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base, the Energy Data Base, is available to the public 
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energy-related data bases are available to DOE offices 
and contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Center has developed and main- 
tains systems to record and communicate energy-related 
research-in-progress information, to catalog official DOE 
issue-and-policy documents, to maintain a register of 
DOE public communications publications, to track 
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to test and make available DOE-funded computer 
software programs with scientific and management 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Report number Date of publication Contract number 


Availability Author(s) Title 


Zz 
24582 rer] ‘Nycleonic analysis of the ETF neu- 
tral-beam-injector-duct } and vacuum-pumpifg-duct ¥ shields. 
‘Urban, WT.; Seed, T.J.; Dgdziak, D.J‘ (LosfAlamos Scientific 
Lab., NM\(USA)). May 1981. ‘Contract W-7405-ENG-36. 82p. 
NTIS, PC A0S/MF AO1. Order Number DE81023986. 

A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
| three-dimensional Monte Carlo results. 


Corporate 




















Journal citation Date of publication 


Author(s) Title 
l Z 





24033 ‘Semj-empirical}prediction of bubble diaméter in gas 


fluidized . Bar-Cohen, A.; Glicksman, L.R.; H¥ghes, R.W! 
(Ben GuriongUniv. of the Negev, Beer Sheva, Isr). Jpternational 








_Journal of Multiphase Flow; 7: No. 1, 101-113{Feb 1981). 

Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 
frequency relations, can provide an accurate prediction of 
| bubble size and its parametric trends. 25 refs. 





@ INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 (LA-—8830-MS) Nucleonic analysis of the ETF neu- 
tral-beam-injector-duct and vacuum-pumping-duct — shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC AOS/MF AO1. Order Number DE81023986. 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 


@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction of bubble diameter in 
gas fluidized beds, 7:24033 

Dudziak, D.J., See Urban, W.T., 6:24582 

Glicksman; L.R., Sce Bar-Cohen, A., 7:24033 

Hughes, R.W., See Bar-Cohen, A., 7:24033 

Seed, T.J., See Urban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-injec- 
tor-duct and vacuum-pumping-duct shields, 6:24582 (LA 
8830-MS) 


@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


Los Alamos National Lab., NM (USA) 
6:24582 LA-—8830-MS 


W-7405-ENG-36 


@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 

LA— 


8230-MS 6:24582 NTIS, PC AOS/MF A0O1. 
Order Number 
DE81023986, Distribu- 


tion Category STD-20d 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
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FUSION FUELS 
Sources 

Processing 
By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
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Environmental Aspects 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 
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Production 
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Transport 
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Safety 

Industrial and Commercial Use 
By-Products 
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Environmental Aspects 
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Hydrocarbon Fuels 
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Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 
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HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





GEOTHERMAL ENERGY 
(CONT.) 


Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 
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TECHNOLOGY 
Theory and Calculation 
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Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
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Plutonium and Isotope Production 
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ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 
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Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
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Nuclear Energy 
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Waste Heat Utilization 
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Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 
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Electric Power 
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Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
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Thermionic Converters 
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UTILIZATION 
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Transportation 

Industry and Agriculture 
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Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 
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ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
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Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
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Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 

SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 
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Behavioral Biology 
Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 
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Physiological Systems 

Public Health 

Agriculture and l‘ood Technology 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Che micals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic; Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 
Nuclear Physics 
Radiation and Shielding Physics 
Medical Physics 
Solid State Physics 
Theoretical Physics 
Mathematical Physics 
Communication, Education, 

History, and Philosophy 


FUSION ENERGY 
Plasma Research 
Fusion Power Plant Technology 


GENERAL AND 


MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 
OS Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
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SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
Alternative Fuels 
Electric-Powered Systems 
Emission Control 

External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Medicine 

Metabolism 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Combustion Chemistry 

Electrochemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 


PRODUCTS 
By-Products 

Combustion 
Environmental Aspects 
Health and Safety 
Marketing and Economics 
Mining 

Processing 

Properties 

Regulations 

Reserves and Exploration 
Transport and Handling 
Waste Management 


ELECTRIC POWER 


ENGINEERING 

Environmental Aspects 

Power Plants and Power 
Generation 

Power Transmission and 
Distribution 

ENERGY CONSERVATION, 


CONSUMPTION, AND 


UTILIZATION 

Buildings 

Education and Public Relations 

Industry and Agriculture 

Municipalities and Community 
Systems 

Transportation 


ENERGY CONVERSION 
EHD Generators 
Electromechanical Converters 
Fuel Cells 

MHD Generators 

Thermionic Converters 
Thermoelectric Generators 


ENERGY PLANNING AND 
POLICY 


Conservation 
Consumption and Utilization 
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Energy Analysis and Modeling 

Environment, Health, and Safety 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Natural Resources 

Nuclear Energy 

Policy, Legislation, and Regulation 

Research, Development, 
Demonstration, and 
Commercialization 

Supply, Demand, and Forecasting 

Transport and Storage 

Unconventional Sources and 
Power Generation 

Waste Heat Utilization 


ENERGY STORAGE 
Batteries 

Capacitor Banks 
Chemical 

Compressed Gas 
Flywheels 

Liquefied Gas 

Magnetic 

Pumped Hydro 

Thermal 


ENGINEERING 

Combustion Systems 

Electronic Circuits and Devices 

Facilities and Equipment 

General Engineering 

Heat Transfer and Fluid Flow 

Lasers 

Marine Engineering 

Materials Testing 

Pollution Control Equipment 

Power Cycles 

Safety Engineering 

Underground Engineering 

Vacuum Engineering 

Waste Processing Plants and 
Equipment 





ENVIRONMENTAL 
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Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 
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Basic Studies 
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Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 
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Basic Studies 

Chemicals Monitoring and 
Transport 
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and Transport 
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Site Resource and Use Studies 
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ENVIRONMENTAL—SOCIAL 
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TECHNOLOGIES 
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Explosion Detection 
Nuclear 
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Plasma Research 
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Mineralogy, Petrology, and Rock 
Mechanics 

Oceanography 


GEOTHERMAL ENERGY 

By-Products 

Direct Energy Utilization 

Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 
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Geothermal Systems 

Geothermal Data and Theory 

Geothermal Engineering 

Geothermal Exploration and 
Exploration Technology 

Geothermal Power Plants 

Legal and Institutional Aspects 

Resource Status and Assessment 
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HYDRO ENERGY 
Economics and Management 
Environmental Aspects 

Plant Design and Operation 
Power Conversion Systems 
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Resources and Availability 
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HYDROGEN 

By-Products 

Environmental Aspects 
Industrial and Commercial Use 
Marketing and Economics 
Production 

Properties 

Safety 

Storage 

Transport 


INSTRUMENTATION 

Miscellaneous Instruments 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Radiation Instrumentation 

Well Logging Instrumentation 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
Isotopic Power Supplies 
Physical Isotope Separation 
Radiation Sources 


MATERIALS 
Ceramics, Cermets, and 
Refractories 
Composite Materials 
Metals and Alloys 
Other Materials 
Polymers and Plastics 


NATURAL GAS 

Artificial Stimulation, Plowshare, 
etc. 

Combustion 

Drilling, Production, and 
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Environmental Effects 
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Marketing and Economics 
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By-Products 

Enrichment 
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Mining 
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Spent Fuels Reprocessing 
Transport and Storage 
Waste Management 


NUCLEAR POWER PLANTS 

Economics 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Power Reactors,- Breeding 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Process Heat Reactors 

Regulation and Licensing 


NUCLEAR REACTOR 
TECHNOLOGY 
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Environmental Aspects 

Fuel Elements 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 

Research, Test, and Experimental 
Reactors 

Theory and Calculation 


OIL SHALES AND TAR 


SANDS 

Direct Uses and By-Products 
Drilling, Fracturing, and Minirig 
Environmental Aspects 

Health and Safety 

Marketing and Economics 

Oil Production, Recovery, and 


Refining 
Properties and Composition 
Regulations 
Reserves and Exploration 
Site Geology and Hydrology 
Waste Research and Management 





OTHER SYNTHETIC AND 


NATURAL FUELS 

Alcohol Fuels 

Gaseous Waste Fuels 

Hydrocarbon Fuels 

Inorganic Hydrogen Compound 
Fuels 

Liquid Waste Fuels 

Solid Waste Fuels 


PARTICLE ACCELERATORS 

Auxiliaries and Components 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Design, Development, and 
Operation 

Storage Rings 


PETROLEUM 

Combustion 

Drilling and Production 

Environmental Aspects 

Geology and Exploration 

Health and Safety 

Marketing and Economics 

Policy, Legislation, and 
Regulation 

Processing 

Products and By-Products 

Properties 

Reserves 


Storage 
Transport, Pipelines, and Handling 
Waste Management 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 

Communication, Education, 
History, and Philosophy 

Mathematical Physics 

Medical Physics 

Nuclear Physics 

Radiation and Shielding Physics 

Solid State Physics 

Theoretical Physics 


SOLAR ENERGY 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Heat Storage 

Ocean Thermal Gradient Power 
Plants 

Photovoltaic Power Plants 

Resources and Availability 


Solar Collectors and Concentrators 
Solar Energy Conversion 

Solar Radiation Utilization 

Solar Thermal Power Plants 


TIDAL POWER 
Economics 
Environmental Aspects 
Regulations 

Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Economics 
Environmental Aspects 
Regulations 

Wind Energy Engineering 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
ORDER NUMBER CORRELATION 





ENERGY RESEARCH ABSTRACTS 


01 COAL AND COAL PRODUCTS 


0104 Processing 


REFER ALSO TO CITATION(S) 24222, 24223, 24224, 24225, 24233, 24234, 
24234, 24239, 24239, 24239, 24243, 24245, 24249, 24250, 24260, 24431, 24438, 
24443, 24484, 24992, 24993, 25596, 25629 


24129 (CONF-810909—12) Future designs of raw-gas 
conversion Colton, J.W.; Fleming, D.K. (Institute 
of Gas Technology, Chicago, IL (USA). 1981. 9p. Inst. of 
Gas Tech., 3424 outh State Street, IIT Center, Chicago, 
IL 60616. Order Number DE82902124. 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep 1981). 

Many different processes are available to convert raw gas to 
substitute natural gas (SNG). Several additional processes have 
been proposed and are now in development. An Institute of Gas 
Technology (IGT) computer program assesses the efficiency of 
various raw-gas conversion processes for the recovery of high-tem- 
perature enthalpy and the net export of high-pressure steam. The 
steam balance is a prime measure of economic attractiveness of the 
alternative processes. Of the currently available processes, the se- 
quence that uses sour-gas shift followed by conventional cold 
sweetening and nickel-based multistage methanation is preferred. 
Certain novel process concepts beginning with sour-gas shift and 
hot-gas carbon dioxide removal should be a significant improve- 
ment. The improved processes will require either sulfur-tolerant 
methanation or hot-gas sulfur removal plus conventional methana- 
tion. In either case, the gas would not be cooled to room tempera- 
ture before being entirely converted to methane. 


24130 (CONF-810923—, pp 97-120) Underground coal 
gasification at great depth: the field test of Bruay-en- 
Artois. Gadelle, C.; Lessi, J.; Sarda, J.P. (Inst. Francais du 
Petrole, Rueil-Malmaison, France). 1981. NTIS, PC A99/ 
MF AO1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The French UCG project aims at achieving gasification of 
deep thin coal seams that cannot be extracted by conventional 
mining methods. The objective is to produce a high calorific effi- 
ciency SNG. Therefore the gasification process considered will use 
oxygen + steam as gasifying agents to obtain under pressure a pri- 
mary gas of medium calorific value (11 10° J/m*(n)) that can be 
converted into methane at the surface. Many difficulties are con- 
nected with depth (over 1000 m) which makes it necessary to oper- 
ate under high pressure in coal with a very small permeability. In a 
closing coal mine (Bruay-en-Artois - North of France) a pilot test 
has been conducted. The aims of this test were: linking in coal be- 
tween two boreholes 65 m apart, igniting the coal, and achieving 
reverse combustion. Boreholes were drilled from the 1000 m level, 
in direction of a coal seam (1,2 m thick) located 170 m below. 
Linking was achieved by hydraulic fracturing successively on both 
completed wells and checked by means of nitrogen injection. 
About 50% of nitrogen injected was collected at the production 
well. Coal was ignited by means of an electric ignitor. Reverse 
combustion with a small air flow was conducted on a month period 
but stopped before the connection of the two wells for reasons in- 
herent to the mine. Laboratory experiments showed the risks of 
having spontaneous ignition when the air injection pressure was 
high. So a new experiment of reverse combustion (Bruay II) is 
being carried out with injection of a gaseous mixture containing 5% 
oxygen in nitrogen to avoid spontaneous ignition. 


24131 (CONF-810923—, 121-134) Planning and state 
of the of underground gasifica- 


R,; Li TK, Sonntag, C. (Institution’ 
lospemes t de la. Gazeification Souterraine, Li - 
ium). 1981. NTIS, PC A99/MF AOl. Order Number 
82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The first Belgian-German experiment in underground coal 
gasification is going on. The experiment will take place in Belgium, 
on the Thulin site, in a bundle of seams lying at a depth of 860 m 
and which contains about 4 m of coal distributed over several 
layers. The drilling of the wells, including the completion, were 
carried out in the period between December 1979 and June 1980. 
The first injection test, water acceptance and fall off tests started in 
February of this year. The installation for carrying out of the re- 
verse combustion and the gasification is going on. The high pres- 
sure system to carry out the reverse combustion is designed for 300 
bar, the gasification equipment for 45 bar. The first ignition will 
happen during autumn this year. 


gases on o—_ of hard coal. 
Rauk, J. (Carbochemistry Inst. of Central Mining Inst., 
Tychy-Wyry, Poland). 1981. NTIS, PC A99, AOl. 
Order Number DE82004729. 

From 7. und coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

In our gasification experiments in which air of ambient tem- 
perature was injected, temperatures in the burn zones of both the 
surface generator and the open-hole underground generators were 
low and variable. We found that the temperature decreases with in- 
creasing inactive surface area; this results in a shifting and growth 
of the reaction zone in the generator. The cross section of the burn 
channel then increases until it attains such a size that air flows 
freely through the central part of the channel and has less contact 
with the coal walls. Under these conditions the heating value of the 
product gas gradually declines until it ie too low for industrial use. 
Likewise, we found that gasification with preheated air, using the 
blind hole or recuperator method, does not ensure a product gas 
with constant heating value. Besides the reasons noted above, cer- 
tain properties of the recuperator system itself contribute to the de- 
cline in heating value: for example, reduction in the length of the 
preheating zone as the process continues, cooling of the preheated 
air as it passes through the gasified zone, and high resistance to air 
and gas flow in the system. Oxygen is the most effective injection 
gas because it offers the possibility of producing the highest tem- 
peratures in the reaction zone. At high temperatures, the burn front 
is concentrated at the front of the coal block and the gasification 
process is characterized by the production of gas with a constant 
heating value; i.e., the heating value does not decline as the process 
continues. The burn front is maintained at the front of the coal 
block by controlling the speed of the oxygen flow and the intensity 
of the oxygen flow per unit area of reaction surface. Injected gas 
with a properly maintained steam/oxygen ratio produces results 
similar to those with pure oxygen. 


24132 (CONF-810923-, pp 135-140) Effects of different 


24133 (CONF-810923—, pp 141-157) Towards a high 
cutee bance eae Se Cae Gee one SG Sas See 
art, ILM. (Univ. of Newcastle, Australia); Wibberly, L.; 
Gu ta, R.; Viet, T.M. 1981. NTIS, PC A99/MF AO1. 
Order Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA @ s Sep 1981). 
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For hard coals, particularly at considerable depth, linkage by 
in-seam borehole has many advantages. The significant differences 
between the behavior of low-rank and hard coals are outlined. It is 
submitted on the basis of similarity analysis that gasification channel 
spacing may be increased if borehole length and output per bore- 
hole are increased. The latter is readily achievable at the high pres- 
sures feasible in deep seams. For hard coals the ratio of borehole 
to spacing at burnout is expected to be about 3. A large 
system of two intersecting inseam boreholes used alternately 
blast and product is outlined and shown to be economically 
attractive. Water injection is proposed to control reverse burn 
the blast borehole. Experiments are described for burn-back 
rates with oxygen and air and liquid water on carbon and coal, on 
5 and Scm boreholes in cylinders, on the Im x 2m x 20cm syn- 
coal seam and by computation. It is shown that control can 
be obtained with liquid water injection very much less than 1 mol 
per mol of oxygen and that rate of change of exit gas temperature 
can be developed as a diagnostic tool. 


(CONF- —_* pp 158-167) UCG: an energy 

hope for India. Singh, I. (Inst. of Reservoir Studies, Ahmed- 

India); Mehta, S. 1981. NTIS, PC A99/MF AOl1. 
Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 


Lest Laie, CA, USA (8 Sep 1981). 

h triggered by rising crude oil prices in the 
em... market, is compelling oil importing developing coun- 
tries to look for alternate sources of energy. India, with its large 
and ever growing population coupled with limited resources, faces 
the energy problem even more acutely. There are large reserves of 
coal recently discovered in India below 1000 m. If this could be 
gasified, the gas so produced, could be used to generate electricity 
for the growing industrial and household sectors. The current work 
going on in Europe, USA and USSR, gives hope that UCG can 
play an important role in solving the energy problems of India. 
Large reserves of coal are underlying the oil deposits in Western 
India, and the CO, extracted from the gas produced during UCG, 
could be gainfully employed for tertiary recovery of oil. Thus, 
UGG, if it could be made techno-economically viable, can help 
produce energy not only from deep buried coal beds, but also can 
help increase domestic oil production considerably. Current energy 
research in India is aimed to achieve the above dual objectives. 


24135 ye Ppp —— Underground coal 
gasification in thin dipping seams: a novel method of cavity 
backfilling. Grupping, A.W.; Pieterson, R. (Delft Univ. of 
Tech., Netherlands). 1981. NTIS, PC A99/MF AO1. Order 
Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 


Laas Ein, OA, SE oS wen. 

In deep under, coal gasification the all-important pa- 
euubis sr ehand tenb Gen es anes eee 
eholes. This volume depends to a large extent on the maximum at- 
tainable linking distance. Spectacular advances in recent years in 
deviated drilling techniques suggest that the linking of deep bore- 
holes can more easily be achieved by drilling than by conventional 
methods such as fracturing. Gasification methods could then be de- 
veloped in dipping coal seams in which the combustion front is, 
from time to time, driven updip by backward filling of the cavity 
with a filler such as sand. The results of filling tests in a scaled 
model are described. It is shown that dipping underground cavities 
can be completely filled by a process of sedimentation, with the ex- 
ception of an updip channel along the coal face. Through this chan- 
nel combustion can be re-initiated after removing the excess water 
with high-pressure gas. In this way a number of roughly parallel 
strips of coal could be gasified between two boreholes; serious sub- 
sidence at the surface would then be avoided. The tests also show 
that localized caving-in of the roof of the cavity does not seriously 
disturb the filling process or the development of the updip channel. 


24136 (CONF-810923—, pp 181- ¥“y yoy. of the 
underground gasification of deep coal in the UK. pell, 
R.S. (National Coal Board, Burton-on-Trent, ). 
1981. NTIS, PC A99/MF AOl. Order umber 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 
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A comprehensive statement of autothermal equilibrium 
(A.E.) covering all operating conditions is not possible here because 
of the number of variables and the range of variation, but the states 
relevant to systems that could be engineered in practice are de- 
scribed by Figures 1 to 4 for the following input gas mixtures: 
steam/air, steam/oxygen, steam/hydrogen, and oxygen/carbon 
dioxide. It can be seen from Figure 1 that there are no prospects of 
producing an adequate gas from the steam/air system and on this 
basis it has been discounted, although it should be noted that the 
equilibrium conversion efficiency of 70 to 80% is also marginally 
low. The oxygen/carbon dioxide system will give an adequate CV 
and conversion efficiency only at the low pressures. Even in the 
range of 1 to 10 bar the conversion efficiency is marginally low. 
There are, therefore, no operating conditions for the oxygen/ 
carbon dioxide system where the thermodynamics, chemical kinet- 
ics and gas dynamics are all favorable, and on this basis this system 
has been discounted along with the steam/air system. The steam/ 
hydrogen system produces, at equilibrium an excellent gas with the 
highest CV of all (~ 400 Btu/SCF) providing pressures in the 
range 50 to 100 bar are utilized. The conversion efficiency is high 
(80 to 90%) and insensitive to pressure. Both the conversion effi- 
ciency and CV are insensitive to the equilibrium temperature. The 
steam/oxygen system alone fulfills the two requirements of ade- 
quate equilibrium CV and adequate conversion efficiency and is 
considered to be the only gasifying medium with potential for eco- 
nomic UCG. 


24137 (CONF- pre ) 

model of underground coal 

plication to the Canadian Forestburg 4 
G.J. (Gulf Research and Development Co., Pittsburgh, PA). 
1981. NTIS, PC A99/MF AOl. Order umber 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

A two-dimensional underground coal gasification cavity 
growth model has been developed from first principles. The model 
accounts for injected flow conditions, oxygen content, coal seam 
thickness, coal heating value, coal carbon content, and initial link 
zone cross-sectional area distribution between the injection and pro- 
duction wells. The model calculates as a function of space and time: 
cavity growth, gas and wall temperatures, heat lost to the sur- 
roundings, the oxygen content of the flow within the cavity, and 
the coal consumed. Convection, conduction, and combustion heat 
addition are accounted for in the model. The model can be used to 
predict multi-cavity shapes, and some preliminary results are given. 
The model is used to predict the final cavity shape of the 1976 Ca- 
nadian Forestburg UCG test. Comparisons of the cavity shapes 
show good agreement. Further, a parametric study is presented 
which shows the effects of mass flow and injected oxygen concen- 
tration on reactor growth. 


24138 (CONF-810923—, pp 236-245) Application of the 
al be in predicting ca 


spalling-enhanced-drying geometry 
cad equating diatuae tar Gp Town 2, ieee 3 CS 
test. Levie, B.E. (Univ. of Colorado, Boulder); Krantz, 
W.B.; Camp, D.W.; Gunn, R.D.; Youngberg, A.D. 1981. 
NTIS, PC A99/MF A0O1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
kent tie. CA, USA (8 Sep 1981). 

The spalling-enhanced-drying model which has been recent- 

ly advanced to predict water influx is modified by incorporating a 
more realistic cavity-growth model. Cavity-geometry predictions 
from this improved model are compared with coring data from the 
Hanna 2 field-test site. The predicted maximum cavity height of 
Hanna 2, Phase 2 is shown to be within the error of the coring 
measurements. The predicted cavity geometry for this field test 
shows good agreement with the coring studies. A control strategy 
is described which keeps the ratio of water influx to coal consumed 
constant during a test similar to Hanna 2, Phase 2. This strategy 
would help to keep the product-gas heating value constant. 


24139 (CONF-810923—, pp 246-256) Channel flow flame 
borehole reverse colieeation. Corlett, R.C.; 


regime of Shear- 
er, D.M. (Univ. of Washington, Seattle). 1981. NTIS, PC 
A99/MF A01. Order Number DE82004729. 
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From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

This paper extends an earlier model of reverse combustion 
along fissures to reverse combustion along boreholes. The model 
applies to the control regime wherein volatiles enter the flowing 
oxidizer stream and burn there, releasing heat which is transferred 
back to the channel wall and thence by conduction in the propaga- 
tion direction to sustain the release of volatiles. It is assumed that 
(as opposed to the recirculating cavity flow mode) the channel ge- 
ometry is little altered in the zone where propagation is controlled 
so that the flow is essentially the uni-directional upstream channel 
flow with distortion by combustion heat release. Simplified expres- 
sions for laminar and turbulent profiles of velocity and, in turbulent 
flow, of effective diffusivity make possible explicit calculation of 
curves of propagation velocity V vs upstream oxidizer velocity U 
between extinction limits. Most of the parameters can be estimated 
to reasonable accuracy from established material property data. 
However, two constants characterizing the kinetics of the single 
overall gas-phase reaction used in the model, and two characteriz- 
ing devolatization, are regarded as phenomenological parameters to 
be adjusted in the light of experimental data. An example calcula- 
tion suggests that the only available experimental data corresponds 
to a different control regime, probably one of surface combustion. 
The calculation also suggests that reverse combustion can be main- 
tained with much lower oxidizer flow rate than in previously re- 


ported practice. 


24140 (CONF-810923—, pp 257-277) Formulations, sim- 
ulations, and evaluations associated with thermo-mechanical 


and poro-elastic models for underground coal gasification. 
Advani, S.H.; Lee, J.K.; Min, O.K. (Ohio State Univ., Co- 
lumbus). 1981. NTIS, PC A99/MF A0Ol. Order Number 
DE82004729. Contract AC20-LC10335. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Model formulations and governing equations for the investi- 
gation of the thermomechanical, consolidation, and failure re- 
sponses associated with Underground Coal Conversion (UCC) are 
given. Typical results from sample finite element model representa- 
tions are presented. The presented examples include the simulation 
of the steady state and transient temperature profiles, thermo-elastic 
stresses incorporating temperature dependent material properties, 
fracture responses, and consolidation magnitudes. The application 
of the developed models to the evaluation of field experiments is 
demonstrated by the simulation of the Hoe Creek II experiments. 
Available stratigraphic and material property data is employed in 
these computations. The numerical experiments, for different over- 
burden failure thresholds, demonstrate the pronounced sensitivity of 
the predicted cavity shapes with respect to the assumed properties. 
Various ongoing refinements of these model simulations are also 
discussed. 


24141 (CONF-810923—, pp 278-289) Use of the finite 
element method me collapse 


to predict and subsidence result- 
ing from the underground gasification of coal. Jegbefume, 
E.U.; Thompson, T.W. (Univ. of Texas, Austin). 1981. 
NTIS, PC A99/MF A0Ol. Order Number DE82004729. 
Contract ET-78-S-03-2069. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

A plane strain two-dimensional finite element model has 
been used to model roof collapse and subsidence that result from 
underground coal gasification. The model included dry zones of 
rock around the cavity resulting from the underground 
as well as thermal loading, thermal softening and roof collapse. 
Roof collapse initiation and growth were modelled by examining 
the portion of the roof immediately above the cavity. A creep pro- 
gram utilizing the method of incremental strains was developed and 
run in conjunction with the Finite Element Code. The overburden 
rock was treated as a linear viscoelastic material having deforma- 
tion parameters of the generalized Kelvin model. The results show 
that thermal effects have little influence on roof behavior. Roof col- 
lapse modelled on a stress failure condition show some agreement 
with field data. 
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24142 ‘CONF-810923—, pp 35 352-360) Evaluation of coals 
from the , N.T.; Davis, 
B.E. (Gulf gg and Seovclanmant Pittsbur, 
PA). 1981. NTIS, PC A99/MF AOl1. Order Numi 
DE82004729. 

From 7. under; coal conversion symposium; Fallen 


Leaf Lake, CA, USA (8 Sep 1981). 

In an effort to determine the thermal gradient into the coal 
seam near the gasification cavity, coal samples from 
the Rawlins postburn coring program were compared with Rawlins 
G seam coal heated under controlled laboratory conditions. Vitrin- 
ite reflectance and proximate analyses were found to be key indica- 
tors of thermal change in the Rawlins coal and were utilized for 
the interpretation of thermal history. Results show that the thermal 
effects of underground gasification into surrounding areas of the 
coal seam are not extensive. Cual samples taken near the burn, but 
not actually within the cavity, are largely unaltered in 
One area immediately adjacent to extensively altered rock shows a 
thermal gradient only 0.5 mm wide along a fractured bedding 
plane. By contrast, coal from the char bed within the cavity shows 
ph of thermal alteration, suggesting a minimum tempera- 
ture of 700°C. 


24143 CONF-810923—, pp 361-370) Tse Po po 
caused by Hanna II, Phases 2 and 3 underground coal ga- 
sification og Burns, L.K. (Colorado State Univ., 
Fort Collins); Craig, G.N. II; —s we Youngberg, 
A.D. 1981. NTIS, PC A99/MF Order Number 
DE82004729. Contract AT20 90110496. 

From 7. und coal conversion symposium; Fallen 
eh > CA, USA (8 Sep 1981). 

urden rocks have undergone high temperature pyro- 

cutemn te during the Hanna II UCG experiment. Paralava 
rock, buchites and paralava breccias have formed due to various 
degrees of melting. New high temperature minerals such as oligio- 
clase, clinopyroxene, ferrocordierite, anorthoclase, and tridymite 
have formed and the textures indicate that some of these crystal- 
lized directly from the melt. Rounded blebs of elemental iron have 
also been found in the paralava. The mineralogy and melting rela- 
tions of the paralava, ash fusion temperatures determined on sam- 
ples from the Hanna II coal, and thermocouple measurements made 
during the t all indicate that temperatures in excess of 
about 1980°F (1082°C) were attained, and temperatures as high as 
2350°F (1290°C) may have been reached. The color of the rocks, 
the presence of a reduced iron-bearing silicate mineral (johannsen- 
ite) and blebs of native iron indicate that the experimental burn was 
reducing in the area of paralava formation. The product gas species 
were also reducing. Data from this study will prove useful in as- 
sessing the changes in groundwater chemistry that may result from 
underground coal gasification projects. 


(CONF-810923—, pp 371-376) Reverse combus- 
at a coal block of 4 m length under pressure. 
i P.; Mohtadi, M.; Gudenau, H.W. 
( : ech., W. Germany). 1981. NTIS, PC 
A99/MF AO1. Order Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Last tte CA, USA (8 Sep 1981). 

Reverse combustion was in an autoclave at 4-m- 
long coal samples with a diameter of 32 cm. It is the aim of the 
tests to gain more detailed knowledge of the combustion front ve- 
locity and the channel formation depending on pressure and air. To 
register the combustion front velocity and the combustion front for- 
mation the sample was equipped with 48 thermocouples. Depend- 

ing on pressure and air average combustion front velocities of 0.73 
me Ay = 1 bar) to 1.84 m/d (p = 10 bar) were produced. 


24145 (CONF-810923—, pp 377-385) Stress and time de- 
pendence of a Texas overburden. MacKinnon, R.J. (Texas 
Petroleum Research Committee, Austin); Thompson, T.W. 
1981. NTIS, PC A99/MF AOl. Order Number 
DE82N04729. 
From 7. under, coal conversion symposium; Fallen 
hast Lae CA, E.S Se 1981). 
An experiment ly on the consolidation characteristics of 
a clay overlying Texas lignite has been made. Drained constant 
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stress and incremental stress tests have been performed in a triaxial 
apparatus. The results indicate the stress-strain-time behavior of the 
clay in non-linear. A viscoelastic model has been formulated using a 
piece-wise linear approach and superposition to account for this 
non-linearity. The model gives good results and will be relatively 
easy to incorporate into a computer model for prediction of time- 
dependent subsidence above an in-situ gasification chamber. 


24146 (CONF-810923—, pp 402-415) Petrographic anal- 
of unaltered and thermally gy wie? th 


yoming gasification area. Sintra rea 
mie Energy Tech. Center, WY). 1981 pC A9)/MF 
AOl. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Petrographic data were used to characterize carbonaceous 
shale, bituminous coal, and char at the Hanna, Wyoming, under- 
ground coal gasification site. Petrographic procedures for sample 
preparation, maceral analysis, and mean-maximum reflectance anal- 
ysis are described. Photomicrographs showing vitrinite, pseudevi- 
trinite, exinite, resinite, semi-fusinite, semi-macrinite, fusinite, ma- 
crinite, and sclerotinite are included. A petrographic classification 
of coal from the Hanna No. 1 coal seam is given. Rank of the 
Hanna coal was determined using the mean-maximum reflectance of 
the vitrinite, and this determination was compared to rank deter- 
mined according to the ASTM method. The rank of the coal is a 
High Volatile C Bituminous coal. Char obtained from the Hanna II, 
Phase 2 and 3 burn was characterized using a maceral analysis and 
a reflectance analysis. Possible applications of petrographic data for 
characterization of coal prior to underground coal gasification is 
explained. 


24147 (CONF-810923—, pp 416-421) Lear ay experi- 
ments on water cooling of gas producing boreholes. Renaux, 
J.P.; Patigny, J. (Univ. Catholiq ue de Louvain, Belgium). 
1981. S, PC ‘A99/MF AOl. Order Number 
DE82004729. 
From 7. under; coal conversion symposium; Fallen 
Leaf i= CA, USA @ Sep 1981). 
This experimental research work has been sponsored by In- 
stitut National des Industries Extractives as a contribution to the 
German-Belgian common project of underground coal gasification 
under high pressure. In this project, the casing of the gas producing 
boreholes will be protected against overheating by injection of a 
controlled flow of liquid water into the annular space between the 
casing and an internal tubing. In ideal conditions, this water should 
be fully vaporized but not superheated at the bottom of the bore- 
hole, where it will be mixed with the upstream gas flow. The litera- 
ture available about the heat losses and the heat transfer of such a 
downstream 2-phase flow in singular geometrical conditions is very 
scarce; therefore it was decided to investigate these factors experi- 
mentally in conditions close to reality. The paper describes the ex- 
perimental facility which has been built in the laboratories of the 
Universite Catholique de Louvain. Diagrams of the main results are 
presented, with a preliminary comparison with other available data. 


constant pressure change condition in 
a large autoclave plant. Mohtadi, M.; Kurth, M.; Fuhrmann, 
F.; Franke, F.H. (Aachen Univ. of Tech., W. Germany). 


24148 (CONF-810923—, 422-429) Simulation of the 
pay Se agereer under a 


1981. NTIS, PC 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Raat See, Ce, Sek Se 

A gasification plant to simulate the UCG-process has been 
conceived for an operating pressure of 60 bar. A compact coal 
block of 4 m length and 0.32 m diameter can be gasified with air, 
air/steam mixtures and oxygen/steam-mixtures and with hydrogen 
under constant pressure and pressure swing conditions. Experiments 
have been done to simulate the channel method with air and air/ 
steam mixtures. The average heating value of the product gas was 
3670 kJ/m® (i.N.) for an air/steam t and the maximum 
heating value of the product gas was 5370 kJ/m* (i.N.). The aver- 
age of the combustion front velocity was between 0.9 m/d and 4 
m/d according to the condition of the experiments. 


A99/MF AOl. Order Number 
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(CONF-810923—, pp 433-446) HFEM instrumen- 

tation for the Rocky Hill No. 2 field test. Morcomb, J.T. 

(ARCO Coal Co., Plano, TX); Meyer, J.P. 1981. NTIS, PC 
A99/MF AO1. Order Number DE82004729. 

From 7. under, coal conversion symposium; Fallen 


Leaf Lake, CA, USA (8 Sep 1981). 

High frequency (HFEM) methods have 
proved successful in locating areas of burn activity during in situ 
field tests conducted by DOE and also by ARCO Coal Company. 
ARCO Coal Company is developing a system for the Rocky Hill 
No. 2 field test based on the advice and work of Lawrence Liver- 
more National Laboratory. The expansion of the technique to a 
multichannel test requires automating instrument and reel assembly 
control and data acquisition. This will allow feedback to operations 
personnel during the test. The first phase of the project is to con- 
struct and test a prototype system consisting of one transmitting 
probe and two receiving probes operating simultaneously. Reel as- 
semblies capable of being remotely controlled are being built by an 
outside contractor. Software is being written to control the hard- 
ware units via a desktop computer. The completed prototype 
system will be tested to achieve optimum control and to locate po- 
tential problems after which the entire field system will be con- 
structed. 


24150 (CONF-810923—, pp page UCG reactor defi- 
nition instrumentation selection for Rawlins Test 2. Ahner, 
P.F. (Gulf Research and Development Co., Pittsburgh, PA); 
Avasthi, J.M.; Schubert, C.E. 1981. NTIS, PC A99/MF 
AO1. Order Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 


Leaf Lake, CA, USA (8 ~ 1981). 
Underground Coal tion (UCG) shows much promise 


in providing a relatively inexpensive energy source from currently 
unmineable coal seams. For any commercial prospect the impact on 
profitability, resource recovery, and environmental acceptability 
must be considered. These three factors are highly interrelated and 
strongly affected by any reactor growth pattern that results from 
the process. The ability to control, or at least monitor, reactor 
shape during a UCG operation is highly desirable. The only reliable 
way to monitor UCG reactor growth patterns is through field 
measurements. Many reactor definition techniques presently availa- 
ble have significant limitations from the standpoint of cost, resolu- 
tion, or state of the art as applied to UCG. Technique capabilities 
and attributes relative to one another were studied based on the test 
objectives, size, constraints, site characteristics and permitting re- 
quirements of Rawlins Test 2. The desired boundary resolution of 
+-5 ft within the coal seam, as well as a need to use as few bore- 
holes as possible to minimize disturbance of the seam, narrowed the 
instrumentation choice to High Frequency Electromagnetic Map- 
ping (HFEM) to monitor the reactor wall location. Extensometers 
seals Giidliin to"aeannar th alah anh exuamtiane of aT Ob end 
have been used successfully in other UCG tests. 


24151 (CONF-810923—, pp 481-491) Geotechnical stud- 
ies related to in situ lignite gasification trials in Texas. Rus- 
sell, J.E.; Hoskins, E.R. (Texas A and M Univ., College 
Station). 1981. NTIS, PC A99/MF A0Ol. Order Number 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The state of Texas has a resource of deep-basin (below 61m 
(200 ft)) lignite estimated to be greater than 100 billion tons de- 
pending on maximum depth considered, seam thickness, etc. At the 
present time, this resource is not being developed because of the 
availability of near-surface, strip-mineable lignite. These deep-basin 
lignites are considered prime candidates for underground coal con- 
version. The Department of Petroleum Engineering at Texas A and 
M University has operated in situ gasification tests since 1977. 
During 1979 and 1980, tests were conducted at the Rockdale site 
adjacent to the Sandow Mine owned by Alcoa. This paper reports 
on geotechnical studies related to the field tests performed by 
TAMU at the Rockdale site. Our objective is to investigate those 
geotechnical factors that may influence the performance of the 
process. Ultimately the results of this investigation should lead to 
site selection criteria and methods that will maximize the efficiency 
of the process while minimizing its environmental impact. The 
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scope of our investigations includes field, laboratory, and numerical 
modeling studies of the role of geotechnical parameters in the in 
situ gasification process. Topics being studied include strength, de- 
formation, permeability, and porosity of lignite seams and overbur- 
den materials, composition of overburden materials, regional and 
local geologic structure with particular emphasis on orientation of 
joints and faults and their i to strength, deformation, and 
hydrogeologic parameters, and the hydrologic regime. 


24152 (CONF-810923—, pp 492-517) Mass balance re- 

sults for Pricetown I tg ey coal gasification. 

en Seabaugh, P.W. i, R.E. (Monsanto Research 

OH). 1981. NTIS, PC A99/MF AOl. 

2004729. Contract AC04-76DP00053. 
coal conversion symposium; Fallen 


Leaf Lake, CA, USA (8 an Fp 

A mass balance was applied to the Pricetown I test 
data. This model gave the values of various parameters such as 
water influx, percent devolatilization, percent gasification, amount 
of coal affected, thermal efficiency, etc., for the various phases of 
the test. Both hourly and daily values of the test data were used. At 
certain times, there was air loss to the coal seam or air gain from 
the coal seam as related to the underground reactor. Mass balances 

are modified accordingly. Realistic pyrolysis temperatures have 
ann Gib far tee Gitlecss diate Of the tall Nenad on Gn tae 
mocouple responses. The nitrogen and argon balances gave similar 
results. The mass balance results showed that approximately 702 
tons of coal was affected during the test. Approximately 232 tons of 
coal was completely gasified. The reverse combustion linkage 
through the virgin coal seam was dominated by the devolatilization 
and accounted for approximately 80% devolatilization whereas the 
same accounted for only 26% devolatilization during the gasifica- 
tion phase. During the enhanced linkage phase, the percent devola- 
tilization ranged between that observed for the RCL and gasifica- 
tion phase. There was net influx of water and amounted to 0.59 
barrels per ton of coal affected. The percent energy recovery for 
the gasification phase was 72% based on gas chromatographic data, 
and accounting the sensible heat of the gas and the latent heat of 


the water vapor in the gas. 
24153 (CONF-810923—, 518-519) Pricetown I, un- 
gasification of coal. Liberatore, A.J.; Martin, J.W. 
(Dept. of Energy, Morgantown, WV). . 
A99/MF AO1. Order Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf ie —* USA (8 Sep 1981). 
salient results of an underground coal gasification pro- 
ject oa by the Morgantown Energy Technology Center of 
the US Department of Energy are captured in this documentary 
film entitled, Pricetown I, Underground Gasification of Bituminous 
Coals. Color, computer-graphics and data animation techniques are 
used to give a quick, comprehensive overview of the entire project, 
the successes, and the discovered technology needs. 


(CONF-810923—, a 520-528) Unique UCG gas 
cleanup studies with Rawlins II as a model. Davis, B.E.; Ben- 
cini, J.F.; Church, S.L. (Gulf Research and Development 
Co., Pittsbur PA). 1981. NTIS, PC A99/MF A01. Order 
Number DE82004729. Contract AC20-80ET 14327. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Very little emphasis has been directed towards UCG prod- 
uct gas cleanup and upgrading because the greatest uncertainties 
have been and remain with the underground process. Although 
much applicable surface processing experience is available from sur- 
face gasification and syngas conversion facilities, UCG gas cleanup 
has some uniqueness. The raw product gas from an underground 
coal gasification process will emerge from the product wells near 
600°F + and contain particulates, trace metals, alkali, sulfur and ni- 
trogen compounds, carbon dioxide, condensible hydrocarbons, and 
moisture. These by-products must be sufficiently removed to ensure 
reliable operation of the gas gathering and preparation train for the 
power generation equipment or the chemical conversion facility. 
The product gas end use will affect the severity and nature of the 
cleanup requirements. Gas cleanup problems that are unique to 
UCG are addressed as related to the effort to develop cleanup tech- 
nology, using the Rawlins site as a test bed, which will allow the 


coal 
" iblic of Texas Coal Co., 
ae ae NTIS, PC A99/ 


coal conversion symposium; Fallen 
1981 
ae aa 


ing costs are presented for three applications of underground 
gasification of deep besin Texas lignite: (1) UCG to methanol; (2) 


Corp., Kansas City, i 1981. NTIS, PC A99, AOl. 
Order Number D) 32004729. 
From 7. under; coal conversion symposium; Fallen 
Lat ies OO. See 
paper describes an analysis of the technical and eco- 
wsute edie ataden mes taiacanamaeeaebaniaatineies 
facility as a feedstock for methanol and M- production. 
Two sizes of facility are examined, 4000 BPD methanol/1640 BPD 
M-gasoline, and 12,000 BPD methanol/4920 BPD M-gasoline. The 


70/30 debt/equity, are analyzed. Methanol and M-gasoline product 
prices are calculated, over a range of feed gas prices, for each of 
the facility size/capital structure combinations. 


24157 Sr ee 572-579) “Yo consid- 
erations in 


underground beck, D.R.; 
Dickenson, R.L.; Moll, A.J. (Synthetic Focks ~~ 4 
Inc., Palo Alto, CA). 1981. S, PC A99/MF AO1. Order 
Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 ada 1981). 
By-products from coal gasification (UCG) 


work. The most effective of this market development work must be 
performed after the plant is operating. The by-products of UCG 
will include sulfur, ammonia, and carbon dioxide. The sulfur and 
ammonia are expected to be marketed with little if any net increase 
in project profitability. The carbon dioxide could be a major con- 
tributor to plant revenues if effective use can be made of it as a 


require considerable market development and acceptance testing to 
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yield full fuel value. The long range future may be brighter as new 
uses are developed for these newly available materials. 


24158 (CONF-810923—, 580-585) UCG fuel for in- 
termediate-load power plants. Henderson, M.D. (R.W. Beck 
and Associates, Denver, CO). 1981. NTIS, PC A99/MF 
A0l. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The only primary energy source whose growth rate is likely 
to exceed that of electricity is coal. Coal currently is the fuel for 
approximately 50% of all kWh and the percentage is increasing. 
The end use value of electricity greatly exceeds that of coal fuel so 
that substantial investment can be supported in producing electric- 
ity from coal. Coal and coal-based electricity prices are lowest in 
Region 8. Coal-based synthetic fuels will be utilized only in power 
plants with the highest possible efficiency. Combined-cycle genera- 
tion consists of fluid fuel combustion in a gas turbine, followed by 
heat recovery in a steam generator and approximately 30% addi- 
tional generation in a steam turbine. The combined-cycle requires 
less investment, construction schedule and environmental impact 
than an equivalent-capacity coal-fired steam plant. Baseload power 
generation typically operates at a high capacity factor, requires 
low-cost fuel and substantial capital investment. By contrast, peak- 
ing generation has essentially opposite characteristics. Based on 
1990 prices, a UCG-fueled combined-cycle plant offers an attractive 
option for intermediate-load service. 


24159 (CONF-810923—, p ne pan Whatcom County, 
Washington as an coal gasification site. Soot, 
P.M. (NW Fuel Development, Inc., Portland, OR); Von- 
heeder, E.; Ise, F.T. 1981. NTIS, PC A99/MF AOl1. Order 
Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA Gs ig Ait 

Whatcom Co ashington provides an unique location 
for development of wo Bote coal gasification (UCG). Adequate 
coal resources and large markets for the products both exist in the 
same area. The coal resources of this area are substantial. Coal re- 
source estimates indicate about 300 million tons of known resources 
for the County. Given the fact that most of the western end of the 
county is underlain by coal bearing rocks, and it has not been ade- 
quately explored, the total resource could well exceed 2 billion tons 
once sufficient drilling is performed. The available markets for 
energy in the immediate area also add to the attractiveness of the 
site. The Bellingham/Anacortes area is the third largest consumer 
of industrial energy in the Pacific Northwest. The area uses over 50 
trillion Btu of energy annually. There are facilities such as a cement 
plant, an aluminum refiner, four oil refineries, a pulp and chemical 
plant, and numerous small industrial facilities. The principal short- 
coming of the area is a lack of specific knowledge regarding the 
coal resource. With increased interest in UCG and conventional 
mining in this area, this problem should be alleviated. 


24160 (CONF-810923—, pp 604-616) Assessment of 
small a plants. Seskus, A.P.; Anada, H.R 


os ce Applications Inc., Morgantown, WV). 1981. NTIS, 
A99 AOl. Order Number DE82004729. Contract 
AM21-78MC08333. 

From 7. underground coal conversion symposium; Fallen 


Leaf Lake, CA, USA @S 1981). 
Underground Godt Gadi tion (UCG) technology as it re- 


lates to the production of medium Btu gas was assessed. Technical 
and economic analyses for the feasibility of UCG-to-methanol 
plants of 500 tons-per-day (TPD) and smaller size were conducted 
for both eastern and western US coals. Brief process descriptions 
for major plant areas for a UCG-to-methanol plant are provided. 
The economic analysis performed indicates that small 
UCG-to-methanol plants using linked vertical well (LVW) concept 
are technically and economically feasible for (thick) western subbi- 
tuminous coals, but economically expensive for thin eastern bitumi- 
nous coal seams. The study showed that LVW concept for UCG of 
thin seams is unlikely ever to be economic because of the cost of 
large numbers of wells required for thin seams. The feasibility of 
other concepts such as directionally drilled wells to exploit eastern 
and midwestern US coal reserves should be investigated. 


ERA VOL. 7,NO.9/ 2940 


24161 (CONF-810923—, pp 641-649) Natural restoration 
of ground water in UCG. Humenick, M.J. (Univ. of Wyo- 
ming, Laramie); Britton, L.N.; Mattox, C.F. 1981. NTIS, 
PC A99/MF AO1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Ground water contamination from underground coal gasifi- 
cation (UCG) has been documented at several field tests in Texas 
and Wyoming. However, monitoring data following the termina- 
tion of gasification operations has shown that contaminant concen- 
trations decrease with time, apparently because of natural process- 
es. This research evaluates two probable natural mechanisms for 
the reduction of organic contaminant concentrations in ground 
water. These mechanisms are adsorption and biological degrada- 
tion. The adsorption studies were performed using Texas lignite 
and Wyoming coal where the affinity of specific compounds such 
as phenols through polynuclear aromatic hydrocarbons were stud- 
ied using batch isotherm tests. The biological degradation studies 
were performed because observed reductions in organic contami- 
nants were not completely explained using adsorption as the only 
removal mechanism. The natural biodegradation studies included 
enumeration and isolation of bacterial populations in field project 
ground waters, evaluation of metabolic capability for organic deg- 
radation, and the study of growth conditions for in-situ biological 
degradation. Results indicated that biological degradation and ad- 
sorption could be significant mechanisms for removal of organics 
from ground waters. 


24162 (CONF-810923—, pp 650-658) Versatile separa- 
tion and analysis scheme for the characterization of water 

containing by-products of underground coal gasification, Man- 
ahan, S.E. (Univ. of Missouri, Columbia); Bornhop, D.J.; 
Tobben, P.J.; Poulson, R.E.; Sheesley, D.C. 1981. PNTIS. 
PC A99/MF AOI. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Effective monitoring and control of water contamination re- 
sulting from underground coal gasification requires methods of 
analysis for contaminants that can be used at several levels of so- 
phistication. These range from simple groundwater contaminant 
monitoring methodologies that can be used by personnel with mini- 
mal skills, through gas chromatographic/mass spectrometric identi- 
fication of specific organic compounds present at very low levels. 
Frequently, the most desirable approach is one that first divides the 
contaminants into classes on the basis of their general chemical 
characteristics and/or biogeochemical behavior followed by the 
analysis of the total contaminants in each of these classes. Each 
fraction should be directly analyzable, so that none is determined 
by difference. Provision should be made to preserve each sample 
for further, more sophisticated analysis or bioassay, if required. 
This paper describes a separation and analysis scheme recommend- 
ed for use by the Laramie Energy Technology Center, which ful- 
fills the criteria outlined above. Based upon solvent separation with 
methylene chloride, it divides water contaminants from under- 
ground coal gasification among hydrophilic, organophilic and in- 
soluble fractions. The hydrophilic and organophilic portions may 
be further subdivided among acid, base, and neutral fractions. The 
insoluble fraction, initially present as suspended or colloidal materi- 
al, may be retained for further characterization, such as by pyroly- 
sis gas chromatography. This paper describes the separation 
scheme, as well as the characterization of the hydrophilic and or- 
ganophilic acid, base, and neutral fractions by dissolved organic 
carbon analysis and gas chromatography. 


24163 (CONF-810923—, pp 659-674) Hydrogeologic 
evaluation of the Hanna coal gasification site. beg F 
A.D. (Laramie Energy Tech. Center, WY); Santoro, R. 
1981. NTIS, PC A99/MF AOl. Order Number 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

the spring of 1980, a field program was begun to 

evaluate the hydrogeology of the LETC underground coal gasifica- 
tion site near Hanna, Wyoming. Four holes were cored and twenty- 
two new hydrology wells were drilled in the Hanna No. 1 coal 
seam and in the overlying strata. A comprehensive set of geophysi- 
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cal logs were run. The Hanna No. 1 coal seam and two separate 
strata in the overburden were identified as water bearing. A series 
of slug tests and injection tests were run to determine hydrologic 
characteristics of the aquifers. Values of transmissivity for the 
Hanna No. 1 coal aquifer were found to range from .14 gpd/ft to 
27.5 gpd/ft with an average of 7.44 gpd/ft. Submersible pumps 
were installed in thirty-one wells. A water sampling program was 
initiated to establish apparent baseline water quality and to deter- 
mine the water quality at existing burn sites. Water levels are meas- 
ured quarterly and potentiometric maps prepared to determine 
groundwater flow and burn site water level recovery. An average 
groundwater velocity of 11.9 ft/y in a N16.59°W direction was 
found for the Hanna No. 1 coal seam. The results of the field pro- 
gram to date in addition to some previously collected data are pre- 
sented. 


24164 (CONF-810923—, pp 675-680) Industrial hygiene 
survey at the UCG project, eaten, Wyoming. Moore, J.; 
Davis, B.; Berry, K. (Gulf Research and Development Co., 
Pittsburgh, PA). 1981. NTIS, PC A99/MF A0Ol. Order 
Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

A comprehensive industrial hygiene survey was conducted 
at the Underground Coal Gasification (UCG) project in Rawlins, 
Wyoming. This paper presents and discusses the occupational haz- 
ards observed, the industrial hygiene evaluation conducted, and the 
control of exposure risks at the Rawlins Test 1. Based upon the ob- 
servations and measurements made during this survey, the major 
exposure risks identified were product gas exposure, i.e., carbon 
monoxide, and coal tars containing polynuclear aromatic hydrocar- 
bons (PNAs). When unacceptable levels of CO were detected, per- 
sonnel exposure was reduced by limiting access or taking remedial 
action. The operational and design conditions of the Rawlins Test 
2, currently under way, are also discussed with respect to their in- 
dustrial hygiene impact. Comparison and projection of the health 
hazards associated with this UCG site and future proposed, larger 
experimental, and commercial operations conclude this paper. 


24165 (CONF-810923—, » at nina Site selection and 
characteriza’ 


tion of the Rock No. 2 UCG test site. Wil- 
kerson, J.M.; Jepsen, J.S. (ARCO Coal Co., Denver, CO). 
1981. NTIS, PC A99/MF AOl. Order Number 
DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Rocky Hill Wyoming State Section has been selected as 
the location of ARCO Coal Company's second UCG test. This sec- 
tion was selected after examining fourteen other state sections in 
the Eastern Powder River Basin. The Rocky Hill site was selected 
over the other fourteen state sections on the basis of the following 
criteria: Wyodak coal seam thickness and depth, permeability distri- 
bution in the Wyodak coal, overburden stratigraphy, hydrological 
characteristics of the Wyodak seam and overburden, environmental 
considerations and permitting considerations. The specific site se- 
lected on the Rocky Hill State Section is located approximately 
1000 feet southwest of the Rocky Hill No. 1 site and has been de- 
noted as Rocky Hill No. 2. This paper discusses the methodology 
of five techniques that were used to select the Rocky Hill State 
Section and to characterize the subsurface environment at the 
Rocky Hill No. 2 test site. These techniques were exploratory drill- 
ing and logging, hydrological testing, seismic testing, geotechnical 
testing and air acceptance testing. In addition to being used for site 
selection and characterization, the data gathered from these tests 
will be used to provide an understanding of the relationship of the 
various subsurface components and to establish a classification 
system for comparing and identifying the subsurface parameters 
that affect or are affected by the UCG process. 


24166 (CONF-810923—, pp 691-699) Permitting of un- 
coal gasification operations in Wyoming. Hulburt, 
M.A. t. of Environmental Quality, Cheyenne, WY). 
1981. IS, PC A99/MF AOl. Order Number 
DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 
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There are currently four underground coal gasification test 
sites in the State of Wyoming. Twelve individual burns have been 
conducted in the State over the past several years, and more are 
planned for the near future. Although great strides have been made 
in underground coal gasification technology, major environmental 
concerns associated with the process remain. The Wyoming De- 
partment of Environmental Quality regulates the environmental as- 
pects of underground coal gasification through State Statutes and 
Regulations pertaining to in-situ mining. Examination of environ- 
mental data from the four Wyoming sites indicates that further re- 
search is necessary in the area of ground water restoration. Addi- 
tional studies are suggested to aid in permitting underground coal 
gasification operations in Wyoming and to develop an environmen- 
tally sound coal gasification technology. 


24167 (CONF-810923—, pp 703-717) Location of burns 
and faults at the Hanna underground coal gasification area 
using high resolution seismic. Youngberg, A.D. (Laramie 
Energy Tech. Center, WY); Berkman, E.; Orange, A. 1981. 
NTIS, PC A99/MF A0O1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

In November 1980 a high resolution seismic survey was con- 
ducted at the Hanna underground coal gasification area. The objec- 
tives of the survey were to locate and characterize the burn cavity 
at the Hanna II, Phases 2 and 3 gasification site; and to locate shal- 
low geologic faults. Seismic data acquisition and processing param- 
eters were specifically designed to emphasize reflections at the shal- 
low, 200 to 500 foot depths of interest. A three dimensional grid of 
data was obtained over the burn zone. Processing included time 
varying filters, deconvolution, trace compositing; and two dimen- 
sional, areal stacking of the data in order to identify anomalies. An 
anomaly was clearly discernable resulting from the rubble-collapse 
void in the burn zone which was studied in detail, and compared to 
synthetic models. The fault system was found to be a graben com- 
plex with antithetic faults. The fault system contains folded beds. A 
series of anomalies were discovered on the northeast end of one of 
the seismic lines; and these reflections have been identified as un- 
derground mine adits from the old Hanna No. 1 coal mine. 


24168 (CONF-810923—, pp 723-729) Qualitative study 
of flow patterns in a laboratory UCC model. Massaquoi, J.; 
Ri J.B. (West Virginia Univ., yen! 1981. 
Nis, PC A99/MF AO1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 1981). 

A model study of the flow in an idealized UCC geometry 
has shown that the injected fluid is drawn directly to the cavity 
walls in a thin layer along the bottom of the cavity. This stratified 
flow is caused primarily by the density differences between the in- 
jected fluid and the bulk fluid. The flow patterns were qualitatively 
studied in a laboratory flow model that was made dynamically simi- 
lar to a UCC system by equating the Grashoff and Reynolds num- 
bers for the two systems. With water as the model fluid, equating 
Grashoff numbers resulted in a .13 scale factor for the model while 
equating Reynolds numbers set the injection rate for the model. Al- 
though the operating conditions were varied over a significant 
range, the general shape of the flow pattern remained unchanged: 
the injected fluid impacted the floor of the cavity and flowed radi- 
ally outward toward the cavity walls in a thin layer on the cavity 
floor. The injected fluid was drawn up past the cavity walls and 
then it backmixed in the cavity before being swept out toward the 
exit. That is, the injected fluid makes only one pass by the cavity 
walls. In addition, the injection fluid arriving at the cavity wall is 
almost completely undiluted by the bulk fluid. 


24169 (CONF- —, > ie 738-757) Thermal effects on 
Aman induced by th process. Turner, S.M. 

a Consulting "Gaetan. Inc., Albuquerque, 
es tephenson, D.E.; Shaw, D.E. 1981. NTIS, PC A99/ 
MF AOI. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Based on experience with UCG demonstration facilities, sub- 
sidence has been identified as one of the issues which may signifi- 
cantly affect the success of UCG processes. Subsidence effects have 
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been identified as leading to potential environmental problems rela- 
tive to ground surface subsidence and aquifer disruption. In addi- 
tion, subsidence effects may impact the UCG process in terms of 
cavity formation, and geometry as well as potential fracturing lead- 
ing to connections with neighboring coal seams. Subsidence effects 
resulting from longwall mining for which the face advance is analo- 
gous to the advance of the burn front in UCG are reasonably well 
understood, even if difficult to predict with existing analytical tech- 
niques and site characterization parameters. However, for UCG, 
the subsidence phenomenon is further complicated by the presence 
of thermally induced stresses from the burn front. Consequently, 
the objective of this paper is to investigate the additional effects of 
thermal conditions in the overburden stress field, material property 
behavior and convergence. Using a finite element model including 
the effects of discontinuities and slip at bedding planes, subsidence 
effects are investigated with and without the effects of thermal con- 
ditions based on the geological characteristics of the San Juan 
Basin. Results are presented which demonstrate a difference when 
thermal conditions are considered. 


24170 (CONF-810923—, pp 758-763) Highlights of the 
LLNL underground coal ion data base. Cena, R.J.; 
Thorsness, C.B. (Lawrence Livermore National Lab., CA). 
1981. NTIS, PC A99/MF AOl. Order Number 
DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The Lawrence Livermore National Laboratory has devel- 
oped a data base containing results from 13 underground coal gasi- 
fication field tests sponsored by the US Department of Energy. In- 
cluded in the data base are process, material balance, and energy 
balance results for each test on a consistent basis. Highlights of the 
data base and comparative results for the tests are discussed. 


24171 (CONF-810923—, pp 764-773) Recovery efficien- 
cy of an in-situ gasifier. Greenfeld, M. Resources 
Canada Ltd., Calgary, Alberta). 1981. NTIS, PC A99/MF 
A0l. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep pest. 

One of the objectives for the large coal block simulator is to 
define the in-situ gasification reaction volume for a two well system 
in horizontal (sub bituminous coal) seam. The reaction volume 
structure is divided into three formations: (1) cavity, (2) permeable 
(fractured) cavity walls, and (3) rubble bed. The cross-sectional 
area of each formation is described and the major chemical process- 
es are identified. Progressive rubblization of the coal is one essential 
condition for producing constant quality product gas while achiev- 
ing a high resource recovery. Simulator results are comparable to 
field test results, between 76 to 85% of the coal is recovered behind 
the combustion front, larger rubble bed formations were experi- 
enced in the field burn. Simulator data are used in the development 
of an empirical heat transport model. 


24172 (CONF-810923—, pp 774-790) Pricetown post test 
core analysis. Zielinski, R.E.; Agarwal, A.K.; Seabaugh, 
P.W. (Monsanto Research Corp., Miamisburg, OH). 1981. 
NTIS, PC A99/MF AO1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf _— CA, USA (8 Sep 1981). 

Four post test cores were taken from the Pricetown I Field 

Site. These cores spanned virgin coal, the heart of the gasification 
zone and the periphery of the gasification zone. The results of the 
core analysis confirmed that the in-situ thermocouples performed 
well for the entire test, identified post test in-situ conditions, and 
confirmed the presence of an ash filled burn cavity. 


24173 (CONF-810923—, 791-798) Gas conditioning 
and analysis system for the R Hill No. 2 UCG field test. 
Athans, M.P. (ARCO Coal Co., Plano, TX). 1981. NTIS, 
PC A99/MF A0O1. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

This paper describes the gas conditioning and gas analysis 
systems to be used by ARCO Coal Company at the Rocky Hill No. 
2 field test. Accurate, quantitative analysis of the product gas is 
very important, since one hopes to be able to correlate the product 
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gas composition with other process variables, such as temperature, 
pressure, injection gas composition, etc. Furthermore, the verifica- 
tion of UCG simulation models and the evaluation of process eco- 
nomics are dependent upon an accurate knowledge of product gas 
composition. Before the raw product gas can be analyzed, it must 
be thoroughly cleaned up, or conditioned. The gas conditioning 
process involves removal of all solids, tar, oil, and water from the 
raw product gas by means of filtration and partial condensation. 
After conditioning, gas analysis is accomplished by means of on-line 
process gas chromatographs, with back-up analyses provided by in- 
dividual component analyzers. 


24174 (CONF-810923—, pp 799-822) Subsidence effects 

for coal gasification. Ellison, R.D.; 
Schubert, C.E. ppo polonia Consulting Engineers, Inc., 
Pittsburgh, PA). O98 NTIS, PC A99/MF A0Ol. Order 
Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

Subsidence phenomena affect the technical operation, and 
potentially the operational efficiency, of resource extraction. In ad- 
dition to the concerns of the effects on the gasification processes 
itself, there are a number of direct and indirect potential environ- 
mental impacts which must be considered. These concerns are dis- 
cussed relative to the subsidence impacts of conventional longwall 
and other types of mining, however, five impacts are determined to 
be unique to UCG operations: (1) roof collapse effects on burn ge- 
ometry and gas flow path development, (2) process well bore 
damage, (3) exhaust gas escape to aquifers, (4) exhaust gas escape to 
the surface, and (5) potential firing of adjacent coals. The principal 
factors discussed which appear to be of the greatest importance for 
most sites are: (1) geometry of the burn, (2) type and thickness of 
the roof rock, (3) location of first aquifer above seam, (4) seam 
thickness, (5) seam depth, (6) thickness and competency of overbur- 
den layers, and (7) location of adjacent seams. The guidelines to in- 
vestigate and evaluate subsidence potentials was prepared by 
D’Appolonia under the joint sponsorship of D’Appolonia and Gulf 
Science and Technology Company. 


24175 (CONF-8004197—1) Conversion of coal to gaseous 
fuels. Vorres, K.S. (Institute of Gas Technology, Chicago, 
IL (USA)). 1980. ip Inst. of Gas Tech., 3424 South State 
St., Chicago, IL 60616. Order Number DE82902131. 

From 67. two-year college chemistry conference; Chicago 
Heights, IL, USA (25 Apr 1980). 

The conversion of coal to gaseous fuels proceeds by many 
different reactions which occur simultaneously to provide different 
products. The coal organic matter is thermally decomposed to 
small molecules. The process developer will choose process condi- 
tions and catalysts to favor certain types of products to meet partic- 
ular needs, for example, substitute natural gas, or industrial fuel gas, 
or a liquid fuel such as methyl alcohol or gasoline. This paper de- 
scribes the gasification chemistry and some of the more important 
processes either available or under development for producing gas- 
eous and certain liquid fuels from coal. In general, the conversion 
of coal into gaseous fuels occurs in two steps. When the plant is 
intended to provide one or more particular products, the initial step 
is a conversion of the coal to a mixture of low molecular weight 
gaseous products; the final step includes an adjustment of a gas 
composition and a catalytic conversion to one or more particular 
products that are desired. Therefore, the overall process can be 
considered as starting with coal, producing intermediates, and, fi- 
nally, converting to final products. 


24176 (CSIR-CENG—319) Review of experimental meth- 
ods for determining effective diffusivities in catalyst pellets. 
Vanvuuren, D.S. (Council for Scientific and Industrial Re- 
search, Pretoria (South Africa)). Mar 1980. 30p. NTIS, PC 
A03/MF AO1. 

Various techniques used to determine liquid diffusivity data 
on nitrogen compounds in catalyst pores, with specific application 
to liquid phase catalytic hydrodenitrogenation of coal liquids, are 
examined. A suitable technique should yield repeatable results, be 
quick, have small solvent requirement, and the required apparatus 
must be able to withstand moderately elevated temperatures. Fac- 
tors discussed include time dependency, single or multiple pellet, 
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geometry or configuration, mathematical parameter estimation 
method, input function, and model. Only nonreacting» systems are 
considered in order to study the influence of parameters, such as 
the particle porosity and pore size, on the diffusivity over a wide 
range. It is recommended that the steady state Wicke-Kallenbach 
method be used for the determination of gas phase diffusivity and 
transient methods be used for the liquid phase. 


24177 (DOE/OR/03054—4-Vol.1, pp 1-7) Process re- 
its and recommendations for temperature mainte- 
nance. Oct 1981. NTIS, PC Al4/MF A0Ol. Order Number 
DE82011171. 
In SRC-1 questacty | technical report, April-June 1981. 
Several temperature maintenance techniques were examined 
to determine the most efficient method of preventing pumping and 
handling difficulties, freezing, and/or thermal shock in certain proc- 
ess lines and equipment in the 6000-tpd SRC-1 Demonstration 
Plant. Such methods included jacketing or tracing with a heat 
transfer fluid (e.g., Dowtherm A) and electrical systems. A two- 
temperature heat transfer fluid (HTF) system of tracing (at 650°F) 
and jacketing (at 550°F) was selected as the primary temperature 
maintenance method. Because jacketing provides both uniform 
heating around process pipes, as well as a large surface area for 
heat transfer, it will be used in areas requiring critical temperature 
maintenance. Tracing, which is more adaptable to complicated 
piping systems, provides more localized heating, and can be used 
where critical temperature maintenance is not required. Tracing is 
also significantly more economical than jacketing. Dowtherm A 
was chosen as the primary HTF over Dowtherm G and steam be- 
cause of its lower degradation rate, lower purchase price, and ease 
of purification. Low-pressure steam (for maintenance temperatures 
<300°F) was recommended for freeze protection of water lines, 
water pumps and vessels, in addition to process pumps requiring 
thermal shock protection. Electrical systems, including electrical 
resistance heating, impedance heating, and skin effect current trac- 
ing (SECT) were not initially recommended because of poor, haz- 
ardous, and, in some cases, unproven performance. However, the 
more promising SECT system is currently being tested at the H- 
Coal facility in Catlettsburg, Kentucky, and a final decision on its 
use in the demonstration plant will be based on the test results. 


24178 (DOE/OR/03054—4-Vol.1, pp 9-20) Start-up 
process solvent. Oct 1981. NTIS, PC Al4/MF AOl. Order 
Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

During steady-state conditions in the SRC-1 Demonstartion 
Plant, specification solvent will be process-generated. During start- 
up, however, about 840,000 gal of an alternate solvent, a coal-based 
creosote oil, will be needed. Catalytic, Inc. evaluated process and 
cost trade-offs between six solvents from four vendors to determine 
the optimal choice for the plant's start-up needs. All of the pro- 
posed solvents precipitate crystals below 50°F, and processes to 
remove the crystal-forming components were determined to be too 
expensive. However, Catalytic also studied a temperature mainte- 
nance system that holds the solvent at temperatures above incipient 
precipitation levels (40 to 120°F); this system appears to be techni- 
cally and economically feasible. Of the three least costly solvents 
proposed, Allied Chemical’s Creosote Distillate # 1 had the lowest 
percentage of solids at 50°F. Examination of this solvent at the 
Wilsonville SRC-1 Pilot Plant in Alabama revealed several advan- 
tages. Also, Distillate # 1 costs considerably less than the second- 
best alternative among the solvents studied, which has fewer solids 
precipitating at 50°F. The savings of about $0.40/gal (or $336,000 
for the required inventory) easily offsets the cost of temperature 
maintenance (which is required for all the solvents). For these rea- 
sons, Creosote Distillate # 1 is tentatively recommended for the de- 
monstartion plant’s strat-up needs; final approval depends on fur- 
ther testing of solvent quality. 


24179 (DOE/OR/03054—4-Vol.1, pp 21-31) Materials 
selection for SRC-1 demonstration. Baumert, K.L.; Barnett, 
W.P. Oct 1981. NTIS, PC Al4/MF AOl1. Order Number 
DE82011171. 

yo SRC-1 quarterly technical oper 4 A 

As plans for the 6000-tpd 

become finalized, designers are weighing experience from the Wil- 
sonville SRC-1 Pilot Plant in selecting materials for the demonstra- 


ril-June 1981. 
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tion plant. Certain corrosion and erosion phenomena that signifi- 
cantly affect plant capital costs were measured for areas directly in- 
volved with handling converted coal and process-derived solvent. 
Research continues for selecting materials that are durable, reliable, 
and relatively easy to scale-up in the demonstration plant. Various 
wear-resistant coatings and reduced pumping speed have extended 


. longevity in the filter feed pump. Also, a lined, centrifugal slurry 


pump was performed successfully. Studies continue to probe the ef- 
fects of using pulsed flow during letdown valve operation and 
varying conditions that affect overall process flow. The fractiona- 
tion column will be clad with various materials selected to with- 
stand corrosion in specific boiling point ranges in the column trays. 


24180 (DOE/OR/03054—4-Vol.1, pp 33-46) Process 
review discussions concerning the GKT gasification process. 
Wilkins, J.T.; Bixler, A.D. Oct 1981. NTIS, PC A14/MF 
AOl. Order Number DE82011171. 

In SRC-1 Sattetly sothnionl s0e reg April-June 1981. 

Officials from ICRC, the Ralph ns Co., and Ge- 
sellschaft fuer Kohle-Technologie ‘GKD 3 met in Essen, West Ger- 
many to discuss gasification design strategies for the SRC-1 Dem- 
onstration Plant. Conference topics included process review com- 
ments pertaining to coal gasification, dust preparation, an! wash 
water treatment. Technical personnel reviewed preliminary piping 
and instrumentation drawings (P & ID's) for the gasification and 
wash water treatment units. Project administration and process-re- 
lated information also emerged. 


24181 (DOE/OR/03054—4-Vol.1, pp 47-58) Gasifier 
— in the Ramagundam fertilizer t, India. Raman, 
S.V.; Wilkins, J.T. Oct 1981. NTIS, PC A14/MF AO1. 
Order Number DE82011171. 
In SRC-1 quarterly technical rt, April-June 1981. 
The purpose of the visit to the Fertilizer Corporation of 
India plant in Ramagundam, India was to observe an operating Ge- 
sellschaft fuer Kohle-Technologie (GKT) four-headed coal gasifier 
and to learn about its operation, reliability, and maintenance. The 
gasifiers in this plant are similar in design and capacity to those 
proposed for the 6000-tpd SRC-1 Demonstration Plant. The objec- 
tive of the visit was to learn from the FCI experience so that ICRC 
can anticipate potential process, equipment, and maintenance prob- 
lems. Information from this visit could form the basis for appropri- 
ate design modifications and development of operating and mainte- 
nance procedures to avoid associated problems. The Ramagundam 
plant is an integrated coal-to-urea plant. Our tour and discussions 
were restricted to coal preparation, gasification, gas treatment, and 
water treatment. We observed start-up, shutdown, and normal op- 
eration of the gasification plant. Extensive information was obtained 
from plant engineers during the tour and from plant technical man- 
agers during two discussion sessions. Plant staff were very coopera- 
tive in providing information that will be valuable to our project. 
To ensure that a wide range of technical concerns was discussed 
and to obtain maximum benefit from the visit, disciplines represent- 
ed in the visiting team were operations, process, and project engi- 
neering and technology. As a result of this visit, ICRC addressed 
several key questions to GKT; their responses are included in this 


report. 


24182 (DOE/OR/03054—4-Vol.1, pp 59-81) Determina- 
tion of flow regime in the demonstration plant slurry fired 
heater. Brown, B.O.; Thorogood, R.M. Oct 1981. NTIS, PC 
A14/MF A0O1. Order Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

In the design of the slurry fired heater it is important that 
the inside surface of the fired heater tubes be maintained fully 
wetted by a substantial liquid flow to avoid the development of hot 
spots and to minimize coking. The existence of stratified flow is 
particularly undesirable. The system of interest is three-phase, i.e., 
solid/liquid/gas but can be approximated by a two-phase slurry/gas 
mixture. Current literature generally characterizes gas-liquid hori- 
zontal flow patterns as follows: Homogeneous flow: (1) small bub- 
bles of gas dispersed through liquid (dispersed bubble); (2) small 
droplets of liquid dispersed through gas (mist flow). Separated flow 
(stratified flow): liquid with or without a wavy surface at the 
bottom of a tube with gas above. Intermittent flow: (1) elongated 
bubbles (plugs) of gas moving through liquid (plug flow); (2) pack- 
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ets of liquids (slugs) periodically moving down a tube (slug flow). 
Annular flow: liquid film on inner tube walls with a gas core in the 
center. In 1976, Taitel and Dukler published a horizontal and near- 
horizontal flow regime map developed solely from theoretical anal- 
ysis. Their final results showed the various transition boundaries to 
be determined by separate combinations of the dimensionless 
groups developed from their theory. The validity of the Taitel- 
Dukler flow regime map has been confirmed for air-water flow. 
This map has been modified by increasing the interfacial shear 
stress relative to a smooth surface, thereby improving the fit of the 
map with high-liquid-viscosity and high-gas-density data. The flow 
regime in the demonstration plant fired heater is predicted to be 
slug flow for a horizontal tube. The effect of a small upward incli- 
nation of the tube is to restrict the region of stratified flow to sub- 
stantially lower liquid flow rates than those for horizontal flow. 


(LTN) 


24183 (DOE/OR/03054—4-Vol.1, pp 95-107) ICRC 
coal supply strategy. Terrible, J.A. Oct 1981. NTIS, PC 
A14/MF AOl1. Order Number DE82011171. 

In SRC-1 quarterly technical report, Age Sees 1981. 

The classical procurement objective of obtaining material of 
appropriate quality in the quantity required and at reasonable prices 
is the most basic element of the ICRC coal supply strategy. Addi- 
tional objectives must also be considered. It is mandatory to devel- 
op and implement a multi-step screening process to identify techni- 
cally and economically acceptable coal supply sources. All prospec- 
tive suppliers will be required to pass laboratory, bench-scale, and 
pilot plant tests to qualify as sources for the demonstration plant. 
Initially, preference will be given to suppliers of the Mulford (KY 
# 9) seam or equivalent specification coal, since it is an abundant 
reserve, supplying more than 50% of the coal produced in western 
Kentucky in 1979, and has been characterized as the most homoge- 
neous and consistent coal seam in the region, both vertically and 
horizontally. The range of coal specification variability allowable 
from a single source on a day-to-day basis is still unknown. Identifi- 
cation of coals that, when processed, produce a favorable yield of 
marketable products is a primary objective. At some point, it will 
be possible to appraise prospective sources of supply in terms of 
cost of conversion and to estimate the value of expected product 
yield. This knowledge might then be factored into bid analysis as a 
means of ranking potential sources of supply. Selection of the KY 
# 9 seam as a primary coal supply source is related to its yield per- 
formance to date relative to other types of coals. 


24184 (DOE/OR/03054—4-Vol.1, pp 119-125) SRC-1 
naphtha hydrotreater justification. Eliezer, K.F.; Gordon, 
R.F.; Malhotra, R.K.; Persico, P.J.; Skinner, RW. Sukel, 
T.M; Znaimer, S. Oct 1981. NTIS, FC A14/MF AOl. 
Order Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

Various potential markets for raw SRC-1 naphtha were ex- 
plored, including its use as a boiler or turbine fuel, synthetic natural 
gas (SNG) feedstock, benzene-toluene-xylene (B-T-X) extraction 
feedstock, or catalytic reformer feedstock. It was determined that 
raw SRC-1 naphtha was not appropriate for these applications. 
However, upgraded SRC-1 naphtha would make an excellent cata- 
lytic reformer feedstock to produce high-octane gasoline and yield 
higher revenues. Evaluation of various upgrading techniques re- 
vealed that hydrotreating was the best method available since: it is 
an experimentally proven technology, it requires no further treat- 
ment before reforming, it is the most cost-effective upgrading proc- 
ess, and it stabilizes the naphtha. Although petroleum naphtha hy- 
drotreating is a proven technology, treatment of SRC-1 naphtha re- 
quires unusually severe conditions. However, once hyrotreated, 
naphtha from the demonstration plant can be easily reformed in a 
petroleum refinery. Therefore, the reforming step need not be in- 
cluded as part of the demonstration plant design. It is important to 
hydrotreat SRC-1 naphtha, not only to enable its sale at the demon- 
stration plant level, but also to demonstrate the commercial viabil- 
ity of processing it into a high-octane gasoline blendstock. 


(DOE/OR/03054—4-Vol.1, pp 127-138) Evalua- 
tion of the LC-finer process development unit (PDU) runs. 
Bronfenbrenner, J.C. Oct 1981. NTIS, PC A1l4/MF AO1. 
Order Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 
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Three LC-Fining pilot plant runs were conducted at The 
Lummus Company to confirm the design basis for the two operat- 
ing modes of the demonstration plant LC-Finer. Run 2LCF-27 sim- 
ulated the high-conversion operating mode, batch-recycling hydro- 
treated solvent and unconverted SRC. Runs 2LCF-28 and -29 simu- 
lated the low-conversion operating mode, batch-recycling hydro- 
treated solvent only. The high gas yield and hydrogen consumption 
in Run 2LCF-27 resulted from the high reactor temperatures re- 
quired to achieve the desired conversion. The high temperatures 
were, in turn, the result of high design space velocity, rapid cata- 
lyst deactivation, and decreasing reactivity of the recycle SRC. The 
presence of insoluble organic matter (IOM) in the reactor products 
indicated that retrograde reactions were occurring to form coke 
precursors/IOM. Batch-recycle operation concentrated the retro- 
grade products to a much higher level than would be reached at 
equilibrium in a continuous-recycle operation. Rapid deactivation 
and reactor plugging in Run 2LCF-28 can be attributed to retro- 
grade reactions causing rapid coking, as indicated by high product 
IOM. The probable cause was poor reactor mixing leading to local- 
ized hydrogen deficiencies. Run 2LCF-29 achieved gas yield and 
hydrogen consumption levels consistent with the existing design 
basis, but on the high side of the range. Because there was no recy- 
cle of unconverted SRC, retrograde reaction products did not build 
up in the feed. Consequently, no significant loss of catalyst activity 
was observed. The acceptable results achieved in Run 2LCF-29 
confirmed low-conversion design as the basis for future process 
design work. Based on the results of all three runs, the design space 
velocity will be reduced and future runs will employ continuous- 
recycle operation. 


24186 (DOE/OR/03054—4-Vol.1, pp ay Evalua- 
tion of the ebullated-bed hydrocracker for the SRC-1 Demon- 
stration Plant. Eliezer, K.F.; Gordon, R.F.; Kuhns, A.R.; 
Malhotra, R.K.; Skinner, RW.; Znaimer, S. Oct 1981. 
NTIS, PC A14/MF A0O1. Order Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

Incorporation of two-stage liquefaction (SRC-1 process fol- 
lowed by hydrocracking) in the SRC-1 Demonstration Plant will 
allow production of high-quality solid and liquid products in vary- 
ing amounts and types, thus strengthening the facility's operating 
and product marketing versatility. In addition, the two-stage proc- 
ess uses hydrogen more efficiently than a single-stage process. To 
be most useful, the hydrocracking unit should be appropriately 
sized. Different hydrocracking schemes, with varying amounts of 
throughput and conversion and thus varying reactor sizes, could be 
incorporated in the demonstration plant. Current plant design in- 
cludes a hydrocracker that processes one-third of the solvent-re- 
fined coal (SRC) at high conversion (nominally 80% conversion of 
SRC to products boiling below 850°F), but which is also capable of 
processing two-thirds of the SRC at low conversion (nominally 
50%). Following an initial review with the Department of Energy 
(DOE) of hydrocracker economics, ICRC agreed to reassess its 
data base and economics, and to evalute an alternate scheme that 
processes one-third of the SRC at low conversion. After examining 
all pertinent pilot plant hydrocracking data and evaluating econom- 
ic and noneconomic considerations, ICRC recommends the current 
ebullated-bed hydrocracker design, which processes one-third of 
the SRC solid at high conversion or two-thirds at low conversion. 
In brief, retention of the larger hydrocracker: increases process 
flexibility and permits technology optimization; strengthens product 
marketability; reduces health risks of product liquids; enables the 
plant to meet changing market demands; and increases product rev- 
enues over that of the one-third, low-conversion case, offsetting the 
added capital investment and resulting in a 5-year payback period. 


24187 (DOE/OR/03054—4-Vol.1, pp 151-183) Wilson- 
sampling procedures and 


ville SRC-1 Pilot Plant 
methods. Lamb, S.C.; ye Oct 1981. NTIS, PC 
A14/MF AOl1. Order ‘Number posed 

In SRC-1 quarterly technical report, April-June 1981. 

Currently, several programs cond by subcontractors of 
International Coal Refining Company (ICRC) generate data that 
are used to design equipment, verify design, and determine oper- 
ational correlations in support of the SRC-1 Demonstration Plant. 
The value of nearly all the program data is directly related to and 
dependent on product characterization methods. However, because 
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each program uses different analytical procedures, data correlation 
between the results is not straightforward. Therefore, ICRC has in- 
stituted a research and development program to develop standard 
analytical procedures for characterization of coal liquefaction prod- 
ucts and intermediates, and to assess the significance and utility of 
solvent quality measurement techniques. Part of the program in- 
volves a thorough understanding of analytical methods used at the 
SRC-1 pilot plant in Wilsonville, Alabama. Thes: methods are dis- 
cussed in this report. Included are: a tabulation of Wilsonville proc- 
ess systems; detailed descriptions of sampling procedures; a listing 
of Wilsonville analytical procedures; tabulation of process streams 
and fractions analyzed by each analytical procedure; and descrip- 
tions of key analytical procedures. The Wilsonville coal-liquefac- 
tion pilot plant has 35 process streams (gas, liquid, slurry, and solid) 
that are sampled and analyzed. Eighteen streams are sampled and 
analyzed daily during normal operation for process evaluation and 
control, while 26 streams are sampled and analyzed during materi- 
al-balance periods to provide data for material-balance calculations. 


24188 ig Neg et ve pp 185-266) SRC-1 
Demonstration Plant analytical laboratory. Yue, H.J.; Lat- 
shaw, D.R.; Slager, T.L.; Elliott, D.R.; Tewari, "KC; 

D.M:; ski, A.Z.; Moyer, J.D.; Palopoli, SF. 
Oct 1981. NTIS, PC A14/MF AOl. Order Number 
DE82011171. 


In SRC-1 quarterly technical report, April-June 1981. 

Effective operation of the Demonstration Plant will rely on 
monitoring process streams to provide data for environmental mon- 
itoring, process material balances and product quality control. The 
plant’s analytical laboratory will be required to provide rapid, accu- 
rate analyses, particularly during start-up periods or when operat- 
ing conditions must be adjusted. Thus, the laboratory must be func- 
tional by start-up. To achieve this goal a special program will be 
used to select and evaluate the analytical tests to be performed. 
Progress has focused on four areas: development of qualitative and 
quantitative gas chromatographic/mass spectrometric (GC/MS) 
analyses of coal liquids; development of analysis by simulated distil- 
lation; development of nuclear magnetic resonance (NMR) analysis; 
and refinement of microanalytical techniques. Our GC/MS analyses 
have expanded the data base for qualitative identification of compo- 
nents in SRC-1 coal liquids. To reduce the cost of distillation analy- 
ses in the plant's analytical laboratory, a simulated distillation tech- 
nique is being developed for coal liquids and the total liquid prod- 
uct. Published reports show that both qualitative and quantitative 
NMR techniques are used to characterize SRC and related materi- 
als. Our efforts to develop NMR methods are reported here. Com- 
mercial carbon, hydrogen, and nitrogen (CHN) analyzers are de- 
signed to measure the amounts of these elements in pure com- 
pounds. The manufacturers list accuracies of +- 0.3% absolute for 
hydrogen, which is not acceptable for material-balance calculations. 
The most critical measurement for the demonstration plant is the 
hydrogen content of the coal liquids, for this defines the plant’s hy- 
drogen balance. We have been modifying the manufacturers meth- 
ods for using these analyzers in order to improve accuracy. 


24189 (DOE/OR/03054—4-Vol.1, pp 267-314) Develo 
ment of SRC-1 product analysis. Kin; ey, LS.; Schwei 
ardt, F.K. Oct 1981. NTIS, PC Al4/MF AOl. Order 
Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

To develop a standard product work-up procedure, Air 
Products is critically reviewing and reproducing Wilsonville prod- 
uct distribution analytical procedures. In this quarter, cresol solubil- 
ity, solvent fractionation for SRC characterization, and simulated 
distillation by gas chromatography were reproduced by APCL, and 
the results compared with those obtained by Wilsonville. 


315-404) Recycle 
.K.; Kingsley, LS.; 


24190 (DOE/OR/03054—4-Vol.2, p 
solvent characterization. Schweighardt, . 
Kamzelski, A.Z.; Parees, D.M. Oct 1981. NTIS, PC A16/ 
MF AO1. Order — DE82011172. 


In SRC-1 technical report, April-June 1981. 

The role o' cn le solvent in yo en coal (SRC-1) 
liquefaction, although well-studied, is not completely understood. 
In the SRC-1 process, the conversion of butuminous coal to solids 
and liquids depends on a solvent to solvate the coal and to transfer 
gaseous hydrogen to the coal or its intermediate conversion prod- 
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ucts. Because the molecular composition of the solvent’s functional 
groups may influence the extent of coal conversion, APCL has 
been analyzing recycle solvents from SRC-1 pilot plants to deter- 
mine as completely as possible the chemical composition of a typi- 
cal SRC-1 recycle solvent. The resulting data on chemical and 
physical properties will be used to develop a solvent quality index, 
which will aid in determining the potential of a solvent to maintain 
conversion at the rates and in the proportions designed for the 
SRC-1 Demonstration Plant. Recycle solvents are process-derived 
materials that boil between ~ 450 and 850°F. We have compared 
physical and chemical properties of six recycle solvents and found 
that the weight percent of hydrogen adjacent (a) to aromatic rings, 
the phenol and saturate contents, and the amount of solvent boiling 
above 600°F appear to correlate with results from solvent quality 
tests done at the SRC-1 Pilot Plant in Wilsonville, Alabama on sim- 
ilar solvents. A typical solvent was subfractionated into primary 
functional groups: saturates and aromatics, phenolics, and nitrogen 
bases. Individual compounds were identified in each fraction by gas 
chromatography and mass spectrometry. We also attempted using 
high-resolution mass spectrometry for compound identification, 
with moderate success; we found that this technique consolidates 
all the isomers and provides a better overview of compound 
classes. 


24191 (DOE/OR/03054—4-Vol.2, pp 405-467) Coal 
process development unit (CPDU) data analysis. Joshi, S.V. 
Oct 1981. NTIS, PC A16/MF AOl. Order Number 
DE82011172. 

In SRC-1 quarterly technical report, April-June 1981. 

Scale-up and design of the SRC-1 Demonstration Plant are 
dependent on data generated from runs at the Wilsonville SRC-1 
Pilot Plant in Alabama and from runs through the coal process de- 
velopment unit (CPDU) at APCl. However, data from various 
sources are useful only if they can be correlated and shown to be 
reproducible. Some of the most important data are the yields of 
various fractions of total liquid products. Much of the available 
CPDU data has been analyzed, and some preliminary comparisons 
made with Wilsonville data. The findings are encouraging. Conclu- 
sions can be summarized as follows: Solvent separation and distilla- 
tion seem to be equally precise methods of fractionating coal liquids 
and CPDU sampling errors are relatively trivial. CPDU data seem 
to be reproducible, but more data are needed. Laboratory data cor- 
relate reasonably well with APCI's kinetic model, but more data 
are needed to improve it. Yields of oils or distillates, benzene solu- 
bles, asphaltenes, preasphaltenes, and pyridine-insoluble residues 
differ considerably depending on the analytical method used. 
During direct liquefaction of Kentucky # 9 coal, moisture- and ash- 
free (MAF) conversion is about 90% and is independent of solvent 
composition and reaction temperature, but hydrocarbon gas, heter- 
oatom gas, preasphaltene, and oil/distillate yields are affected by in- 
creasing temperature. Wilsonville recycle solvent appears to be 
more effective than other solvents in conversion to benzene-soluble 
oils and asphaltenes, but total hydrogen consumption seems to be 
independent of process solvent. Comparison of Wilsonville and 
CPDU data indicates that any discrepancies may be related to in- 
consistent analytical methods and to differences between the per- 
formance of the continuous process equipment downstream of the 
dissolver and its simulation in the laboratory at Wilsonville. 


ee ane ao se ee Effect of 
solvent initial boiling point (IB. performance. 
Garg, D.; Givens, E.N. Oct 8) NTIS, PC A16/MF AO1. 
Order Number DE82011172. 

In SRC-1 Feed technical eo 1981. 

To study the effect of solvent I Po on Iver performance, 
a process solvent from the Ft. Lewis Pilot Plant (SRC-1 mode) was 
distilled to recover three different IBP fractions. The fractions, 
namely 389, 445, and 538°F + cuts, were reacted at 840 and 815°F 
with Lafayette Kentucky # 9 coal under SRC-1 Demonstration 
Plant design conditions. Test results showed that coal conversion 
and SRC production increased slightly with increasing solvent IBP. 
No other major differences were apparent with changes in solvent 
IBP. However, a net loss in distillate oil production was noted with 
all three IBP cuts. There appears to be an optimum reaction tem- 
perature for the conversion of Ky # 9 coal in that conversion was 
greater at 815°F than at 840°F. Oil production decreased signifi- 
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cantly with decreasing reaction temperature. In addition, hydrogen 
consumption decreased and SRC sulfur content increased with de- 

ing temperature. Although these results indicate a temperature 
effect on coal conversion, the effect of solvent IBP alone does not 
appear to be significant. It should be noted that this conclusion is 
based on a single-pass run and does not necessarily reflect the 
impact of solvent IBP at steady-state conditions. The initial boiling 
point (IBP) of the process solvent can influence the performance of 
the dissolver and change the coal liquefaction product slate. It is 
felt that solvents with high initial boiling points are of higher qual- 
ity, and that the yield of more desirable products increases with sol- 
vent quality. An ongoing research program at Air Products is de- 
signed to study and systematically document the effect of solvent 
IBP on coal liquefaction. 


24193 (DOE/OR/03054—4-Vol.2, pp 485-541) Effects 
of accumulated solids on dissolver (January- 
March 1980). Skinner, R.W.; Givens, E.N. Oct 1981. NTIS, 
PC A16/MF AO1. Order Number DE82011172. 

In SRC-1 quarterly technical rt, April-June 1981. 

Conclusions from the work to date: (1) Liquefaction residues 
can catalyze coal liquefaction reactions particularly by affecting hy- 
drogen consumption and preasphaltene conversion. (2) The preas- 
phaltenes contained in the Kerr-McGee ash cannot be removed by 
heating to 300°F in Wilsonville solvent. They are converted (59%) 
to toluene-solubles during the liquefaction reaction at 850°F. Kerr- 
McGee ash displays less catalytic activity than filter cake, presum- 
ably because of its preasphaltene content. Therefore, Kerr-McGee 
ash may not be as good a substitute for dissolver solids as filter 
cake. (3) In the absence of added residue, solvent yield varies in- 
versely with reaction temperature (for Pyro Kentucky # 9). (4) An 
increased concentration of coal in the feed improves liquefaction 
performance. (5) The presence of coal seems to enhance solvent hy- 
drogenation: Wilsonville solvent alone loses hydrogen at typical 
coal liquefaction conditions, even at a lower reaction temperature 
and a higher hydrogen pressure than was originally used at Wilson- 
ville when the solvent was produced; the addition of mineral resi- 
due does not alter the solvent hydrogen loss; while the addition of 
coal plus mineral residue produces an increased solvent hydrogen 
content. (6) The reaction of solvent alone results in a small amount 
of cracking to hyrocarbon gas. The extent of cracking is a strong 
function of solvent hydrogen content. At 850°F Wilsonville solvent 
yields 1 wt % hydrocarbon gas, while creosote oil yields only 0.1 
wt % gas. 


24194 (DOE/OR/03054—4-Vol.2, pp 543-607) Effects 
of accumulated solids on dissolver performance (July-Septem- 
ber 1980). Skinner, R.W.; Givens, E.N.; Kingsley, LS.; 
Schweighardt, F.K. Oct 1981. NTIS, PC A16/MF AOl. 
Order Number DE82011172. 

In SRC-1 quarterly technical rt, April-June 1981. 

The povcalieg article describes the sonia of Run XCL-21, 
the first of three open-loop coal process development unit experi- 
ments. Important tentative conclusions were: Liquefaction residues 
can catalyze cual liquefaction reactions, particularly H2 consump- 
tion and preasphaltene conversion; and in the absence of added resi- 
due, solvent yield varies inversely with reaction temperature (for 
Pyro Kentucky # 9 coal). Run XCL-23, reported here, was de- 
signed to test the validity of these conclusions. We used filter cake 
exclusively to simulate the dissolver solids because of its superior 
catalytic activity. We experienced several problems using a new 
product fractionation procedure during this period. Therefore, 
many values are questionable and conclusions are tentative. How- 
ever, our results on filter-cake addition are consistent with the pre- 
liminary conclusions drawn in the preceding article. Specifically, 
filter cake addition reduces preasphaltene yield, increases hydrogen 
gas consumption, and increases the hydrogen content of the recov- 
ered solvent. Filter cake addition also appeared to suppress coke 
formation. 


24195 (DOE/OR/03054—4-Vol.2, pp 609-653) Effects 
performance 


of accumulated solids on dissolver (October-De- 
cember 1980). Skinner, R.W.; Givens, E.N. Oct 1981. NTIS, 
PC A16/MF A0O1. Order Number DE82011172. 

In SRC-1 quarterly technical report, April-June 1981. 

This article presents results from the open-loop run 
through the coal process development unit (CPDU), which evaluat- 
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ed the catalytic activities of filter cake and Kerr-McGee ash con- 
centrate (K-MAC) (simulating dissolver solids) at demonstration 
plant conditions. Also, the effect of sodium carbonate addition was 
determined and the liquefaction behaviors of Pyro and Lafayette 
Kentucky # 9 coals were compared. Many tentative conclusions 
from previous runs were substantiated by this run; however, there 
was an increase in oil yield as the reaction temperature increased 
that was not observed previously. The addition of either type of 
solid, filter cake of K-MAC, substantially increased Ha gas con- 
sumption and solvent hydrogenation, but did not affect the hydro- 
carbon gas yield. Thus, dissolver solids appear to catalyze the sol- 
vent hydrogenation reaction. The results indicate that (1) dissolver 
solids catalyze preasphaltene conversion and solvent hydrogenation 
and (2) an SRC process using residue recycle can improve net coal 
and preasphaltene conversions without increasing gas yield. Im- 
proved preasphaltene conversion is economically significant be- 
cause the Kerr-McGee critical solvent deashing (CSD) unit cannot 
efficiently recover preasphaltenes as products. 


24196 (DOE/OR/03054—4-Vol.2, pp 655-670) Effect of 
solids addition on dissolver performance. Joshi, S.V. Oct 
1981. » PC AIl16/MF AOl. Order Number 
DE82011172. 

In SRC-1 quarterly technical report, April-June 1981. 

In the coal-processing runs [XCL-21 (21), XCL-23 (23), and 
XCL-27 (27)] described in the three preceding articles, solids were 
fed into the continuously stirred tank reactor (CSTR) of APCl’s 
coal process development unit (CPDU). Because Wilsonville dis- 
solver solids were not available in large quantities, filter cakes and 
Kerr-McGee ash concentrates (K-MAC) from Wilsonville were 
substituted. Examination of the CPDU data results in the following 
general conclusions about the qualitative and quantitative effects of 
solids addition. All conclusions are valid for the range of solids 
concentrations and the types of solids investigated. Hydrocarbon 
gas, heteroatom gas, and water yields are unaffected by solids. The 
net yield of preasphaltenes does depend on the nature and concen- 
tration of solids. The moisture- and ash-free (MAF) yield of preas- 
phaltenes derived directly from coal decreases by about 7 to 10% 
absolute, seemingly independent of the kind or amount of solids. 
Oil yields increase by about 5 to 10 wt % MAF, apparently unaf- 
fected by the nature and amount of solids. Total hydrogen con- 
sumption increases by about 0.5 wt % absolute on a MAF basis and 
appears to be independent of the nature and amount of solids. 


24197 (DOE/PC/30080—5) Investigation of mechanisms 
of hydrogen transfer in coal hydrogenation. Quarterly prog- 
ress report, March-June 1981. Cronauer, D.C.; McNeil, R.I.; 
Young, D.C. (Gulf Research and Development Co., Pitts- 
burgh, PA (USA)). 1981. Contract AC22-80PC30080. 
52p. NTIS, PC A04/MF AOl1. Order Number DE82004407. 

Model compound and coal liquefaction experiments have 
been carried out in a stainless steel tubular reactor at 450°C to ob- 
serve the effects of hydrogen transfer on solvent isomerizaton. Sig- 
nificant observations are that: (1) methylindan production from te- 
train in the presence of dibenzyl was found to take place by at least 
two different mechanisms, only one of which involved the normal 
cracking of dibenzyl; (2) deuterium-hydrogen isotope studies with 
model compounds and coal liquefaction have indicated that kinetic 
data from the model compound experiments should be applied to 
coal liquefaction only with caution; and (3) solvent isomerization 
by ring contraction is a problem in recycle operation due to the 
low hydrogen donor capability and exceptional stability of the rear- 
ranged product. Results on other parts of the project are discussed 
briefly. 


24198 (LBL—11990, PP 3.20-3.23) Selective hydrogena- 
tion of coal. Grens, E.; Vermeulen, T.; Bowyer, D.; Ed- 
wards, J.; Hershkowitz, F.; Maienschein, J.; Onu, C.; Zie- 
minski, G. Jul 1981. NTIS, PC A1l6/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This project's aim is to convert coal to liquid products by 
using homogeneous catalysts that can promote selective scission of 
certain linkages in the coal structure below coal pyrolysis tempera- 
ture. These linkages join conjugated hydroaromatic groups in the 
coal, and include aliphatic and O; (ether) bridges. The catalysts are 
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dissolved in, or constitute, a liquid reaction medium, which has 
access to the extensive interior pore surfaces in the coal. The major 
project activities during FY 1980 included studies of the kinetics of 
coal/organic solvent interactions, investigation of coal conversion 
in both ZnCl/tetralin and ZnCl/methanol treatment media, and 
model compound studies to test proposed reaction mechanisms. 
Product analyses and characterization, with emphasis on hexane- 
soluble products (oils), were conducted to provide insight into the 
behavior of the conversion process. 


24199 (LBL—1 ees 3.24-3.27) Processing to achieve 
environmental compatibility. Vermeulen, T.; Ergun, S.; 
Lynn, S.; Petersen, E.; Clary, L.; Cremer, G; .; Mixon, D: 
Smith, M. Jul 1981. NTIS, PC A16/MF A0Ol. Order 
Number DE82005575. 

' In Energy & Environment Division, annual report FY 1980. 

Progress reports are presented for coal desulfurization inves- 

tigations by: (1) coal alkalimization prior to combustion; (2) oxida- 
tion of organic sulfur; (3) pyrite oxidation in coal. Some of the 
highlights are as follows: impregnation of coal with NazCOs prior 
to combustion gave cleaner stack gas; without alkali, 25% of the 
total S was retained by the solid; with 15% of added NasCOs, 90% 
of total S was retained at 800 to 1000°C; under pyrite-oxidation 
conditions, butyl sulfide reacts rapidly and depheny] sulfide slowly 
giving rise to sulfoxides and sulfones; aqueous ZnCl, or FeCls at 
200°C was found ineffective for hydrolytic decomposition of sul- 
fones, other than dibutyl sulfone; aqueous oxidizing medium of 
Fe2(SO4)s, O2 and H2SO, brought about 90% conversion of pyrite 
to sulfate in treatment at 130 to 150°C for 1 hour at 30 atmosphere 
Oz: pressure; with suitable management of the water and reaction- 
product flows, the acidic iron sulfate process would provide coal 
nearly free of inorganic sulfur, along with HaSO, and Fea(SO,)s as 
marketable by-products. (ATT) 


(PB—81-970755) Coal gasifiers for synthetic fuels: 


note. (Department of Energy, Washington, DC (USA)). 
Oct 1981. lp. For information about subscribing to Tech 
Notes, please write NTIS Subscription Dept. 

This citation summarizes a one-page announcement of tech- 
nology available for utilization. A study of recent developments in 
coal gasification sought to determine which type(s) of gasifier 
would best fit into the production of high-quality transportation 
fuels, such as gasoline, diesel fuel, and methanol. The processes 
studied were those that make synthesies gas, a mixture of hydrogen 
and carbon monoxide, which can ten be converted to high-quality 
liquid fuels by a number of conversion processes. ...FOR ADDI- 
TIONAL INFORMATION: Detailed information about the tech- 
nology described may be obtained by ordering the NTIS report, 
order number: FE-2766-13, price code: PC A10, or contact R.E. 
Hildebrand, U.S. Department of Energy, Fossil Energy, MS E-338, 
Washington, DC 20545, (301) 353-3906. 


24201 Catalytic coal gasification: an emerging technol- 
ogy. Hirsch, R.L.; Gallagher, J.E. Jr.; Lessard, R.R.; Wes- 
selhoft, R.D. (Exxon Research and Engi gineering Co., Bay- 
town, TX). Science (Washington, D.C.); S15. No 4529, 121- 
127(8 Jan 1982). 

Catalytic coal gasification is being developed as a more effi- 
cient and less costly approach to producing methane from coal. 
With a potassium catalyst all the reactions can take place at one 
temperature, so that endothermic and exothermic reactions can be 
integrated in a single reactor. A key aspect of the concept involves 
continuous recycling of product carbon monoxide and hydrogen to 
the gasifier following separation of methane. Development of the 
process has advanced steadily since the basic concept was proposed 
in 1971. A 23-day demonstration run was recently completed in a 
process development unit with a coal feed rate of 1 ton per day. 
The next major step in the program will be to design and construct 
a large pilot plant to bring the technology to commercial readiness 
in the late 1980's. 


24202 Future directions for Federal support of coal lique- 
faction. pp 1-2 of Materials and components in fossil energy 
applications. Washington, DC; Dept. of Energy (1982). 
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Excerpts from a talk presented last October by Roger W.A. 
LeGassie, Deputy Assistant Secretary for Fossil Energy, on the 
United States Government Program and Policies for coal liquefac- 
tion: In preparing our proposals for future Government funding of 
fossil energy research and development, we have placed our high- 
est priority on supporting the technology base of those advanced 
technologies that can provide substantial amounts of supplemental 
supplies of liquids from domestic resources within the next 25 
years. Within this priority, activities include the enhanced recovery 
of natural petroleum crudes, production of oil from shale, and coal 
liquefaction. Over the longer term, enhanced oil recovery is expect- 
ed to increase, particularly with the incentive of decontrolled crude 
prices. In oil shale the goal of the Government's research program 
is to strengthen the technology base and remove potential technical 
and environmental constraints which could limit the future expan- 
sion of the industry. In coal liquefaction, the objective of the Fed- 
eral R and D program is to increase the competitiveness of liquids 
from coal by establishing an adequate technology base in both 
direct and indirect liquefaction, the latter including efforts in coal 
gasification. We see the emphasis of our future Federal coal lique- 
faction research and development programs as follows: develop- 
ment of new process concepts, critical component development, 
health and environmental studies, engineering analyses and ad- 
vanced research activities. 


24203 Corrosion of components in the hydrogasification 
of lignite. pp 2-6 of Materials and components in fossil 
cisely applications. Washington, DC; t. of Energy 


The results of corrosion tests of samples of Alloy 800H and 
Alloy 600 and two heat resistant austenitic steels submerged in the 
fluidized bed of the gasifier showed after 2000 hr of exposure a 
thin, nonprotective oxide scale and carburization up to a depth of 
39 x 10-*in. (1 mm). In the steam reformer atmosphere, only oxida- 
tion phenomena were detected. The conditions in the gasification 
plant, the composition of the atmosphere, and the behavior of other 
alloys in various lists are also discussed. 


Selection of refractories for the Memphis industri- 
al fuel gas demonstration plant. pp 6-7 of Materials and = 
| eg in fossil energy app attene. Washington, DC; 

pt. of Energy (1982). 

The success of the U-GAS design depends heavily on the 
performance of the refractory layer in contact with the process 
stream, and much importance was attached to selection of the best 
possible choice for this lining. Consideration was given to the per- 
formance of candidate materials in the expected conditions of 
chemical and mechanical (erosive) attack and to their mechanical 
properties. Chemical attack of refractories in high-temperature, 
low- and medium-Btu, nonslagging coal gasification environments 
appears to be manifested mainly by: CO disintegration, silica loss, 
alkali attack through chemical reaction of the alumina and silica 
contents of the refractory with alkalis in the environment, and 
phosphate bond degradation in reducing or steam atmospheres. In- 
dications are that intermediate-alumina castables have better erosion 
resistance than a chrome castable. Hydrothermal treatments which 
increase strength have been found to increase erosion resistance. 
Mechanical and Physical Properties desired in the refractory lining 
are (1) compressive strength to support its own weight and to resist 
erosion; (2) reasonable resistance to cracking; (3) low thermal ex- 
pansion; and (4) low thermal conductivity. In general, the medium- 
alumina refractories have lower thermal expansion coefficients and 
lower thermal conductivities than the high-aluminas and are lower 
in cost. The material initially chosen for the dense hot faces of the 
refractory lining, on the basis of satisfactory performance in the U- 
gas Pilot Plant, was a calcium aluminate-bonded high-alumina cas- 
table, Harbison-Walker Castolast G. On the basis of the above con- 
siderations, however, a better choice would seem to be a calcium 
aluminate-bonded castable refractory with intermediate alumina 
content. 


24205 Service trial of a silicon carbide valve stem in a 
let-down valve. Materials and Components in Fossil Energy 
Applications; No. 35, 1-4(1 Dec 1981). 
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Lifes testing of a coal liquefaction let-down valve made with 
reaction-bonded silicon carbide parts are reported. The tests were 
encouraging but not entirely satisfactory. Wear and erosion were 
less than with other materials. Upon disassembly the silicon carbide 
valve stem was found to be fractured. It was assumed it was broken 
during disassembly. (LTN) 


24206 Method and apparatus for gasifying with a fluid- 
ized bed gasifier having integrated pretreating facilities. Rice, 
L.F. (to U S Of America Energy ent Of). US 
Patent 4,300,914. 17 Nov 1981. Filed date 20 Mar 1980. vp. 

An integral gasifier including a pretreater section and a gasi- 
fier section separated by a distribution grid is defined by a single 
vessel. The pretreater section pretreats coal or other carbon-con- 
taining material to be gasified to prevent caking and agglomeration 
of the coal in the gasifier. The level of the coal bed of the pre- 
treater section and thus the holding or residence time in said bed is 
selectively regulated by the amount of pretreated coal which is 
lifted up a lift pipe into the gasifier section. Thus, the holding time 
in the pretreater section can be varied according to the amount of 
pretreat necessary for the particular coal to be gasified. 


24207 Two stage liquefaction of coal. Neuworth, M.B. 
(to U S Of America Energy ent Of). US Patent 
4,298,451. 3 Nov 1981. Filed date 25 Feb 1980. vp. 

A two stage coal liquefaction process and apparatus are dis- 
closed comprising hydrogen donor solvent extracting, solvent 
deashing, and catalytic hydrocracking. Preferrably, the catalytic 
hydrocracking is performed in an ebullating bed hydrocracker. 


24208 Alcohols as hydrogen-donor solvents for treatment 
of coal. Blessing, J.E.; Ross, D.S. (to U S Of America 
Energy ent Of). US Patent 4,298,450. 3 Nov 1981. 
Filed date 5 Dec 1977. vp. 

A method for the hydroconversion of coal by solvent treat- 
ment at elevated temperatures and pressure wherein an alcohol 
having an alpha -hydrogen atom, particularly a secondary alcohol 
such as isopropanol, is utilized as a hydrogen donor solvent. In a 
particular embodiment, a base capable of providing a catalytically 
effective amount of the corresponding alcoholate anion under the 
solvent treatment conditions is added to catalyze the alcohol-coal 
reaction. 


24209 Iron content of pyrrhotites produced in continuous 
liquefaction units. Pollack, S.S.; Spitler, C.A. (Pittsbur, 
Energy Technology Center, PA). American Mineralogist; 
No. 11 and 12, 1258-1262(Nov 1981). 

The pyrrhotites formed during the liquefaction of coal in 
continuous reactors (which process 10 Ib/day and 400 lb/day of 
coal) have been studied by x-ray diffraction. No systematic relation- 
ship was observed between the atomic percentage of iron in the 
pyrrhotite and the quality of the coal liquid, as measured by viscos- 
ity, benzene solubles, or distillate yield. There is some indication 
that the total amount of iron in the coal may affect the distillate 
yield. Pyrrhotites produced under certain reactor conditions show 
highly asymmetric peaks, attributed to stacking disorder. No previ- 
ous studies have reported stacking disorder detectable by x-ray dif- 


24210 Solubility of hydrogen in 9-methylanthracene, di- 
benzofuran, > 2-ethylanthraquinone at high temperatures 

pressures. Nasir, P.; Kobayashi, R. (Rice Univ, Hous- 
ton, Tex, USA). aaa of Chemical and Engineering Data; 
26: No. 3, 321-323(Jul 1981). 

Solubility of hydrogen was measured in 9-methylanthracene 
and dibenzofuran at 100, 150, 200, and 250/degree/C and for pres- 
sures up to ca. 258 atm. For ethylanthraquinone (mp ca. 110/ 
degree/C), the solubility was measured at 125, 150, and 200/ 
degree/ C and up to ca. 250 atm. The solubility data were used to 
calculate Henry's constants of hydrogen in the three aromatic com- 
pounds. 4 refs. 


Potential advantages to water jet drilling for use in 
in-situ coal gasification processes. Summers, D.A.; Barker, 
C.R. (Univ of Mo, Rolla, USA). Journal of Energy Resources 
Technology; 103: No. 2, 147-152(Jun 1981). 
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Current methods of in-situ gasification require that inter-well 
connection be by means of either reverse combustion burning or by 
directional drilling. High-pressure water jet drills concentrate the 
energy of cutting in a small area and the total thrust required to 
advance this system is thus minimized. A test unit operating at a 
pressure of 70 MPa and a flow rate of 90 L/min has been used to 
demonstrate, in .a surface trial, the practicality of this concept for 
interconnecting two in-situ gasification wells located 20 m apart. 5 
refs. 


24212 Application of controlled temperature age oad 
tion to avoid coal agglomeration during gasification. A 

A.J.; Fein, H.L. (TRW, McLean, Va, USA). Al hE 
(American Institute of Chemical Engineers) Symposium Series; 
77: No. 208, 200-207(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

A simple engineering model has been developed that allows 
the onset of coal agglomeration to be predicted during coal gasifi- 
cation. More important, however, this model can be used to tailor 
process conditions to avoid coal agglomeration during coal gasifica- 
tion while still maintaining the high gasifier throughput rates 
needed for acceptable process economics. This study describes the 
use of the model to develop conceptual designs of devices for gasi- 
fying caking coals at high throughput rates without agglomeration 
as well as the modification of existing fixed-bed gasifiers to achieve 
dthese same objectives. Application of the model to commercial 
coal gasification indicates that the optimum temperature-time pro- 
file for coal carbonization consists of an intial rapid heating of the 
coal to a predetermined temperature followed by an isothermal 
period of predetermined duration. 6 refs. 


24213 Carbon 1980. Preprints. Griffiths, J.A.; Marsh, H. 
Bad Honnef, Germany; Deutsche Keramische Gesellschaft 
eV. (1980). 718p. (CONF-8006191—). 
Fachinformationszentrum Energie, Physik, Mathematick, 
Karlsruhe, Germany. 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The Third International Conference (CARBON ‘80) was 
held at Baden-Baden, F.R.G., June 30 to July 4, 1980. Selected pa- 
persave been entered individually into EDB and ERA. (LTN) 


24214 Disposable catalysts in the solvent refined coal 


process. Anderson, R.P. (Pittsburg and Midway Coal 
Mining Co., Merriam, KS). pp 1557-1561 of Fifteenth inter- 
society energy conversion engineering conference. New 
York, NY; American Institute of Aeronautics and Astronau- 
tics (1980). 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

Both the SRC I (solid fuel product) and SRC II (liquid fuel 
product) processes are classified as noncatalytic because they do 
not normally require addition of a catalyst. It has been demonstrat- 
ed, however, that mineral phases present in many coals do exhibit a 
catalytic effect in the SRC processes. Nonstoiciometric iron sulfides 
which are formed under coal liquefaction conditions appear to be 
the primary catalytic species. Some coals are particularly desirable 
feeds for the SRC processes because of the chemical characteristics 
of the organic phase and/or the concentration, composition, and 
particle size of the mineral constituents. Unfortunately, some coals 
could be attractive candidates for the SRC processes except that 
they lack the association with naturally occurring catalytic materi- 
als and therefore give poor liquefaction yields. Such coals could 
become attractive candidates for the SRC processes by the addition 
of low cost disposable catalysts. The addition of low cost iron com- 
pounds in expectation of improved yields and operability was inves- 
tigated in both the SRC I and SRC II processes. Pyrite was the 
most effective material investigated and finely divided pyrite (= 1 
micron) was more effective than coarsely ground (@ 74 micron) 
material. 
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24215 Fluid bed gasification of coal and heavy fuel oil for 
clean power generation. Johnes, G.L. . (Esso Petroleum 
Company Ltd., Abingdon, England). PP CBs 5.1-IB.5.9 of 
Fluidi combustion: systems and applications. London, 
England; Institute of Energy (1980). 
From International conference on fluidised combustion: sys- 
tems and Plubtieed bed pean London, UK (3 Nov 1980). 
asification of coal and heavy fuel oil has the 
potential for ote 4 a relatively clean gaseous fuel for combus- 
tion in natural gas fired furnaces. A large incentive for a such a 
process has developed in the United States where over 100 GWe of 
installed power generation capacity is natural gas fired. Pressures to 
conserve gaseous and liquid hydrocarbons have created an incen- 
tive to fuel these furnaces on coal. A process which has been devel- 
oped with United States Environmental Protection Agency funds 
has progressed from initial studies on the gasification and desulfuri- 
sation of heavy fuel oil, to gasification of lignite and hard coals. 
Pilot plant studies have provided information on solid fuel gasifica- 
tion on a 240 kg/h scale, and a larger scale unit is being commis- 
sioned in Texas. This unit is retrofitted to a 20 MWe natural gas 
fired power plant boiler. First operation of the unit was achieved in 
December 1979. Since 1970 the United States Environmental Pro- 
tection Agency (EPA) and its predecessors have been funding the 
development of the Chemically Active Fluid Bed (CAFB) process 
in which liquid or solid fuels are partially combusted in a fluidized 
bed of lime. The lime bed traps much of the fuel sulphur and most 
of the heavy metals such as vanadium, and the low Btu gas pro- 
duced is combusted without an intermediate cooling stage, thus al- 
lowing a high overall thermal efficiency, and a minimum of boiler 
derating. The demonstration plant has now been built and is retro- 
fitted to a 20 MWe natural gas fired boiler at San Benito, Texas. 


24216 Dissolving solid carbonaceous material. Martin, 
T.G.; Wise, W.S.D. (to Coal Industry Ltd.). British Patent 
1,287,570. 31 Aug 1972. Filed date 30 Dec 1968. 4p. 

A cyclic process was devleoped for extracting soluble or so- 
lubilized matter from coal or like carbonaceous materials with a re- 
active solvent at 360 to 425° to form a solution extract of coal 
along with recovery of the solvent, including the reacted solvent 
and (or) the solvent produced in the extraction, from the solution 
or extract of coal. The recovered solvent is used again as the reac- 
tive solvent to form further solution or extracts of coal. The im- 
provement is comprised of adding to the recovered solvent a cyclic 
activator, a compound having either at least 2 carbocyclic rings or 
a heterocyclic ring have N as the heteroatom and which is capable 
of dehydrogenation, such dehydrogenation giving rise to an aroma- 
tic ring rearrangement or compound having N in an aromatic ring, 
whereby the solubility or solubilizability of the solution or solubili- 
zable matter of the coal in the recovered solvent is enhanced. The 
cyclic activator is a cyclic nitrogeneous compound, e.g., 1,2,3,4-te- 
trahydroquinoline, indoline, indole, pyrrolidine, pyrazine, piperi- 
dine, perhydrophenanthrene and 9,10-dihydroanthracene. Examples 
using several of these activators were given (esp. 1,2,3,4-tetrahydro- 
quinoline). The weight ratio of cyclic activator is usually 3 to 5%. 
The weight ratio of solid carbonaceous material is usually 2:1 up to 
5:1 or higher. 


24217 Hydrogenation-solvent extraction of coal. Corey, 
R.S.; Gleim, W.K.T.; Riedl, F.J.; Sunagel, G.R. (to Univer- 
sal Oil Products Co.). German(FRG) Patent 2,040,764. 18 
Mar 1971. Priority date 18 Aug 1969, United States of 
America (USA), 33p. 

Coal was converted by H treatment into liquid products by 
using a double selective solvent system, whereby nonconverted 
coal and ash was separated without filtration. Thus, 100 g bitumi- 
nous Pittsburgh bed coal of 0.15 mm particle size was mixed with 
300 g Tetralin and milled 5 h to give a colloidal coal mixture with 
particles < 0.1 mm diam and 95% <2 p diameter coal particles. 
The colloidal mixture was heated at 430°, 140 kg/cm? H pressure, 
0.5 h contact time, and 113 std m*.0.159 m* H-coal ratio and Tetra- 
lin removed to give a liquid product of mol wt 503 and containing 
H 7.18, C 87.70, and solids (coal, ash etc.) 0.50%. The liquid prod- 
uct (1 part) was extracted, with 5 parts CsHs phase. The liquid coal 
product removed from the upper phase contained 7.75% H, had an 
average mol wt of 450 and was pracitally free (0.01%) from solids. 
The lower phase had an average mol wt of 1150 and contained 
practically all the solids present in the original extracted product. 
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24218 Utilization of solid heat carriers in coal gasifica- 
tion — energy. Adams, H.W. Aachen, Germany; 
Technische Hochschule (1971). 111p. (In German). 

Thesis (Ph. D.). 

The heat produced in a high-temperature reactor can be uti- 
lized in endothermal chemical processes (such as, e.g., the gasifica- 
tion of solid fossil fuels by means of water vapor). One of the main 
problems encountered in this process is the separation of the proc- 
ess heat from the helium cooling cycle and the transport of the sep- 
arated heat to the gasification reactor, for example, by means of 
solid heat carriers. The transfer and transport of the heat through 
moving beds in externally heated pipes was studied. As the efficien- 
cy of the gasification process is determined among others by the 
amount of heat obtained in this way, the quantities of heat that can 
be separated from a gas cycle in the temperature range up to 
1200°C were examined. The calculations were carried out for sand 
and coke as the heat-carrying medium. 


24219 Two-stage conversion of coal to liquid hydrocar- 
bons. Schulman, B.L. (to Esso Research and Engineering 
Co.). South African Patent 6,803,312. 22 Oct 1968. Priority 
date 29 May 1967, United States of America (USA), 16p. 

Solid H-deficient, hydrocarbonaceous material containing: oO 
is converted into liquid hydrocarbons. This takes place in a H- 
donor extraction zone with a H-donor solvent under conditions 
chosen to convert 50 to 85 wt % of the material into liquid prod- 
ucts and to remove 70 to 90 wt % of the O content. The unreacted 
solid material is treated in a catalytic hydrogenation zone with gas- 
eous molecular H and a hydrogenation catalyst to obtain an overall 
conversion of 95 to 99 wt % of the initial material into liquid prod- 
ucts and remove ~ all the remaining combined O. The H-donor 
solvent used is Tetralin, partially hydrogenated anthracene, or aro- 
matic liquid products b. 400 to 950°F. The solvent-hydrocarbona- 
ceous material weight ratio is preferably 1 to 2:1. The temperature 
range is 650 to 850°F, and the pressure is preferably 350 psig. The 
residence time is preferably 0.5 h. The catalytic hydrogenation is 
carried out by usig Co molybdate-on-AlsO; and its sulfided modifi- 
cations. The temperature is preferably 800°F. The pressure is pref- 
erably 2000 psig. The preferred time is 0.25 h with a H feed rate of 
2.5 to 7.5 x 10* ft*/ton of solid material, preferably 5.0 x 10* ft*/ton. 
The unreacted solid material is separated from at least a portion of 
the liquid products and H-donor solvent before hydrogenation. The 
liquid products from the 2 zones are combined and a portion of the 
combined stream hydrocracked with a Co molybdate catalyst under 
conditions already described. The hydrocarbonaceous material may 
be lignite, subbituminous coal, bituminous coal, and brown coal. 


24220 Reappearance of coal as a chemical raw material. 
Zawada, E. Przemysl Chemiczny; 46: No. 3, 117-120(1967). 

Contrary to the worldwide tendency characterized by in- 
creasing demand for petroleum and natural gas products on the one 
hand and steadily decreasing demand for coal on the other, in USA 
coal is reentering the scene as a source of gaseous and liquid prod- 
ucts with properties corresponding to those of natural gas and 
liquid motor fuels. The processes discussed were: (1) hydrogasifica- 
tion of coal by the IGT (Inst. of Gas Technology) process, (2) the 
gasification of brown coal by the process developed by Consolida- 
tion Coal Co., (3) the solvent extraction of coal (gasoline project) 
by the process developed by the Consolidation Coal Co., and (4) 
the lab-scale coal gasification processes developed by Kellogg Co. 
and by Bituminous Coal Research Co. The processes are of impor- 
tance to the USA as well as to other countries having rich coal de- 
posits and limited or no natural resources of mineral oil. 8 refer- 
ences. 


24221 Carbonization and gasification of carbonaceous 
solids. (to Lummus Co.). British Patent 1,017,527. 19 Jan 
1966. Filed date 10 Jul 1963. 6p. 

A process for carbonizing carbonaceous solids such as coal, 
coke, tar sands, and oil shale utilizes a recycle of part of the solids 
following partial combustion to provide heat for carbonization. The 
carbonaceous material is carbonized in a fluidized bed to distill off 
part of the volatiles. Then, the solids are partially burned with air 
in a fluidized primary gasifier, but with the C content of the solids 
maintained ot 3%. Wb. Pass af the gated tals © cnet to the euthadienr 
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to supply heat, and the remainder is sent to a secondary gasifier for 
reaction with steam to form water gas. By maintaining a minimum 
C content of 5% in the recirculating solids stream, decrepitation of 
the solids and formation of excess fines is avoided to permit smooth 
fluidization of the solids. 


0105 By-products 


REFER ALSO TO CITATION(S) 24264 


0106 Properties 


REFER ALSO TO CITATION(S) 24132, 24136, 24146, 24169, 24173, 24187, 
24188, 24240, 24262 


24222 yo henge es Chemistry and structure of 
= derived asphaltenes and preasphaltenes. Quarterly prog- 

ress report, October-December 1980, Yen, T.F. (University 
of Southern California, oe eles (USA)). 1980. Contract 
AC22-75ET 10626. + 31-19). NTIS, PC A02/MF 
A01. Order Number DE82002152. 

Six model compounds of low molecular weight polymers or 
oligomers of benzene, o-xylene, anthracene, naphthalene, pyrene, 
and diphenyl ether were synthesized to study the separate effects of 
ring number, aliphatic substitution and ether oxygen on pyrolysis 
yield and microstructure. The results of the experiments on the 
model compounds were not as expected and hard to explain. The 
polyphenyl and methyl-o-xylene formed fine and coarse mesophases 
respectively. Methyl naphthalene and methyl anthracene both 
formed fine isotropic mesophases. Methyl pyrene and methyl 
phenyl ether did not melt and formed disordered chars. The poly- 
phenyl, although pyridine insoluble, has no oxygen to suppress me- 
sophase growth. The methy-o-xylene is a template for mesophase 
formation. During pyrolysis, the methyl groups must react together 
to form the large, flat aromatic sheets. That the methyl naphthalene 
and methyl anthracene formed an isotropic structure is surprising. 
It was expected that these would form at least a coarse deformed 
mesophase like polyphenyl. The methyl pyrene contained some 
oxygen and was insoluble in pyridine so could already have been 
cross-linked in the precursor. Methyl phenyl ether also was pyr- 
idine insoluble and was possibly a cross-linked precursor as well. 


24223 (DOE/ET/10626—T3) Chemistry and structure of 
coal derived asphaltenes and Quarterly prog- 
ress report, January-March 1981. Yen, T.F. (University of 
Southern California, Los Angeles (USA)). 1981. Contract 
AC22-75ET 10626. 63p. (FE—2031-20). NTIS, PC A04/MF 
AOl. Order Number 82002 638 

Pyrolysis residues from Catalytic Incorporated and FM- 
COED asphaltenes were investigated by solvent fractionation to as- 
certain the reaction mechanism during pyrolysis. The residues were 
fractionated into oil and resin, asphaltene, preasphaltene and meso- 
phase fractions. Elemental analyses for each fraction were made for 
the Catalytic Incorporated fractions and for the FMC-COED frac- 
tions. When the FMC-COED asphaltene is pyrolyzed, it breaks 
apart to give a more stable three ring radical which probably con- 
denses to preasphaltene and two smaller molecules which react to 
form oil and resin and then break down to be evolved as gas. When 
all the oil and resin is depleted, the remaining preasphaltene mole- 
cules continue to form pyridine insoluble chars. When the Catalytic 
Incorporated asphaltene cracks apart, it forms two stable aromatic 
molecules which can condense to form preasphaltenes. The general 
conclusions of this study are: a precursor that can nucleate and 
grow and coalesce to mesophase is a highly aromatic, condensed 
material with a few aliphatic or hydroxyl functional groups; the 
key to mesophase growth appears to be the formation of a preas- 
phaltene intermediate that can condense to form the pre-order and 
be incorporated into the mesophase so that the mesophase can con- 
tinue to grow and remain fluid to a higher temperature. 


24224 bre bene Ba Chemistry and ao nap of 
coal derived asphaltenes and preasphaltenes. Quarterly 

ress report, April-June 1981. Yen, T.F. (University of South- 
ern California, Los Angeles (USA)). 1981. Contract AC22- 
75ET 10626. 1lp. (FE—2031-21). NTIS, PC A02/MF AO1. 
Order Number DE82002342. 
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The purpose was to increase the pyrolysis yield by oxidation 
of a good precursor such as Catalytic Incorporated asphaltene 
wthaes cndinian eanaietn ota ox, Gaal Galen 
tructure. Asphaltene was oxidized to two higher levels of oxygen 
content by: (1) heating in air at 100°C for two days which in- 
creased the oxygen content from 4.5% to 5.83% by weight; (2) oxi- 
dizing over chromy]! chloride to replace aromatic methyl groups by 
aldehyde groups which increased the oxygen content to 9.62% by 
weight. Increasing the oxygen content to 5.83% increased the pyro- 
lysis yield and also did not affect the microstructure but an increase 
to 9.62% which gave higher yields, completely destroyed the gra- 
phitizability of the precursor. (ATT) 


24225 (DOE/ET/10626—TS5) Chemistry and structure of 
coal derived and en prog- 
ress report, July-September 1981. Yen, T.F. (University of 
Southern California, Los Angeles USA). 1981. Contract 
AC22-75ET 10626. 25p. Sete 22). NTIS, PC A02/MF 
A01l. Order Number 8200254 
Coal liquids from Catalytic Diced and FMC-COED 
were separated into oil and resin (pentane soluble), asphaltene (pen- 
tane insoluble but benzene soluble) and preasphaltene (benzene in- 
soluble) fractions using Soxhlet extraction. The fractions were ana- 
lyzed using elemental analyses and the Brown-Ladner method. 
These fractions were pyrolyzed at atmospheric nitrogen pressure at 
standard conditions to 500°C. The oxygen content and structural 
of the precursors were compared for solvent fractions 
of the coal liquids to determine the effects on microstructure and 
yield is the pyrolysis residues. Pyrolysis yield was found to increase 
with increased aromaticity and oxygen content. The more aromatic 
molecules have fewer aliphatic chains to crack off and distill away 
as gas. The oxygen increases the yield by cross-linking the pyroly- 
sis products and reducing the gas yield. The microstructure is de- 
termined primarily by the oxygen content of the precursor. When 
aromaticity is the same in two precursors, the mesophase growth is 
suppressed in the material with more oxygen. 


24226 (LA—9106-C, PP 29-38) Low-level radiation in 


coals utilized and ashes at New York State electric 
utilities. Hornibrook, C. (New York State Energy Research 
and Development Authority, Albany, NY). Dec 1981. 
NTIS, PC A04/MF AO1. Order Number DE82007880. 

From Workshop on radioactivity associated with coal use; 
Santa Fe, NM, USA (15 Sep 1981). 

Eight coal-fired power plants in New York State were sam- 
pled for coal, fly ash and bottom ash. Samples were analyzed for 
uranium 238, uranium 235, uranium 234, thorium 232, thorium 230, 
radium 226, lead 210, polonium 210, radon 222. The leachate of six 
fly ash samples was analyzed for all of the above except radon 222. 
Some data on fly ash analysis are included. (DMC) 


24227 (UCD—472-126, pp 91-97) oe components 
of stack collected, size fractionated coal fly ash. Hansen, 
L.D.; Silberman, D.; Fisher, G.L. 1980. NTIS, PC A14/MF 
AOl. Order Number DE82003956. 

In Annual fiscal year 1980. 

Qualitative identification of the crystalline phases in samples 
of coal fly ash collected from the stack breeching and the ESP 
hopper of a large coal burning power plant shows mullite 
(3AkOs.2SiO2), quartz (SiOz), and what appears to be a solid solu- 
tion of magnetite and y-Fe2Os; to be present in all samples. Quanti- 
tative determination of each crystalline phase shows the concentra- 
tion to decrease with decreasing particle size. The concentrations of 
Si, Al, Be, Mg, Na, K, Ca, Ti, V, Cr, Mn, Cd, Ni, Cu and Zn were 

in the magnetic fraction of the ash. The enrichment 
factor for these elements appears to depend largely on ionic radius 
and is independent of chemical association in the coal minerals. A 
model for formation of the magnetic iron oxide phase is proposed 
in which this phase is precipitated from molten iron silicates. 


24228 (UCD—472-126, pp 98-100) Chemical speciation 
of elements in stack-co! le-size coal fly ash. 
Hansen, L.D.; Silberman, D.; Fisher, G.L. 1980. NTIS, PC 
A14/MF AO1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 
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Coal fly ash particles consist of a glassy aluminosilicate core 
which is coated with a thin layer of sulfate, phosphate and fluoride 
salts. It is proposed that the surface layer is formed by reaction of 
SOs, PsOio, and HF with basic metal oxides on the surface of the 
ash particle as it cools in the flue line of a power plant. 


101-105) TCDD quantitation 
. Kimble, B.J.; Gross, M.L. 
Order Number 


24229 (UCD—472-126, p 
in stack-collected coal fly 
1980. NTIS, PC A1l4/MF_ AOI. 
DE82003956. 

In Annual report, fiscal year 1980. 

Gas chromatography/high resolution mass spectrometry has 
been used to quantitate tetrachlorodibenzo-p-dioxin in fly ash col- 
lected from the stack of a typical commercial coal-fired power 
plant. Less than 2.4 parts per trillion by weight was found, indicat- 
ing that this type of fossil-fueled power plant is not a large source 
of this compound in environmental samples; this conclusion is in 
contrast to the conclusions presented in a recent industrial report. 


24230 Solvent-refined coal, its merits and market poten- 
tial. Jimeson, R.M.; Grout, J.M. Transactions of the Society 
% _ Engineers of AIME; 250: No. 3, 194-198(Sep 


Solvent-refined coal is the product of a process which dis- 
solves raw coal in a solvent, separates the ash from the coal by fil- 
tration, and reconstitutes the coal from the solvent. The reconstitut- 
ed coal is free of water, low in sulfur, very low in ash, and suffi- 
ciently low in melting point that it can be handled as a fluid if de- 
sired. In its solid state it is brittle and readily grindable into a fine 
powder. Its heat content is elevated over that of coal to a uniform 
value of 16,000 Btu/Ib, regardless of the original coal from which it 
was processed. 8 references. 


24231 Structural and sorption characteristics of humic 
acids and humates. Tretinnik, V.Yu.; Parkhomenko, V.V.; 
Novotorov, A.S.; Ocehearnko, F.D.; Piontkovskaya, M. A. 
(Inst. _— Neorganicheskoj Khimiik Kier, Ukrainian 


SSR). Ukrainskii Khimicheskii Zhurnal (Russian Edition); 35: 
No. 7, 713-719(1969). (In Russian). 

Samples of humic acid isolated from oxidized brown coal 
were placed in solutions of Na*, K*, Ca**, Mg**, Fe**, and Al* 
salts until the pH was 3.2. The samples were then washed and 
dried. The percent replacement of H* was 22.0, 22.0, 32.0, 32.0, 
63.0 and 47.0 for each ion, respectively. The adsorption of H2O 
vapor by these samples was determined, and the area of the mono- 
layer was calculated using the Brunauer-Emmett-Teller relation. 
Except for the Mg humate, whose area was that of the original 
humic acid (337 to 340 cm*/g), the areas ranged from 228 to 256 
cm?/g. The amount of H2O present at saturation decreased in the 
order Mg**, Ca*, Na*, Al**, K*, and Fe** to H*. The pore size 
distribution of all samples was very similar. 


24232 Pro 
45: No. 469, 235-245(1966). (In Japanese). 

A bibliography of studies on coal classified according to sub- 
ject matter, coal types, nomenclature, coalification, extraction, 
physical properties, adsorption, microstructure, chemical structure, 
chemical properties, reactions, analysis, thermal decomposition, gas- 
sing, and application of coal chemistry is presented. 392 references. 


perties of coal. Honda, H. Nenryo Kyokai-shi; 


0108 Waste Management 
REFER ALSO TO CITATION(S) 24270, 26044, 26045 


24233 (DOE/OR/03054—4-Vol.1, pp 109-117) Charac- 
wastewater and moni its treatment. DiLeo, A.J. 
Oct 1981. NTIS, PC Ai4/MF AOl. Order Number 
DE82011171. 
In SRC-1 quarterly technical report, April-June 1981. 
International Coal Refining Co. and APCI have initiated 
studies to identify likely contaminants in wastewater from the SRC- 
1 Demonstration Plant and to monitor the effectiveness of proposed 
methods for treating these contaminants. This analysis presents the 
first conclusive identification of three- to five-ring polynuclear aro- 
matic hydrocarbons (PAHs) in the wastewater sample from the 
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Lummus pilot plant coker. Results showed the presence of many 
light PAHs, including naphthalene, C:- to Cs-alkylnaphthalenes, 
and phenanthrene. Among the four- to five-ring PAHs found were 
fluoranthene, pyrene, chrysene, and benzopyrenes. In addition, 
sulfur species, including cyclic Ss, S;, and Ss, were identified. Al- 
though some nitrogen-containing organics were found, no organic 
sulfur species were identified. Preliminary results indicate that the 
chloroform extraction solvent used in gas chromatography/mass 
spectroscopy (GC/MS) reacts with wastewater constituents to pro- 
duce artifacts. Toluene extraction is shown to be free of artifacts 
and yields the same separation as chloroform extraction. Results of 
preliminary ion chromatography assays of the chloride, fluoride, 
ammonium, sodium, and potassium ion levels in some of the 
wastewaters are presented. Successful operation of a single bioreac- 
tor has begun. This is the first step in the 11-month biological treat- 
ment study. 


24234 (LBL—11990, pp 3.34-3.38) Processing of conden- 
sate waters from coal conversion. King, C.J.; Mohr, D.; Hill, 
J.; Mackenzie, P.; MacGlashan, J. Jul 1981. NTIS, PC Al6/ 
MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual rt FY 1980. 

The purpose of this project is to develop solely physicoche- 
mical processing methods that will enable recycle of the process 
condensate waters as cooling-tower make-up. Our work to date has 
focused on four different areas - analysis of individual constituents 
of typical condensate waters, extraction with novel solvents which 
will allow more complete chemical oxygen demand (COD) remov- 
al, interpretation of rates of stripping NHs, CO2, and H2S from 
samples of real condensate waters, and innovative combinations of 
extractions and stripping which can substantially decrease the 
energy consumption required for removal and recovery of ammo- 
nia. In work through FY 1980, we have explored the Lewis bases 
tributyl phosphate, trioctyl phosphine oxide (TOPO), Alamine 336 
(tertiary amine), Adogen 283 (secondary amine), and dimethylani- 
line as possible selective extractants for COs, without particularly 
encouraging results. We are exploring neodecanoic acid, ethylhex- 
anoic acid, and di-2-ethylhexyl phosphoric acid (D2EHPA) as se- 
lective extractants for ammonia, and have found very encouraging 
results for D2EHPA. These results have so far been difficult to 
quantify, however, because of complications due to a washable acid 
impurity in the D2EHPA, which we are now removing before use 
of D2EHPA. This impurity would not be a complication in a prac- 
tical process. We have also experienced a phase-settling problem 
with D2EHPA, and we are taking steps to understand and over- 
come this. 


24235 (PB—82-104654) Surface chemical technology for 

improved wetting of coal dust. Open file report, 13 September 

1979-13 September 1980, Feldstein, N. (Surface Technology, 

ty ec, NJ (USA)). Feb 1981. 50p. NTIS, PC A03/ 
AOl. 

The wetting of coal dust by aqueous solutions of surface 
active agents (surfactants) has been studies. Thirty ~oals and typical 
surfactants were selected from typical classes of anionic, nonionic, 
and cationics in aqueous solutions was eliminated because of the in- 
herent negative Zeta potential charge of the representative coals. 
The wetting of the coals was examined by column flow, contact 
angle, and settling rate measurements. Results indicated that both 
anionic and nonionic surfactants are to be considered viable for use; 
low critical micelle concentration values are also preferred for the 
surfactants. Study of native waters showed substantial variation in 
properties, i.e., pH, calcium ion concentration, and conductance. 
PH variations were also noted to affect the effectiveness of selected 
surfactants. Combinations of nonionic and anionic surfactants have, 
in certain instances, produced synergistic enhancement in the coal 
wetting superior to the effectiveness of each surfactant alone. 


24236 (PB—82-106998) Hydrogen sulfide generation by 
reaction of natural gas, sulfur, and steam. Report of investiga- 
tions/1981. Crane, S.R.; Crocker, L.; Nissen, W.I. (Dia- 
mond Ordnance Fuze Labs., Washington, DC (USA)). Jul 
1981. 61p. NTIS, PC A04/MF AO1. 

One Bureau of Mines goal is to minimize the undesirable en- 
vironmental impacts associated with industrial plants emitting waste 
gases containing SO2. To help meet this goal, a regenerable flue gas 
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for the citrate process. The laboratory investigations, in which an 
H2S generator was integrated with other citrate process operations, 
provided a basis for design and operation of the pilot plant. The 
objective of the pilot plant was primarily to provide H2S for the 
citrate process pilot plant at the Bunker Hill Co. lead smelter in 
Kellogg, Idaho. 


24237 (pe nageey Evaluation of the limestone dual 
alkali prototype system at plant Scholz: final report. Report 
for September 1978-March 1981. Valencia, J.A.; Feirson, 
J.F. Jr; Ramans, G.J. (Thyssen-CEA Environmental S$ 
tems, Inc., New York (USA)). Aug 1981. 113p. NTIS, 
A06/MF AOl. 

The report gives results of a 2-month test (February/March 
1981) of the limestone dual alkali process at an existing 20 MW pro- 
totype facility at Gulf Power Company's Scholz Steam Plant. The 
project was intended to evaluate the technical feasibility of the 
process at a prototype scale and to develop sufficient technical in- 
formation leading to the implementation of the process at a full 
commercial scale. Due to budgetary limitations, the test was re- 
duced from 6 to 2 months. Although the technology appears to be 
technically feasible, further testing is necessary before a conclusive 
evaluation is made; some refinement of the process is still needed. 
Excellent SO2 removal efficiencies (over 95%) were achieved; 
limestone utilizations were also high, over 97%. The solids proper- 
ties ranged from excellent to poor. The generation of poor solids 
was the most significant process problem. The solids content in the 
filter cake ranged from 35 to 45% (below the anticipated 55%). 
The soda ash consumption of 0.29 moles of Na2C03/mole of SO2 
removed far exceeded the design consumption of 0.04 moles. Much 
of this consumption was due to leaks and other liquor losses in the 
system. 


24238 (PB—82-110701) Performance evaluation of an in- 
dustrial spray dryer for SO. control. Final report, March 
1980-June 1981. Kezerle, J.A.; Mulligan ae W.; Dayton, D.; 
Perry, P.J. (TRW Environmental Div., Re- 
search Triangle Park, NC (USA)). Aug 1981. 1. 3574p. NTIS, 
PC Al2/MF AO1. 

The report gives results of a test to evaluate the SO2 remov- 
al performance of the lime-spray-dryer/fabric-filter system treating 
flue gas from the stoker-coal-fired boiler at Celanese’s Amcelle 
plant in Cumberland, MD, in August/September 1980. Continuous 
monitors were used to collect data according to EPA procedures 
for compliance testing. Data were collected for 23 days with the 
boiler operating at about half load. In addition to evaluating SO2 
removal by dry flue gas desulfurization, operating experience with 
the boiler and spray-dryer/baghouse system was obtained for 5 
months, ending September 30, 1980. Data were reduced to express 
SO2 removal on a mass per unit energy input basis as prescribed by 
EPA. Test results showed the mean SO2 removal efficiency to be 
70% (standard deviation of + or - 9%) when the sulfur content of 
the bituminous coal averaged 2%. This efficiency generally was 60- 
80%, except during system upsets. During the last week of testing, 
daily SO2 removal averaged about 80%. System availability was 
73% over the 25 days of testing and 96% over the last week. 
Report appendices provide data and computer averages for SO2 re- 
moval and the computer program used for data reduction. 


24239 Thiocyanate bio-oxidation kinetics. Neufeld, R.D.; 
Mattson, L.; Lubon, P. (Univ of Pittsburgh, PA). Journal of 
the Environmental Engineering Division, ASCE (American So- 
ciety of Civil Engineers); 107: No. 5, 1035-1049(Oct 1981). 
Thiocyanates have been found in most coal conversion and 
coke plant effluents. Data were developed for the biological degra- 
dation rate kinetics of thiocyanate removal, and material balance in- 
formation was developed for the fate of sulfur and nitrogen result- 
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ing from such bio-decomposition of aqueous thiocyanates. Based on 
both batch and continuous culture experiments utilizing an “activat- 
ed sludge” type of system with strictly thiocyanate degrading organ- 
isms, the specific utilization rate for SCN degradation was found to 
follow a substrate inhibition biokinetic relationship. 21 refs. 


Oxidation state of arsenic in coal ash leachate. 
ll R.R. (Oak Ridge Natl Lab, a USA). Environ- 
mD Science and Technology; 15: No. 9, 1062-1066(Sep 
1981). 

The distribution of dissolved inorganic arsenic between tri- 
valent and pentavalent oxidation states was measured in fresh ash 
sluice water, in the pore water from the saturate zone of an ash de- 
posit, and in ash pond surface water effluent. The influence of 
leaching time and pH on the distribution of arsenic between oxida- 
tion states in laboratory leachates was also investigated. 28 refs. 


24241 Size dependence of the and chemical prop- 
erties of coal fly ash. Fisher, G.L. (Univ. of California, 
Davis); Natusch, D.F.S. pp 489-541 of Analytical methods 
for coal and coal products. Karr, C. Jr. (ed.). New York, 
NY; Academic Press, Inc. (1979). 

In this chapter, the size dependence of physical and chemical 
properties of coal fly ash is reviewed. Because the size dependence 
of many of the chemical properties results from surface-associated 
chemical phenomena, a detailed description of surface analysis is 
provided. An understanding of the bioenvironmental significance of 
ambient fly ash requires a detailed understanding of its chemical re- 
activity and biological interactions with fly ash surfaces. 102 refer- 
ences. 
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REFER ALSO TO CITATION(S) 24145, 24151, 24159, 24161, 24162, 24163, 
24166, 24174, 24240, 24263, 26020, 26058, 26061, 26068, 26204 


24242 (CONF-811217—1) Overview - using peat for 
constrain 


energy: potential environmental ts. Reed, R.M.; 
Voorhees, L.D.; Mulholland, P.J. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 37p. 
NTIS, PC A03/MF AO1. Order Number DE82005201. 

From 2. conference on peat as an alternative; Arlington, 
VA, USA (1 Dec 1981). 

Serious consideration is being given to using peat as an 
energy resource in Minnesota, North Carolina, Florida, and some 
New England States. Potential environmental constraints for using 
peat as an energy resource are associated with disruption of impor- 
tant regional wetland ecosystems. Mining peatlands may significant- 
ly modify ground and surface water hydrology, degrade water 
quality in downstream receiving systems, contribute to the deterio- 
ration of local air quality, disrupt or eliminate plant and animal 
populations having requirements and limited distribu- 
tions, and destroy unique wetland ecosystems representing impor- 
tant scientific and educational resources. Careful selection of peat- 
lands to be developed and application of appropriate mitigation and 
monitoring programs will be necessary to offset these impacts. Data 
on emissions and effluents from commercial operations of peat 
energy facilities are not presently available. Environmental impacts 
from such facilities, therefore, are not well understood but should 
be similar to those associated with the use of other fossil fuel 
sources. Pollution control technologies and mitigation measures 
that have been or are being developed for coal combustion and ga- 
sification should be transferable with some modifications for peat 
technologies. Development of peat resources for energy can prob- 
ably be accomplished in an environmentally acceptable manner, but 
detailed environmental planning at a regional scale will be required. 


24243 apts epee pion 5. ects. Fil 83-94) Coal truck- 
ing emissions and im irley, J.A. Oct 1981. 
NTIS, PC Ai4/MF AOl. Order Num Number DE82011171. 

In SRC-1 quarterly technical report, April-June 1981. 

Ap has been made to transpori via trucks a portion 
of the coal for the SRC-1 Demonstration Plant. Environmentally, 
this supply method is less desirable than bringing in coal by train, 
because truck movement within the plant stirs up dust which con- 
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tributes significantly to the total particulate emissions from the 
plant. Consequently, this study quantifies the amount of particulate 
emissions due to trucks traveling coal transport roads in the plant, 
in order to determine the impact of these emissions outside plant 
boundaries. Only emissions due to road dust were quantified; be- 
cause the trucks will be covered, we assumed that no coal dust will 
be lost to the atmosphere. The particulate impact due to transport- 
ing 3000 tons per day (tpd) of coal via trucks into the SRC-1 plant 
should fall well below the prevention of significant deterioration 
(PSD) increment of 37 yg/m*, if the entrance road is relocated 200 
m east of the western plant boundary. Other than impact from this 
entrance road, the maximum impact outside plant boundaries pre- 
dicted by the simulation is 14 »g/m*. Moreover, when this quantity 
is added to the 8-g/m* particulate impact from other plant sources 
the total impact still remains below the PSD increment. The impact 
from coal trucks traveling on plant roads was estimated for coal 
transport without dust controls. If dust control methods are applied 
to plant roads these impacts could be reduced by at least 50%. 


Field, 
Final report 1977-79. Hodder, D.T.; Jewell, R.C. (Geoscien- 
tific Systems and Consulting, Playa Del Ray, CA (USA)). 
Aug 1979. 444p. NTIS, PC A19/MF AOl1. 

As a multidisciplinary integration of field and archival data, 
to evaluate coal strip mining reclaimability in the Emery, Utah coal 
field, the initial effort consisted of collecting baseline data. These 
data covered the geology, overburden, hydrology, climate and 
vegetation of the area. 


24245 (PB—82-103581) Environmental and economic as- 
pects of indirect coal liquefaction processes: a report empha- 
— the relationship between product mix and efficiency. 

Hoffman, L. (Hoffman-Holt, Inc., Silver Spring, MD 
(USA)). Sep 1981. 40p. NTIS, PC A03/MF AO1. 

This report covers environmental and economic aspects of 
three indirect liquefaction processes. Specifically, the following are 
addressed: U.S. coal resources; the Lurgi/Methanol, Lurgi/Metha- 
nol/Mobil M, and the Lurgi/Fischer-Tropsch indirect coal lique- 
faction processes; and environmental and economic aspects associat- 
ed with the considered processes. Even though our coal resources 
are considered very large, the life expectancy of currently defined 
reserves would be quite limited if we were to derive an appreciable 
part of our fossil-fuel-derived energy from coal. The conservation 
of coal resources would be affected by conversion efficiencies, 
which vary with process and product mix. For the processes con- 
sidered, for similar liquid-to-gas ratio values (product mix), the 
coal-to-methanol is the most efficient while the Fischer-Tropsch is 
the least efficient. For these processes, the cost per Btu of product 
at reasonable equivalent liquid/gas ratios is greatest for Fischer- 
Tropsch and the least for the coal-to-methanol process. 


(PB—82-105172) A land use analysis of existing 
and potential coal surface mining areas in the Ohio River 
Basin energy study region. Willard, D.E.; Ewert, M.A; 
Hogan, M.E.; Martin, J.D. (Ohio River Basin Energy 
Study, are IL (USA)). Apr 1981. 136p. NTIS, PC 
A07/MF A 

This ce was prepared as part of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. It re- 
ports on the land use changes resulting from the surface mining of 
coal in the Ohio River Basin, which depend on the distribution of 
the coal, the economic attractiveness of the coal demand, rigor and 
effectiveness of regulatory mechanisms, and the resilience of the ex- 
isting ecosystems. The three levels of coal demand assumed are 
taken from ORBES scenarios. The study analyzes existing industrial 
and governmental data on distribution, availability, and extraction 
of strippable coal. The history of reclamation enforcement and 
compliance is examined, and several potential land use results of the 
Federal Surface Mining Control and Reclamation Act of 1977 are 
analyzed. All of these factors are compared to existing patterns of 
topography, agriculture, and forestry. 
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24247 (PB—82-105560) Oil slick 

Final report. Osamor, C.A.; Ahlert, R.C. 

Univ., New Brunswick, NJ (USA). 

Biochemical Engineering). Sep 1981. 23 p. NTIS, PC Al1/ 
MF AOl1. 

This study investigates the and dissolution behav- 
ior of small oil slicks formed from spills of 12 oils. The increases in 
area covered by the oils during spreading experiments were deter- 
mined using photographic techniques. Spreading equations were de- 
rived and used to correlate experimental data. Derivation of the 
equations parallels Fay’s development. The rate of dissolution of 
the oils in tap water at 25C were investigated by equilibrating oils 
with water in open static tests. Limits of solubilities have been es- 
tablished for the oils from results of long-term equilibration in 
closed vessels. Six oils were also equilibrated with salt water. A 
segmented mathematical model has been derived and used to corre- 
late experimental data. The model describes two processes that 
occur during equilibration: soluble and volatile components of oil 
leach into solution initially, and later evaporate from solution. Fi- 
nally, a detailed description of the mass transfer process occurring 
during chemical dispersion of oil spills has been made. The primary 
mechanisms have been quantified by analogy to homogeneous and 
heterogeneous catalysis and detergency. To evaluate the effective- 
ness of five commercial dispersants, a large-scale laboratory system 
has been designed. Parameters investigated include oil and disper- 
sant types, oil-to-dispersant ratios, degree of agitation, and the 
effect of salt water. 


(PB—82-108119) Coal mine siting for the Ohio 
River Basin energy study. Blome, D.A. (Ohio River Basin 
Energy Study, Urbana, IL (USA)). Sep 1981. 180p. NTIS, 
PC A09/MF AOl1. 

This report was prepared as part of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. In part 
1, an overview of the ORBES-region coal industry is presented. 
(The region consists of all of Kentucky, most of West Virginia, and 
substantial portions of Illinois, Indiana, Ohio, and Pennsylvania.) 
Topics include coal production, mine types, reserves, selected coal 
properties, coal markets, employment, working conditions, wages, 
and quality of life. In part 2, the procedures for siting coal mines 
under the ORBES energy development scenarios are set forth. The 
coal mine siting analysis projects at the county level the number 
and type of new coal mines that would be opened in the ORBES 
region through the year 2000 under various scenario conditions and 
constraints. Among these conditions and constraints are the loca- 
tional siting pattern of additional power plants in each scenario, the 
total coal production specified for the year 2000 by the ORBES 
energy demand model, and the sources of high and low sulfur coal, 
by mine type, specified by the ORBES coal supply analysis. 


24249 (PNL—4100-Pt.2, 59-70) Ecological effects of 
coal conversion, Strand, J.A. Feb 1982. NTIS, PC A08/MF 
A011. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

The objectives of this research program are to (1) determine 
the fate of coal conversion product, process, and waste materials 
potentially released to the environment; (2) determine effects of 
these materials and their transformation products on aquatic and 
terrestrial systems; and (3) determine food chain transfer of poten- 
tially deleterious materials to man. The research necessarily focuses 
on water-soluble, persistent materials with greatest potential for 
mobility and incorporation into water, sediments, soils, and man’s 
food supplies. 


24250 (PNL—4100-Pt.2, pp 71) Coal liquefaction health 
and environmental effects document (HEED). Mellinger, P.J. 
Feb 1982. NTIS, PC A08/MF AOl. Order Number 
DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 
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The goal of health and environmental effects assessments is 
to provide a substantive basis for identifying environmental re- 
search and development needs and priorities contained in environ- 
mental development plans and for judgments regarding environ- 
mental readiness of developing technologies. The assessments pro- 
vide a basis for establishing safety guidance for DOE activities, for 
evaluating occupational health and safety regulations and overview 
of control technology, and assist in the justification and prioritiza- 
tion of control technology development. 
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REFER ALSO TO CITATION(S) 24134 


24251 (CONF-801249—, pp B.45-B.70) Relevance of 
coal geochemistry to coal utilization. Given, P.H. (Pennsyl- 
vania State Univ., University Park). Jan 1982. NTIS, PC 
A07/MF A0O1. Order Number DE82007074. 

From DOE workshop on basic research in organic geo- 
chemistry applied to national energy needs; St Petersburg, FL, 
USA (15 Dec 1980). 

With petroleum research, the role of organic geochemistry is 
chiefly in assisting exploration. At the present time, exploration for 
coal is not a matter of great concern (unless one wishes to explore 
for coals having specified characteristics). The importance of coal 
geochemistry at the present time is that it can lead to a more scien- 
tific classification of coals, and it can establish causal relationships 
between the diverse characteristics of coals and their behavior in 
utilization. If we understood the geochemistry of coals, we could 
extrapolate existing data to new coals and make predictions. The 
question of whether soluble biological markers are of value as a 
geochemical tool is also discussed. Findings suggest that all present 
classification systems are inadequate, and that both the science and 
technology of coal urgently need a new classification that inevita- 
bly must be based on geology and geochemistry. It is in distinguish- 
ing the geochemistry of various groups of coals that the analysis of 
soluble biological markers may be valuable. Differences in the dis- 
tribution of these molecules may be related to the character of en- 
vironments of deposition and so provide important clues to the per- 
sonalities of the insoluble matter in coals. (DMC) 


(PB—82-104381) The geologic character of some 
coal wants at the Westland Mine in southwestern Pennsylva- 
nia. Report of investigations/1981. Moebs, N.N. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center). 
Jul 1981. 31p. 1S, PC A03/MF AOI. 

The coal wants at the Westland Mine in southwestern Penn- 
sylvania consists chiefly of elongated, sandstone filled channels 
with slickensided basal contacts. Tentatively identified as washouts, 
these channels are about 1,000 feet long and 300 feet wide, are er- 
ratic in occurrence and trend, and are difficult to delineate from the 
customary core drilling pattern. Roof conditions are hazardous ad- 
jacent to the washout contact, but roof stability is generally unaf- 
fected greater than 30 feet away. 
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REFER ALSO TO CITATION(S) 24174, 25006 


24253 (NP—2901443) Mine demonstration of longwall 
dust control techniques. Phase I report. (Occidental Research 
Corp., Irvine, CA (USA)). Nov 1981. 30p. Occidental Re- 
search Corp., Irvine, CA 92713. Order Number 
DE82901443. 

In Phase I of the contract, the following work was complet- 
ed: a review of literature pertinent to water infusion and foam 
spray techniques for dust control on longwalls has been completed; 
inhouse experience with both techniques in Island Creek Coal 
Company has been surveyed; equipment and application techniques 
are selected. Two test sites have been identified: the second long- 
wall panel in VP No. 5 Mine in Deskins, Virginia, and the sixth 
panel in North Branch Mine in Bayard, West Virginia. Both mines 
are owned by Island Creek Coal Company. A test plan detailing 
equipment requirements and sequence of field test activities, includ- 
ing monitoring, was prepared. 


REFER ALSO TO CITATION(S) 24243, 24276, 24280 


24255 (CONF-811007—9) Comparison of several lift-line 
feeders. Knowlton, T.; Aquino, C. (Institute of Gas Tech- 
nology, Chicago, IL (USA)). 1981. 22p. Inst. of Gas Tech., 
3424 South State Street, Chicago, IL 60616. Order Number 
DE82902133. 

From 2. world congress of chemical engineering; Montreal, 
Canada (4 Oct 1981). 

In many chemical processes, pneumatic conveying transfer 
lines are used as dilute-phase reactors. Smooth, controlled feeding 
of solids into these reactors is essential for optimum operation. For 
example, if solids are fed into a conveying line nonuniformly in 
slugs, gas-solids contacting may be reduced and loss of reaction ef- 
ficiency may result. In this investigation, tests were conducted to 
determine how well several devices fed solids into a pneumatic 
conveying line. Seven nonmechanical valves and lift-line feeders 
were tested. These devices have the potential advantages of requir- 
ing no mechanical valves and/or expansion joints. Conclusions 
from this study are: (1) Lift-pots and nonmechanical valves both 
can satisfactorily feed pneumatic conveying lines. (2) The Lift-Pot I 
device was the simplest and best pneumatic conveying line feeder 
of all the lift pots tested. (3) The nonmechanical valves generally 
used less gas to feed solids into the lift line than the lift-pot devices. 
(4) The L-valve was the most aeration-efficient of all the feeders 
tested. 


24256 (CONF-8106204—) Seventy-seventh regular meet- 
ing of the Rocky Mountain Coal Mining Institute. (Rocky 
Mountain Coal Mining Inst., Denver, CO (USA)). 1981. 
127p. Rocky Mountain Coal Mining Inst., Vail, CO. Order 
Number DE82901168. 

From 77. regular meeting of the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (28 Jun 1981). 

The 77th regular meeting of the Rocky Mountain Coal 
Mining Institute was held June 28-July 1, 1981 at Lionshead Vil- 
lage, Vail, Colorado. Four papers dealing mainly with coal prepara- 
tion, transport and export have been entered individually into EDB 
and ERA. (LTN) 


24257 (CO.NF-8106204—, pp _ 26-32) Western coal 
export. Moore, C.R. (Getty Oil Co., Los Angeles, CA). 
1981. Rocky Mountain Coal Mining Inst., Vail, CO. Order 
Number DE82901168. 

From 77. regular meeting of the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (28 Jun 1981). 

USA exports of western coal from Lay Beach and Los An- 
geles totalled 1,052,000 tons in 1980 and 1,460,000 tons in 1981. The 
market, largely Japan, Taiwan and Korea, is concerned about the 
supply availability and cost of petroleum; nuclear power programs 
in these countries have been delayed; their strategy is to diversify 
supply sources; and there have been problems with other sources of 
coal (labor problems and inadequate port capacity in Australia, 
congestion of Eastern US ports, UMW strike and unrest in Poland). 
The projected Pacific rim area demand for coal is expected to in- 
crease from 15 million tons in 1980 to 48 million tons in 1985 and 
100 million tons in 1990. This demand will be mostly from steel, 





cement and other industries and from electric utilities. Increased ex- 
ports will require port and terminal development, railroad expan- 
sion, more leasing of Federal coal deposits and further mine and 
market development. The problems with export contracts are dis- 
cussed briefly, especially with respect to differences from domestic 
contracts. Recommendations re US West Coast port and terminal 
facilities are made. (LTN) 


24258 (CONF- — Re 33-45) Coal preparation in 
the energy system. (Dresser Industries, Inc., 
Greenville, SC). 1981. I Rocky Mountain Coal Mining Inst., 
Vail, CO. Order Number DE82901168. 

From 77. regular meeting of the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (28 Jun 1981). 

First the benefits to the various parties of cleaning coal are 
considered: resource conservation by cleaning below specification 
coal up to the required quality, lower transportation cost due to 
handling and transporting less coal of higher calorific value, feed- 
ing the quality of coal for which the boiler was designed and with 
minimum fluctuations in quality, less boiler maintenance due to the 
lower ash and sulfur content of the coal, better power plant avail- 
ability, less air pollution (or less pollution control required) and 
lower ash disposal costs. The economic values involved in the 
above factors are given when known. Secondly, coal preparation 
techniques are discussed: water washing with jigs, tables and/or cy- 
clone separators, heavy media separation, etc. A knowledge of the 
raw coal characteristics is necessary for good preparation plant 
design. Depending on the available raw coal and the coal quality 
requirements, and the economical coal preparation, the coal prepa- 
ration plant is designed. After, coal preparation is divided into five 
levels: the cheapest and less efficient where requirements can be 
met easily and more complex and efficient, but more costly, plants 
where the specifications are harder to meet. The selection of equip- 
ment and design of a preparation plant is no easy task. Control sys- 
tems are discussed briefly. (LTN) 


24259 Lignite pellets and methods of agglomerating or 

Baker, A.F.; Blaustein, E.W.; Deurbrouck, 
A.W.; Garvin, J.P.; Mckeever, R.E. (to U S Of America 
Energy EE Of). US Patent 4,302,209. 24 Nov 1981. 
Filed date 30 Jul 1979. vp. 

The specification discloses lignite pellets which are relatively 
hard, dust resistant, of generally uniform size and free from sponta- 
neous ignition and general degradation. Also disclosed are methods 
for making such pellets which involve crushing as mined lignite, 
mixing said lignite with a binder such as asphalt, forming the lignite 
binder mixture into pellets, and drying the pellets. 


24260 Ultrasonic properties of coal slurries and flow 
measurements by cross correlation. Raptis, A.C.; Sheen, S.H. 
(Argonne Natl Tab, Ill). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Sonics and Ultrasonics; 
SU-28: No. 4, 248-256(Jul 1981). 

The application of ultrasonic techniques to the measurement 
of coal concentration and flow velocity of coal slurries was investi- 
gated at the Hygas pilot plant. It was found that the sound attenu- 
ation in a coal slurry is linearly dependent on the coal concentra- 
tion up to 35 wt% and provides a direct measurement with an un- 
certainty of 5 percent of actual coal concentration. Flow distur- 
bances in the coal slurry, which are received by transducers spaced 
at 12.7-cm intervals, have frequency contents primarily in the range 
of 20-50 Hz. Based on the results of the feasibility test, an on-line 
ultrasonic mass flowmeter is proposed which would measure 1) the 
coal concentration based on the sound attenuation in the coal slurry 
and 2) the flow velocity for turbulent flow by means of an active 
cross correlation techniques. 14 refs. 


0140 Combustion 


REFER ALSO TO CITATION(S) 24168, 24255, 24815, 24816, 25681, 25682, 
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25683, 25684, 25686, 25687, 25688, 25689, 25690, 25691, 25692, 25693, 25695, 
ae 25698, 25699, 25701, 25702, 25703, 25705, 25706, 25707, 25708, 25709, 


24261 Oe pp 315-327) Heat and mass 
transfer in a burning coal seam. Massaquoi, J.G.M.; Ri 
J.B. (West Virginia Univ., Morgantown). 1981. NTIS, 
A99/MF A01 r Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA Gs Sep 1981). 

One of the main problems that arises in the modelling of 
UCC is accounting for the processes occurring in the seam sur- 
rounding the cavity. Most importantly, it is necessary to know how 
much heat is transferred into the seam, the fraction of coal moisture 
that reacts inside the seam, and the thickness of this reaction zone. 
A mathematical model has been developed which accounts for: (1) 
pyrolysis and char/gas reactions occurring in the dry coal zone, (2) 
vaporization of moisture, (3) molecular diffusion and Darcy flow 
through the dry coal zone, (4) transpiration cooling effect of the 
water vapor and pyrolysis gases, and (5) variation in physico- 
chemical properties of the gas. The results show that the heat trans- 
ferred into the seam is much higher than that predicted by the 
simple heat conduction equation. The predicted value for thick- 
nesses of both the dry coal zone and the semi-coking zone are com- 
pared with measured values. 


24262 (CONF-810923—, pp 392-401) Combustion prop- 
erties of Texas lignite. Tseng, H.P.; Wellborn, T.A.; Edgar, 
T.F. (Univ. of Texas, po. 31981. NTIS, PC A99 F 
A01. Order Number DE8200472 

From 7. underground ae conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

An automated thermogravimetric analyzer (TGA) for meas- 
uring solid-gas reaction rates has been developed. The TGA has 
been used to study the oxidation kinetics for a range of coal chars, 
including several Texas lignites. Reaction rates for kinetic control 
have been correlated using the conventional Arrhenius expression; 
lignite char exhibits a first order behavior with an activation energy 
of about 30 Kcal/mole. The burnoff rate can be correlated using a 
master curve for a range of coal ranks. The rate expression can also 
be extended to analyze combustion data from consolidated coal 
cores (obtained from a second gravimetric device). 


24263 (CONF-810923—, pp 529-542) Burnout control of 
fires in abandoned coal mines and waste banks by in-situ 
combustion. Chaiken, R.F.; Dalverny, L.E.; Irani, M.C.; 
Zlochower, I.A. (Bureau of Mines, Pittsburgh, PA). 1981. 
NTIS, PC A99/MF A01. Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

A novel approach to eliminating environmental and public 
safety hazards associated with fires in abandoned coal mines and 
waste banks involves the use of in-situ combustion technology de- 
veloped by the Federal Bureau of Mines to accelerate the burning 
of the wasted coals in place. This technology would be used under 
exhaust ventilation control conditions that would allow for total 
management of the hot gases produced. Combustion stoichiometries 
would be optimized to minimize unburnt combustibles and to maxi- 
mize the heat content of the gas products, which will be exhausted 
at one or more fan locations. When necessary, scrubber systems 
would be employed to remove air pollutants, such as sulfur dioxide; 
heat utilization systems (process heat, steam, and electricity) would 
also be employed to offset operational costs. Ultimately, complete 
burnout would solve the fire and acid water formation problems of 
the abandoned coal mine or waste bank. Pertinent technical data 
from the burning of tonnage quantities of coal and coal refuse 
under simulated in situ conditions are discussed in terms of burnout 
control. Based on these data a field trial of the concept is being pre- 
pared at an existing abandoned coal mine fire site (approximately 1 
1/2 acres in extent) located 6 miles from the Bureau's research 
facilities at Bruceton (Calamity Hollow Mine Fire Project). The 
field burnout ventilation system has been designed to handle ex- 
haust gas temperatures of approximately 1400°C (approximately 
2600°F) and thermal power output levels of approximately 5 
megawatts. In the present configuration, the heat will be wasted 
through the fan exhaust stack. 
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24264 Viscosity and spray formation studies of coal-oil 
mixtures. Carmi, S.; Ghassemzadeh, M.R. (Wayne State 
Univ, Detroit, MI). Fuel; 60: No. 6, 529-533(Jun 1981). 

Atomization characteristics of coal-oil mixtures are studied 
by an experimental apparatus consisting of an airblast atomizer fed 
from a flow control rig, which discharges through a spray channel 
into a storage tank. The fully developed spray is photographed at 
different axial locations using a 35 mm camera fitted with a micro- 
flash designed for high-speed photography. Results are presented 
covering the ranges of all operating parameters which characterize 
the spray formation. The potential effect of atomization on combus- 
tion efficiency is discussed. 6 refs. 


24265 Mechanisms of heat transfer between a surface and 
a gas-fluidized bed for combustor application. Saxena, S.C. 
(Univ of Ill, Chicago, USA). Progress in Energy and Com- 
bustion Science; 7: No. 2, 73-102(1981). 

Fluidized beds have the advantages of high heat transfer 
rates and intimate mixing of additives such as limestone or dolomite 
for sulfur dioxide absorption produced as a result of combustion of 
coal containing sulfur. However, design for optimum heat transfer 
remains uncertain and essentially empirical. The mechanisms of 
heat transfer are complicated because of the many variables in a 
commercial combustion operation such as particle size distribution, 
particle shape, particle and gas thermal properties, reactor geome- 
try and boiler tube design. An overview is given of the major 
mechanisms of the heat transfer that have been proposed. 77 refs. 


24266 Treatment of colliery tailings by fluidized bed 
combustion. Randell, A.A.; Cooke, M.J. (National Coal 
Board, Cheltenham, England). pp IIB.1.1-IIB.1.7 of Fluid- 
ized combustion: systems and applications. London, Eng- 
land; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The tailings, which is the underflow from froth flotation 
cells and contains only about 5% of very fine solids suspended in 
water, require further processing before disposal. Current methods 
of tailings treatment include filter pressing, thickening in deep 
cones and settlement in lagoons. Because these techniques rely on 
simply removing water, the properties of the remaining fine solids 
are not significantly altered. Therefore the stability of such dewa- 
tered products on a tip may not always be entirely satisfactory be- 
cause they retain the tendency to slime when contacted with water. 
Studies have identified an approach which involves heat treating 
tailings in a fluidized bed combustor. The basic feature of this 
method is that the combustible matter present in the tailings is 
burnt to generate heat which evaporates the water component and 
yields a dry ash product. The solid product has improved proper- 
ties compared with the tailings resulting from mineralogical 
changes and particle agglomeration which occur during heat treat- 
ment in the fluidized bed. In particular, the solids are coarser and 
no longer slime when contacted with water. Therefore, the addition 
of this ash to the rest of the washery discard should improve over- 
all compaction characteristics, thus making the total discard more 
suitable for tipping. Alternatively, the properties of the ash may 
enable it to be marketed. Another important feature is that heat can 
be recovered from the combustion gases to provide a useful energy 
source from what has previously been regarded as an undesirable 
waste product. This paper describes the basic features of the pro- 
posed process and the 1.5 m diameter fluidized bed combustor plant 
used in recent studies. Results of the experimental investigations are 
summarized with paricular reference to the optimisation of combus- 
tor performance. Relevant features of the design of a commerical 
scale plant are also considered. 


24267 Combustion of peat in a fluidized bed. Hampart- 


soumian, E.; Gibbs, B.M. (Univ. of Leeds, england). pp 
IIB.3.1-IIB.3.9 of Fluidized combustion: systems and appli- 
cations. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Experimental results on the atmospheric fluidized bed com- 
bustion of peat (sized 6 to 16 mm and <6mm) in a 0.3 m square 
sectioned combustor are presented. The range of operating condi- 
tions considered are: excess air levels - 20 % to 100%, bed tempera- 
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tures 650°C to 850°C, fluidizing velocities 1 m/s and 1.6 m/s, bed 
depth 0.25 m. Values of the combustion efficiency and the effect of 
fluidizing velocity and bed temperature are shown. The extent of 
combustion in the bed and freeboard, operating behaviour and re- 
sponse as well as NO and SO: emissions are reported. Comparison 
is also made using a high grade coal under similar operating condi- 
tions. The unique properties of milled peat when compared with a 
typical coal, namely very high volatile and fines content, low densi- 
ty and carbon content, and high reactivity have a strong influence 
on the combustion characteristics and operating behaviour ob- 
served. Of particular importance is the effect on elutriation losses, 
these being predominantly volatile rather than unburnt carbon, and 
the extent of freeboard combustion, which is substantially in- 
creased. 


24268 Control of particulate emissions from the pressur- 
ized fluidized bed combustion of coal. Hoke, R.C.; Ernst, M. 
PP III.2.1-I11.2.6 of Fluidized combustion: systems and ap- 
plications. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Studies were conducted in a continuous PFBC unit in which 
a number of particulate control systems were evaluated. Systems 
which would operate under the high temperature (850 to 950°C), 
high pressure (900 kPa) conditions ahrad of the PFBC gas turbine 
were studied. This included multi-stage cyclones and a ceramic 
fibre filter. Post-turbine devices were also studied, since the degree 
of particulate control needed to protect the turbine may not be suf- 
ficient to meet current US particulate emission standards. A mobile 
electrostatic precipitator (ESP) and a mobile bag house were tested 
under typical low temperature, low pressure conditions. 


24269 Combustion of coal in a mul pressurized 
fluidized bed. Judd, M.R.; Eleftheriades, C.M.; Dawson, 
M.F. (Univ. of Natal, Durban, South Africa). pp III.4.1- 
III.4.7 of Fluidized combustion: systems and applications. 
London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A multistaged pressurized fluid bed combustor is described. 
The unit, which has been run up to 1 MW(t) output, can be confi- 
gured into one, two or three stages to give, for example, either 
counter-current or concurrent combustion capabilities. Data for the 
two stage configuration show that the top stage is effective as a 
smut burn up cell. Other possibilities are discussed. The key feature 
of our concept is that the multistaged system is contained in a 
single pressure vessel. The results demonstrate that multistage com- 
bustion is a technically feasible operation and, more specifically, 
that the top stage of such a combustor is an effective device in 
burning up carbon rich smuts. We have shown that a top stage can 
easily be integrated into the same pressure vessel as a deep pressur- 
ized fluidized bed through the development of suitable interstaged 
distributors and downcomer system for inventory distribution con- 
trol. Combustion with a controlled temperature profile seems to be 
quite feasible as well and further work is proceeding in this area. 


24270 Fluidized combustion of fuels with different ash 
contents. Poersch, W.; Zabeschek, G. (Babcock-BSH, Kre- 
feld, Germany). pp IV.2.1-IV.2.12 of Fluidized combustion: 
systems and applications. London, England; Institute of 
Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The combustion of a number of different fuels was tested in 
a pilot plant. The essential objective of these tests was the finding 
of design data for sizing industrial plant. In this connection, the 
combustion efficiency of the furnace, the breakdown of the ashes 
produced into fly ash and bed ash, and the desulphurisation of the 
flue gas by means of additives were of particular interest. The 
paper also discusses the effects which modified test conditions will 
have in these results, and in conclusion gives some reflections on 
the combustion turnover in the fluidized bed and in the freeboard. 
The use of the fluidized bed combustor makes it possible to burn 
different fuels the same combustion unit provided that the sub- 
merged heat exchangers are adjusted accordingly. Desulphurization 
of the flue gas in the fluidized bed requires little technological 
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effort. The degree of desulphurization that can be achieved is de- 
pendent on the quantity of additives added. The combustion rate is 
greatly influenced by the fuel quality. The combustion efficiency is 
mainly determined by the residual carbon content in the discharged 
fly ash. 


24271 Fluidized coal combustion: the effect of coal type 
on carbon load and carbon elutriation. Beer, J.M. (Massachu- 
setts Inst. of Tech., Cambridge); Massimilla, L.; Sarofim, 
A.F. pp IV.5.1-IV.5.10 of Fluidized combustion: systems 
— London, England; Institute of Energy 


From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

An evaluation of the effects of coal type upon fluidized com- 
bust:vn performance was made to highlight the ways in which char 
particle reactivity, attrition, fragmentation and swelling influence 
carbon combustion efficiency. It is shown that attrition of the burn- 
ing char particles is in direct competition with combustion for the 
reduction of particle size, with the relative significance of attrition 
strongly affected by the reactivity of the char. The results of the 
experimental fluidized combustion studies show that the carbon 
load is a strong function of char reactivity and excess air, and that 
the losses due to attrition are, in turn, proportional to the carbon 
load and carbon residence time in the bed. Data obtained on the 
fragmentation and swelling of coal particles during thermal decom- 
position show that these processes tend to increase carbon combus- 
tion efficiency. They are, however, not well enough understood for 
inclusion of their effects in a mathematical model. From experimen- 
tal studies attrition coefficients were determined for a range of coal 
types and incorporated in a fluidized combustion model. This 
model was then used to provide information on the relationships 
between the coal feed particle size and carbon combustion efficien- 
cy by taking into account losses due to attrition, elutriation, and 
overflow from the bed. The computations show that, as the coal 
feed size is increased there is a decrease in combustible loss from 
the bed due to elutriation of particles which have reduced in size 
by combustion to an elutriable size range, but that there is an in- 
crease in combustible loss due to attrition and overflow. As a con- 
sequence, the carbon combustion efficiency goes through a maxi- 
mum as the coal particle size is varied. The optimum coal feed size 
is a function of the rate of attrition and carbon reactivity. 


24272 Recent developments in fluidized bed combustion 
technology for lignites and subbituminous coal in the USA. 
Goblirsch, G.M.; Talty, R.D. (United States Department of 
Energy, Grand Forks, North Dakota). pp IV.7.1-IV.7.9 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Atmospheric fluidized bed combustion (AFBC) is adaptable 
to a wide variety of fuels. The technical problems to be solved 
depend on such fuel characteristics as the sulphur and nitrogen con- 
tents, the amount, composition, and distribution of the inorganic 
constituents, and the properties of the ash residues. USA low-rank 
coal (lignite and subbituminous) represents a distinct set of prob- 
lems because of their unique mineral matter content and high vari- 
ability in ash content and composition. The following conclusions 
may be drawn for AFBC of low-rank coals from the USA's North- 
ern Great Plains: (1) inherent alkali in the coal ash and added lime- 
stone sorbent is approximately equally effective with respect to sul- 
phur retention, (2) bed temperature has a substantial effect on the 
retention of sulphur both by inherent alkali and added limestone. 
Optimum sulphur retention seems to occur between 1035 and 
1085°K, decreasing rapidly above 1150°K, (3) the NO/sub x/ emis- 
sions measured during AFBC of Beulah lignite are below the cur- 
rent NSPS of 260 ng NO:/J. In general, at exciess air levels below 
about 30%, low-rank coals can meet this standard in an AFBC, (4) 
agglomeration of bed material and consequent loss of fluidization 
quality can be a problem when burning a high-sodium lignite in a 
silica bed. There are several ways of improving the situation, in- 
cluding injection of calcium compounds and careful control of op- 
erating conditions, (5) heat transfer coefficients measured by CPC 
and GFETC vary from almost 400 to less than 200 W/mK. 
When burning a high-sodium lignite in a silica bed, the heat transfer 
to in-bed tubes decreases with time, apparently because of bed ma- 
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terial agglomeration, and (6) combustion efficiencies for lignite 
AFBC are generally high, in the range of 98 to 99+ percent when 
ash recycle is used. 


24273 Influence of fuel nitrogen and volatiles content on 
the NO emission from the fluidized combustion of solid fuels. 
Gibbs, B.M.; Hampartsoumian, E. (Univ. of Leeds, Eng- 
land). pp V.2.1-V.2.7 of Fluidized combustion: systems and 
applications. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

It is now recognized, on the basis of experimental evidence 
that the formation of NO in fluidized bed combustion is predomi- 
nantly by oxidation of the fuel bound nitrogen rather than by oxi- 
dation of atmospheric nitrogen (due to the low operating tempera- 
tures of fluidized combustors--700 to 900°C). The precise chemistry 
of the fuel nitrogen oxidation reactions is not understood due to dif- 
ficulties in identifying the fuel nitrogen compounds present in coal. 
In addition, thermal degradation tests on coals have indicated that 
nitrogen compounds in coal are released in two stages; by devolati- 
lization initially, and subsequently, with much more difficulty from 
the coal matrix. No fuel nitrogen is apparently retained in the coal 
ash. The influence of temperature, heating rate and most important 
the coal rank is unknown. The dependency of the NO emissions on 
the fuel nitrogen and volatiles content of the solid fuel has been 
studied. A total of 4 solid fuels was used with volatiles contents 
ranging from ~ 14% to over ~ 80% (daf) and fuel nitrogen con- 
tents from 1 to 2%. Experimental runs were carried out on a 0.3 m 
square combustor, operated at a fixed fluidized velocity of 1 m/s, a 
temperature range of 700°C to 875°C, and excess air levels from - 
20% to +120%. In addition the bed depth was varied from .25 m 
to .6 m. The influence and combined effects of fuel volatiles, fuel N 
content, bed depth and mode of feeding, on the NO emission or 
fuel N conversion have been established. In particular the effect of 
fuel volatiles on the fuel N conversion was found to be significant 
in a shallow bed (<0.3 m) irrespective of the feeding system used. 
Computations carried out using a mathematical model were com- 
patible with the experimental results. 


24274 Sulphur capture with limestones in fluidized bed 
combustion. Bonn, B.; Munzner, H. (Bergbau-Forschung 
GmbH, Essen, Germany). pp V.3.1-V.3.7 of Fluidized com- 
bustion: systems and applications. London, England; Insti- 
tute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The effectivity of limestones and dolomites originating from 
different geologic formations as sulphur capturing additives was 
studied in careful combustion experiments. Operating parameters 
and Ca/S ratio were kept constant and a standard high volatile bi- 
tuminous coal was used. Purity, pore structure, grain size and me- 
chanical strength were identified as important material parameters 
controlling the effectivity of the sorbent. However, theoretical pre- 
dictions of the effectivity of a sorbent cannot yet be derived from 
these parameters although a qualitative understanding of their oper- 
ating mechanism could be developed. 


24275 Simplified model for no formation from fuel-nitro- 
gen in fluidized bed combustion. Gibbs, B.M. (Univ. of 
Leeds, England); Beer, J.M.; Pereira, F.J. pp V.4.1-V.4.12 
of Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A model is derived to predict the NO emission from a fluid- 
ized bed combustor burning either oil or coal in which the NO is 
essentially generated from fuel bound nitrogen. The model is based 
on (1) the general two-phase theory of fluidization and (2) a two- 
step consecutive gas phase reaction scheme leading to the forma- 
tion and destruction of NO in the bed. Materials balances for the 
various reacting species are written for both the bubble and particu- 
late phases, and it is assumed that chemical reaction takes place in 
both phases. Numerical solution of these species balances permit the 
NO emissions and concentration profiles to be predicted for several 
input conditions depending on the nature of the fuel combusted 
(ie., light or heavy oil, coal or petroleum coke). The model re- 
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quires that the fuel N content, the chemical species present in the 
fuel N and the initial mode of release of the fuel N into the com- 
bustor are known. Experimental data obtained from a fluidized coal 
combustor compared favourably with those predicted by the model 
assuming NH as the fuel N source and one third of the fuel N re- 
leased as volatiles at the basal plane of the combustor. In particular: 
the magnitude and temperature dependence of the measured and 
NO emissions were comparable, the conversion of the 
fuel N was found to increase with increasing excess air, and the 
particulate NO concentration was found to be significantly 
higher than that of the bubble phase. It was established that the 
i NO emission is particularly sensitive to the mode of fuel 
N release into the combustor; the conversion of fuel N is dependent 
on the initial N content of the fuel, the chemical species present as 
fuel N, and on the excess air; the NO emission decreases with in- 
crease in the bubble size; and the NO emission increases with in- 
crease in the magnitude of the gas interchange coefficient. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 24156, 24159, 24183, 24257, 24994 


24276 (CONF-8106204—, pp 54-59) Design engineering 
contract for coal preparation plant with the People’s Republic 
of China. Antonson, E.C. (Roberts and Schaefer Co., Chica- 
, IL). 1981. Rocky Mountain Coal Mining Inst., Vail, CO. 

Order Number DE82901168. 

From 77. meeting of the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (28 Jun ssn). 

Currently ranked as the world’s thi largest producer of 
coal with an annual production of 635 million tons per year (1979). 
Estimated reserves of 600 billion tons: 70% bituminous, 17% an- 
thracite, 13% subbituminous and lignite. Approximately 18% of the 
coal is being washed. They recognize the need and desirability to 
substantially increase this amount. Virtually all the production is 
used domestically. In the near future China should not be a major 
factor in the world market because of the lack of adequate inland 
transportation and deep water ports. Once these problems are 
solved look for them to use this tremendous natural resource to ac- 
quire the foreign exchange they so greatly need. The price which 
Roberts and Schaefer received for their successful pursuit of a 
Design Engineering Contract was a 940 MTPH Coal Preparation 
Facility which consists of Batac Jigs for 50 mm x 0 raw coal, heavy 
medium cyclones to rewash the 37 mm x 1/2 mm float product and 
two-stage froth flotation for the 1/2 mm x 0 fraction. The plant 
produces three products: Number | - clean coal, which is a higher 
ash and suitable for use as a lower quality met, coal or premium 
steam coal, and a middlings which is a high ash utility fuel. The 
facility also includes raw coal and clean coal silos, a thermal dryer, 
and flood loading clean coal loadout. A magnetite grinding circuit 
is also included in the design. The coal processed through the plant 
comes via a skip operation from an underground mine 300 M deep. 
The coal seam averages 9.5 M thick and will be mined with long- 
wall equipment in three layers. 


report. (Data 

saaean. MA (USA)). 17 Mar 1980. Con- 
eiect yh 78E106 60. 103p. NTIS, PC A06/MF AOI. 
Order Number DE82005314. 

The development of a methodology for assessing the region- 
al and industrial impacts of changing energy prices was undertaken. 
Implementation of that methodology, on a case study basis, was 
performed for an analysis of the effects of the federal coal conver- 


is presented in Chapter 2. In 

in Chapter 6 an ap legislation is presented and discussed. Finaly, 
an approach to analyzing the legislation is presented. 

includes a discussion of the overall needs of the meth- 
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24278 (PB—82-103615) A baseline assessment of coal in- 
dustry structure in the Ohio River Basin energy study region. 
Walls, D.S.; Billi D.B.; Payne, M.P.; Childers, J.F. Jr. 
(Ohio River Basin Energy Study, Urbana, IL (USA)). Apr 
1981. 581p. NTIS, PC A25/MF AO1. 

This analysis is in support of the Ohio River Basin Energy 
Study (ORBES), a multidisciplinary policy research program sup- 
ported by the Environmental Protection Agency. Detailed informa- 
tion is provided on coal production and employment by county, the 
consumption and distribution of coal, the ownership structure of 
the coal industry, coal land and mineral ownership, operator associ- 
ations and unions in the coal industry, and projections of coal de- 
velopment. The emphasis is on the six ORBES states (Illinois, Indi- 
ana, Kentucky, Ohio, Pennsylvania, and West Virginia), but infor- 
mation also is provided on the coal industry in the other eastern 
states and the western states when relevant. An appendix, provides 
detailed information by county in tabular form. 


24279 Market for gas from coal. Eckhart, M.T. (Booz, 
Allen and Hamilton Inc, Bethesda, Md, USA). Energy Engi- 
te, * 78: No. 4, 37-48(Jun-Jul 1981). 

The Department of Energy of the U.S. contracted with the 
firm of Booz, Allen and Hamilton to characterize and forecast the 
1985 industrial market for low- and medium-Btu gases from coal 
gasification. Five major conclusions were obtained: 1) A large, 
technically feasible market in industry exists for commercially avail- 
able equipment - exceeding 3 quadrillion Btu per year; 2) early 
adopters will be steel, chemical, and brick companies; 3) without 
Federal initiatives, industrial commitments to coal-derived fuels 
would increase moderately; 4) a lack of economic advantage and 
experience is the major barrier to market penetration; and 5) end- 
use industrial plants with highly cyclical energy demands are usual- 
ly poor candidates for using such fuels. 


0160 Health And Safety 


REFER ALSO TO CITA gf 24164, 24227, 24229, 24245, 24250, 24253, 
24941, 26477, 26484, 26488, 2 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 24277 


24280 (CONF-8106204—, pp 50-53) Rail transportation 
after the Staggers Act. Miller, G.J. (Dechert, Price and 
Rhoads, Attorneys, Denver, CO). 1981. Rocky Mountain 
Coal Mining Inst., Vail, CO. Order Number DE82901168. 

From 77. regular meeting of the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (28 Jun —_ 

The two principal innovations of the Staggers Rail Act of 
1980 are (i) the establishment of the concept of market dominance 
and acceptable variable cost percentages as a limitation on the rate 
regulatory authority of the Interstate Commerce Commission 
(ICC), and (2) the establishment of contract rates as a relief from all 
ICC rate regulation. The jurisdiction of the ICC to establish maxi- 
mum rates for the shipment of coal by rail is now limited to those 
circumstances where the railroads exercise market dominance. In 
determining whether to fight or make a deal, the issue of whether 
or not the carrier has market dominance is obviously a pivotal con- 
sideration. While the concept obviously has roots in the antitrust 
laws, the body of law is notorious for its vague standards (other 
than price-fixing) and, in any event, what is market dominance in 
the rail rate setting may well be governed by different consider- 
ations than those which have governed the decided cases under the 
anti-trust laws. If the carrier has market dominance, the questions 
of (1) whether it is free from ICC regulation and (2) what is a rea- 
sonable rate will depend on how the costs are assigned so as to de- 
termine what the revenue or cost recovery percentage really is. In 
this game the Railroad wants to make its costs appear as high as 
possible so as to keep the percentage low and thus avoid regulation 
or a finding that the rate is too high. The shipper wants to do the 
reverse so as to make the percentage appear to be high enough to 
give the ICC regulatory jurisdiction and to make the rate level un- 
reasonable. Long term contracts negotiated with the railroad are a 
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new possibility under the Staggers Act. One should employ an ex- 
perienced rate economist for such negotiation. (LTN) 


02 PETROLEUM 


24281 Plan for technological research and development 
related to the petroleum activities on the Norwegian continen- 
tal shelf. Main report 1981-85. Oslo, Norway; Norges Tek- 
nisk-Naturvitenskapelige Fo (10 May 1980). 


53p. 

The general national R and D requirements have been evalu- 
ated on the basis of the following three objectives derived from the 
overall national petroleum policy: 1. To develop an independent 
Norwegian technical expertise to ensure that the petroleum re- 
sources are exploited efficiently with maximum benefit to Norway. 
2. To ensure that the activity is conducted under acceptable stand- 
ards of safety, working conditions and environmental protection. 3. 
To strengthen the competitive ability of Norwegian industry on the 
Norwegian continental shelf and in general. The total national R 
and D requirements will, in addition, include the specific require- 
ments of the oil companies in connection with activities on the 
Norwegian continental shelf and the specific requirements of the 
Norwegian industry delivering hardware and services to the off- 
shore petroleum sector. Within this framework the following high 
priority research programmes are designated:- deepwater produc- 
tion platform (t0 500m), offshore storage and loading in deep water, 
sub sea systems, multiphase transport, reservoir studies and en- 
hanced oil recovery, materials and corrosion protection, environ- 
mental investigations north of 62° N, education and training. Fund- 
ing levels are indicated. 


24282 Plan for technological research and development 
related to the petroleum activities on the Norwegian continen- 
tal shelf 1981-85, Appendixes: 1. Technical challenges; 2. Re- 
search requirements; 3. High priority programmes. Oslo, 
Norway; Norges Teknisk-Naturvitenskapelige Forsknings- 
raad (10 May 1980). 166p. 

The first appendix defines the general status and future de- 
velopment of petroleum production on the Norwegian continental 
shelf, and the physical environment. The second defines the general 
research requirements while the third considers in detail the high 
priority research programmes, purpose, problem areas, organisation, 
cost ant duration. 


0201 Reserves 


REFER ALSO TO CITATION(S) 25001 


24283 Energy Information Administration survey of na- 
tional oi] and gas reserves. Boyd, E.R. (Dept. of Energy, 
Washington, DC). Interstate Oil Co t Commission Com- 
mittee Bulletin; 23: No. 1, 52-62(Jun 1 1981). 

A description is given of the reserves estimation program of 
the Energy Information Administration (EIA). EIA sends survey 
forms to the top 500 operators in the United States and to about 
750 small operators who account for significant amounts of produc- 
tion within selected states. An 8% random sample is taken of the 
remaining small operators. Data are presented which compare the 
findings of EIA with those of the American Petroleum Institute 
and the American Gas Association for 1977, 1978, and 1979. 21 fig- 
ures. (JMT) 


0202 Geology And Exploration 


REFER ALSO TO CITATION(S) 25994, 26557 


Carbon isotope geochemistry of Paleozoic oils 

a Big Horn Basin. Chung, H.M.; Brabd, S.W.; Grizzle, 

PL. ent of Energy, Bartlesville, OK (USA). Bar- 

tlesville Energy Technology Center). Geochimica et Cosmo- 
chimica Acta; 45: No. 10, 1803-1815(Oct 1981). 

Twenty crude oils from Paleozoic reservoirs in the Big Horn 

Basin, Wyoming were fractionated into light hydrocarbons, satu- 

rates, monoaromatics, diaromatics, polyaromatics-and-polars, and 
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asphaltenes. Amounts and of each fraction 
were found to be internally consistent with the degree of matura- 
tion of the oil, confirming the established single source origin for 
these oils. A variation of y three per mil in the carbon 
isotopic composition of the whole oil and individual fraction was 
explained as being caused by maturation. The isotope-type-curves 
for these oils, the variations in isotopic composition as a function of 
compound group-type, were not found to be as simple as common- 
ly believed. Other alteration processes, such as migration and deas- 
phalting, might have influenced the pattern of the isotope distribu- 
tions among fractions. The conservative nature of mass balance and 
subsequent isotope flows among various fractions of crude oil 
showed that the maturation of crude oil consists of consecutive 
processes leading from larger and more polar components into 
smaller and less polar components culminating in natural gas. 


0203 Drilling And Production 
REFER ALSO TO CITATION(S) 24202, 25578, 26556 


24285 (LBL—11990, pp 1.21-1.22) Enhanced oil recov 
ery. Sathaye, J.; Milukas, sv Jul 1981. NTIS, PC ‘A16/MF 
AO1. Order Number DE82005575. 

In Energy & Environment Division, annual rt FY 1980. 

environmental assessment of potential recovery by 

snuteny extenitinn enthateta Ue acide iets aaa an 
This is a multilaboratory effort involving Brookhaven National 
Laboratory (BNL), Pacific Northwest Laboratory (PNL), and 
LBL, supported by the Technology Assessment Division of the 
Office of Environment. There are four basic methods of tertiary or 
enhanced oil recovery (EOR). These methods are steam flooding, 
fire flooding, gas injection, and chemical injection. These methods 
work by either reducing the oil viscosity or altering its surface ten- 
sion, forces which tend to hold the oil in place. 


24286 New perspective on well vior of 
Schmidt, R.A.; 


deeply buried explosions and deflagrations. 
Boade, R.R.; Bass, R.C. (Sandia Natl Lab). Journal of Petro- 
leum Technology; 33: No. 7, 1305-1311(Jul 1981). 

Explosive charges sometimes are detonated in wellbores in 
efforts to stimulate production of gas or oil; often these efforts meet 
with little or no success. In this study the physical phenomena that 
control the dynamic responses of rock to deeply buried charges are 
discussed and reasons for the lack of success in some explosive 
stimulation operations are identified. The assessment of these physi- 
cal phenomena has provided a basis for defining alternative dynam- 
ic well stimulation techniques. 14 refs. 


24287 Permeability enhancement using explosive tech- 
niques. Adams, T.F.; Schmidt, S.C.; Carter, W.J. (Los 
Alamos Sci Lab, NM, USA). Journal of Energy Resources 
Technology; 103: No. 2, 110-118(Jun 1981). 

In-situ recovery methods for many of the hydrocarbon and 
mineral resources depend on the ability to create or enhance per- 
meability in the resource bed to allow uniform and predictable 
flow. To meet this need, a new branch of geomechanics devoted to 
computer prediction of explosive rock breakage and permeability 
enhancement was developed. 25 refs. 
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REFER ALSO TO CITATION(S) 24264, 25529 


24268 Economics of improving octane values of gasoline 
with alcohol additives. Jawetz, P. (Independent Consultant 
on Energy Policy, New York, NY). B? iaail 941-946 of Energy 
from biomass. Palz, W.; on 
London, England; Applied Science Publisher, Ltd. (1981 


From Energy from biomass; Brighton, UK (4 Nov 1980). 





Mixing one part ethanol or methanol with nine parts low 
octane gasoline, the so called gasohol or its methanol counterpart, 
results in an octane improvement of the mixture by over three 
octane numbers. If one were to achieve a similar octane improve- 
ment of the base gasoline via energy intensive processes in reform- 
ing or isomerizing of hydrocarbons, one had to use in the produc- 
tion of a gallon of the higher octane unleaded gasoline 6 to 10% 
more crude than in the production of the base low octane gasoline. 
A 6% saving on the full gallon of the mixture translates then to a 
60% saving for the one tenth gallon of ethanol which can achieve 
an equal octane value. The economical effectiveness of using fer- 
mentation ethanol is thus influenced by three factors: the first factor 
was dealing with the crude displaced at the refinery, the second 
factor deals with the inadequacy of using Btu measurements and 
the third factor is determined when comparing the miles per gallon 
yields of different fuels. These calculations are independent of any 
energy balance in the production of the alcohol. 
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REFER ALSO TO CITATION(S) 24996, 24997 


24289 (CONF-771290—1) Transition to uncontrolled 
crude oil prices. Conference paper No. 69. Montgomery, D. 
(National Bureau of Economic Research, Inc., Cambridge, 
MA (USA)). Oct 1980. 83p. National Bureau of Economic 
Research, 1050 Massachusetts Ave., Cambridge, MA 02138. 
Order Number DE82902261. 

From National Bureau of Economic Research's conference 
on public regulation; Arlington, VA, USA (Dec 1977). 

The purpose of this paper is to outline some initial steps 
toward the construction of an adequate dynamic analysis of oil 
price controls. A precise description of the goals and structure of 
current price controls is provided. These controls are characterized 
in a dynamic model that generates estimates of efficiency losses and 
wealth transfers. A simple dynamic model of oil production is also 
developed. The dynamic model leads to 2 conclusions: (1) in the 
short-term, continued controls are likely to lead to larger rates of 
domestic crude oil production than would exist if controls were re- 
moved; and (2) a multi-part pricing system that is neutral in its ef- 
fects on production decisions in a static context is not neutral in a 
dynamic model. (DMC) 


24290 Developments in the world oil market. Erickson, 
E.W. (North Carolina State Univ., Rayleigh). pp 9-16 of In- 
ternational energy studies. Pachauri, R.K. (ed). New York, 
NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

A model is described for interpreting developments in the 
world oil market. The complexity, composition and behavior of 
OPEC are considered. OPEC is described as being, nominally, a 
cartel. It is best analyzed as having a dominant firm price leader- 
ship situation in which Saudi Arabia is the dominant price leader. 
The dominant price leadership model describes the general behav- 
ior of OPEC countries’ market shares, the specific pattern of vari- 
ation in Saudi output and market share, and the Saudi pricing strat- 
egy. A common statement is that the OPEC cartel has weathered 
the recent world recession and therefore can be expected to be 
stable for the foreseeable future. A more accurate statement is that 
Saudi leadership has been tempered in both political and economic 
fires and found equal to the test. (DMC) 
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REFER ALSO TO CITATION(S) 26060, 26429, 26430, 26431, 26432, 26433, 
26434, 26437, 26438, 26439 


24291 (AD-A—103818/1) A climatological oil Sg plan- 
ning guide. number 2. Gulf of Maine/Georges Bank. Bishop, 
J.m.; Harrigan, D.; Mello, V. (Federal Emergency 

ment Agency, Washington, DC (USA)). Jun 1981. 18 
NTIS, PC A09/MF AOI. 

Oil spills are a major concern in both offshore oil production 
and oil transport at sea. For an effective oil spill contingency plan 
to be formulated, one needs relevant environmental data. The ob- 
jective of this study is to provide such information in a format that 
can be understood and used by decision makers in oil spill contin- 
gency planning and by scientific support personnel during actual 
spills. The concept that a report of this type should be available 
was initially developed during the grounding of the Argo Mer- 
chant. At that time it became apparent that there was no source of 
key climatological data available for pre-spill planning and post- 
spill mitigation purposes. This planning guide discusses the move- 
ment of oil at sea, presents relevant environmental data, and pre- 
dicts the possible impact of oil spills on the marine environment. 
The hope is to provide the necessary environmental information to 
help mitigate adverse effects in the event of a major oil spill. The 
guide can also be used for spills of other types such as hazardous 
pre yee since many of the governing environmental processes 

and impacted resources would be the same. This report is the 
a Oe ae Regional Response 
Areas. The first planning guide covered the New York Bight 
(Coastal Region II); this report is the Gulf of Marine/Georges 
Bank (Coastal Region I). 


24292 (CONF-800172—(Vol.1), pp 191-222) Surface and 
subsurface water quality implications of waste drilling fluid 

sump abandonment in permafrost regions. Hrudey, S.E. 
(Un. of Alberta, Edmonton). a NTIS, PC A99/MF 
A01. Order Number DE8200372 

From Research on once fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Accepted practice in waste drilling fluids management for 
land-based hydrocarbon exploration in the Canadian Arctic has 
been the construction of an excavated pit or sump to collect waste 
drilling fluids. Following completion of the well, sump fluids have 
generally been allowed to freeze followed by backfilling of the 
sump in winter. Flooding conditions in the MacKenzie Delta, frost- 
induced ground upheaval and difficult winter reclamation condi- 
tions combine to provide potential contact for abandoned sump 
fluids with surface waters and suprapermafrost groundwaters. A 
field study was conducted at five abandoned drilling sites in the 
MacKenzie Delta. Depth of thaw profiles were determined and sur- 
face and subsurface water samples were collected at each site. 
Analysis was performed for major expected sump fluid parameters 
as determined from mud logs. Regression analyses of measured 
sump fluid parameter concentrations against calculated concentra- 
tions from mud logs for ten open drilling sumps were used to calcu- 
late expected sump fluid concentrations for the abandoned sumps. 
Surface and subsurface water analyses were taken as proportions of 
the expected sump fluid concentration and correlated with distance 
from the sump. These analyses indicated that surface waters in the 
vicinity of abandoned sumps have clearly been polluted with sump 
fluid chemicals. However, no evidence of ongoing leaching of 
sump fluids was obtained. The study results indicate that pollution 
of surface and subsurface water by drilling sump abandonment is 
not severe and can likely be minimized by ensuring complete freez- 
ing of the sump prior to burial with a minimum of 1.5 m of over- 
burden. 


24293 (CONF- ante 1), au, 223-258) Water 
column characterization of drilling fi dispersion from an 


ile quiaainey wil en tear Tonk. tone J.P. (Shell 
Oil Co., Houston, TX); Meek, R.P. 1980. NTIS, PC A99/ 
MF AO1. Order Number DE82003729. 

From Research on environmental fate and effects of 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 
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A comprehensive drill muds and cuttings discharge monitor- 
ing program was conducted from a semi-submersible drilling plat- 
form, January to March 1977, on Tanner Bank, 161 kilometers west 
of Los Angeles, California. Currents measured continuously at 
three depths showed a predominate southeasterly flow averaging 21 
centimeters per second. Hydrographic control data were collected. 
Eight discharge plumes were studied: six resulting from mud dis- 
charges ranging from 10 to 754 barrels per hour; two resulting from 
cuttings discharges. Parameters measured were temperature, salin- 
ity, dissolved oxygen, pH, transmittance, total suspended solids, 
chromium, barium, and lead. Transmittance was the only hydro- 
graphic parameter si tly affected. Mud discharges were di- 
luted from 500 to 5800:1 within 3 meters of the discharge. An addi- 
tional 100:1 dilution had occurred within 100 meters. Levels of sus- 
pended solids and trace metals approached background concentra- 
tions within 200 meters. Plume dispersion was primarily horizontal. 


24204 (CONF-800172—(Vol.1), pp 259-284) Induced 
sedimentation, accumulation and transport resulting from ex- 
on 


(Ecomar, ta, CA); Ray, J.P. 1980. NTIS, PC 
A99/MF AOl. "Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Studies were performed to trace the setting, accumulation, 
and bottom transport of drilling discharges. Sediment traps collect- 
ed sediments which were quantified and chemically analyzed to es- 
tablish their relationship to the discharge of drilling fluids and cut- 
tings. Benthic grab samples were collected prior to, during, and 
after drilling operations to evaluate accumulation and transport of 
discharged materials. Both empirical and experimental estimates of 
transport were evaluated. Discharged solids and associated trace 
metals (barium, chromium, and lead) settled in measured concentra- 
tions within 150 meters of the discharge source. Grab samples 
showed measurable but insignificant accumulations of mud compo- 
nent trace metals. Comparisons of trap and grab data indicated that, 
in most cases, 70 to 90% of the measured settling materials were 
transported and dispersed beyond detection by the completion of 
drilling. From oceanographic data collected during the study, it 
was calculated using empirical models, that average water motions 
were sufficient to transport quantities of particulates greater than 
the average daily and total quantities of cuttings discharged during 


24295 (CONF-800172—(Vol.1), pp 285-308) Drilling 
fluid dispersion studies at the Lower Cook Inlet, Alaska, 
C.O.S.T. well. Houghton, J.P. (Dames & Moore, Anchor- 
om, AK); Britch, R.P.; Miller, R.C.; Runchal, A.K.; Falls, 
-P. 1980. NTIS, PC A99/MF AOl. Order Number 
DE82003729. 
From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 


1980) 

“ Field, laboratory, and modeling studies were conducted to 
evaluate physical and biological effects of drilling effluent dis- 
charges from an offshore test well in lower Cook Inlet, Alaska. The 
primary objectives of these studies were to evaluate the dispersion 
of drilling effluents in the receiving waters, and to determine the 
impact of the discharges on commercially and ecologically impor- 
tant Alaskan species and on benthic communities in the vicinity of 
the drilling vessel. This paper reports results of oceanographic stud- 
ies and measurements and modeling predictions of the fate of dis- 
charged fluids and cuttings in the environment. Modeling and in 
situ measurements indicated that the turbulent wake created by the 
semi-submersible drilling vessel in currents greater than 0.1 knot 
was sufficient to dilute discharges by a factor of 10,000:1 within a 
distance of 100 meters from the vessel. The maximum in situ con- 
centration of drilling mud occurred at the end of the well discharge 
and resulted in a calculated 8 mg/1 increase in suspended solids 
concentrations at a distance of 100 m from the drilling vessel. The 
rate of initial deposition of cuttings (> 0.85 mm) near the drilling 
vessel was measured at 1.25 g/hr/m*. Bottom sampling and under- 
water television monitoring confirmed that strong currents pro- 
duced extensive reworking of bottom sediments and prevented the 


accumulation of a visible cuttings pile. Trace metal analysis showed - 
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that some barite was carried to the sea floor along with the cut- 
tings. 


24296 (CONF-800172—(Vol.1), pp 309-350) Effects of 

fluids on benthic communities at the Cook 
Inlet C.O.S.T. well. Lees, D.C.; Ho ton JP. & 
Moore, Ancho AK). 1980. NTI » PC A99 AOl. 
Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Comprehensive field, laboratory and modeling studies were 
conducted to evaluate physical and biological effects of drilling ef- 
fluent discharges from an offshore test well in Lower Cook Inlet, 
Alaska. The primary objectives of these studies were to evaluate 
the dispersion of drilling effluents and cuttings in the receiving 
waters, and to determine the impact of the discharges on commer- 
cially and ecologically important Alaskan species and on local 
benthic communities. The benthic community in the vicinity of the 
drilling site was sampled before, during, and after the drilling oper- 
ation. The fauna was typical of that found on relatively shallow dy- 
namic sandy bottoms of northern subarctic regions and included 
several species common on sandy beaches in Lower Cook Inlet. 
Some changes in benthic communities were seen near the drilling 
vessel during the course of the study. However, no statistically sig- 
nificant differences could be attributed to the effects of drilling op- 
erations because of patchiness in faunal distributions, probably due 
to differences in successional stages between areas sampled. It ap- 
pears that rates of accumulation of drilling muds and cuttings on 
the bottom in a dynamic environment such as found at the well site 
are not great enough to measurably affect benthic populations. 


24297 (CONF-800172—(Vol. DD 382-418) Environ- 
mental study to assess the impact of in the 
Mid-Atlantic. I. Quantity and fate of discharges. Ayers, R.C. 
Jr. (Exxon Production Research Co., Houston, ; Sauer, 
T.C. Jr.; Meek, R.P.; Bowers, G. 1980. NTIS, PC A99/MF 
A01. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

This report covers one facet of an environmental monitoring 
study on an offshore exploratory well in the Mid-Atlantic; of which 
the overall objective was to determine the effect of drilling dis- 
charges on ambient water quality, bottom sediments, and the 
benthic community. The environment was monitored around the 
well site before the rig moved on location (Pre-Drilling Phase), 
while the rig was on location (Drilling Phase), and after the rig 
moved off location (Post-Drilling Phase). This paper discussed the 
quantity, composition and immediate fate of drilling mud and for- 
mation drill solids discharged during the drilling phase. The results 
of two bulk mud discharge dispersion tests are also discussed. The 
well was located approximately 156 km east of Atlantic City, New 
Jersey in an approximate water depth of 120 meters. The drilling 
phase of the program lasted from early January until mid-July 1979. 
During this time 752 metric tons of barite, 1409 metric tons of low 
gravity solids (bentonite plus natural formation drill solids) and 94 
metric tons of organic chemical (chrome lignosulfonate, lignite, and 
cellulose polymer) were discharged. Approximately 60 to 70% of 
these discharges were carried away from the rig in a south-south- 
westerly direction by the prevailing currents. The source of most 
trace metals in the discharges was the formation drill solids. Some 
mud additives contributed to chromium, zinc, and possibly lead 
concentrations in the discharges. In the dispersion study water qual- 
ity parameters (suspended solids, transmittance, dissolved oxygen, 
pH, temperature, and salinity) were measured during the two bulk 
mud discharge tests of 500 and 275 barrels per hour. Suspended 
solids and transmittance were the only two parameters affected by 
the discharges. In both tests suspended solids concentrations 
reached background levels before the plume had drifted 600 meters 
from the discharge sources. 





ae Environ- 
of drilling 


evaluate impacts 
ment. Robson, D.S. (Cornell Univ., Ithaca, NY); Menzie, 
C.A.; Mulligan, H.F. 1980. NTIS, PC A99/MF AO1. Order 
Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

A special experimental sampling design was developed to 
define the magnitude and spatial extent of any effects resulting from 
the discharge of drilling muds and cuttings from an exploratory 
well in the Mid-Atlantic on the biological, chemical, and physical 
characteristics of the benthic environment. A field sampling pro- 
gram based on this design was conducted before and after the drill- 
ing operations. The design utilized an oversampling approach 
which involved collecting 6 samples at each of 50 stations situated 
within a 2-mile radius of the well site. A critical aspect of the 
design was the placement of stations. Factors taken into account 
were: information from previous drilling-related studies, data on 
settling characteristics of materials, depth of water column, circula- 
tion patterns, and previous information on the benthic environment. 
Concentric hexagonal rings of stations were formed around the 
well site starting at a 2-mile radius and successively halving the dis- 
tance to the center. Data obtained during the Pre-Drilling Survey 
were used to examine the nature of variability in biological, chemi- 
cal, and physical characteristics of the area. This information was 
used to better refine the design of the Post-Drilling Survey. Several 
statistical tests were employed in the study including analysis of 
variance, t-tests, and multiple non-linear regression analyses. Multi- 
variant analyses (classification and ordination) were used to exam- 
ine spatial patterns in benthic community structure. Regression 
analysis provided the major framework for evaluating effects of 
drilling discharges on the benthic environment. 


(CONF-800172—(Vol.1), pp Rego Environ- 
mental monitoring study to assess the impact of drilling dis- 
charges in the Mid-Atlantic. III. Chemical and physical alter- 
ations in the benthic environment. Mariani, G.M. (EG & G, 
Waltham, MA); Sick, L.V.; Johnson, C.C. 1980. NTIS, PC 
A99/MF A0O1. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Two benthic surveys were conducted to monitor the possi- 
ble accumulation of trace metals resulting from the discharge of 
drilling muds and drill solids during exploratory drilling in the Mid- 
Atlantic Bight. The first survey took place prior to the arrival of 
the semi-submersible drilling rig SEMI-I, while the second survey 
took place two weeks after the termination of drilling activity. 
Sediment samples were analyzed for the trace metals - As, Ba, Cd, 
Cr, Cu, Hg, Ni, Pb, V, and Zn. Indigenous benthic taxa were ana- 
lyzed for trace metal content. Drilling discharges caused some lo- 
calized changes in the grain size distribution and clay mineralogy of 
the surface sediments as well as changes in the trace metal content 
of the sediments and benthic organisms, which were mainly con- 
tained within a two-mile radius of the well site. The clay fraction 
of the sediments increased within the immediate vicinity of the well 
site, extending out to approximately 800 meters. The mean percent- 
ages of illite, chlorite and kaolinite increased while that of mont- 
morillonite decreased. Increases in the concentrations of lead, 
barium, nickel, vanadium, and zinc in bottom sediments were de- 
tected during the Post-Drilling Survey. The likelihood that these 
increases resulted from the discharges along seems remote. In- 
creased concentrations of barium in the bottom sediments were de- 
tected within the southern hemisphere of the sampling grid. Brittle 
stars, molluscs, and polychaetes collected during the Post-Drilling 
Survey had significantly higher barium and mercury content than 
those collected during the Pre-Drilling Survey. Increased mercury 
content in the organisms was detected despite the fact that negligi- 
ble quantities of mercury were discharged and that mercury con- 
centrations in the sediment were below the detection limit of 0.05 
g/g. Chromium concentrations in polychaetes increased but were 
unchanged in the sediments, molluscs, or brittle stars. 
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24300 (CONF- Sag a 1), p 540) En 

mental monitoring study to 4M, By ‘ilting die. 
charges in the Mid-Atlantic. IV. The effects of ‘rilling Gis. 
charges on the benthic community. Menzie, C.A. (EG & G, 
Waltham, MA); Maurer, D.; Leathem, W.A. 1980. NTIS, 
PC A99/MF AO1. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Exploratory drilling at a well site in the shelf break region 
off Atlantic City, New Jersey, appears to have had several different 
effects on benthic invertebrates and demersal fish. A zone of visible 
drilling discharge accumulations (primarily natural subsurface clays) 
was observed in the immediate vicinity of the well site while ele- 
vated levels of clays were detected to 800 m southwest of the site. 
Fish (primarily hake, Urophycis spp.) and crabs (primarily Cancer 
borealis) increased substantially between Pre- and Post-Drilling 
Surveys in the immediate vicinity and to the south of the well site. 
High densities of sand stars were observed near the well site, appar- 
ently associated with accumulations of mussels (Mytilus edulis) that 
had fallen from the drilling rig and associated anchor chains. Sessile 
megabenthos (pennatulids) and macrobenthos were subjected to 
burial by drilled cuttings within the immediate vicinity of the well 
site. At the same time, there were also patches of high macro- 
benthic density around the well site. Reductions in abundance of 
macrobenthos beyond the immediate vicinity of the well site are at- 
tributed in part to increased predation by fish and crabs and in part 
to increased clay content of the sediments. Observations presented 
in this paper commenced within two weeks after the termination of 
drilling, and therefore provide information on the short-term effects 
of drilling activity. As bottom materials are reworked and resu- 
spended, and as new natural material is deposited, conditions are 
expected to gradually revert to those of the Pre-Drilling period. 
Additional surveys are planned to examine the benthic environment 
around the well site one year after drilling ceased. 


(CONF-800172—(Vol.1), pp 541-561) Petroleum 
hydrocarbons in sediment resulting from drilling discharges 
from a production platform in the North Sea. Grahl-Nielson, 
O.; Sundby, S.; Westrheim, K.; Wilhelmsen, S. (Inst. of 
Marine Research, Bergen, Norway). 1980. NTIS, PC A99/ 
MF AO1. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

The chemical impact on the environment of hydrocarbons 
associated with discharged cuttings from production drilling at the 
Statfjord A platform was investigated. The drilling was started in 
December 1978. Samples of the top layer of the seafloor sediments 
were collected in July 1978 and in July 1979. At the latter date 
three production wells, out of a total of 32, had been largely com- 
pleted, and drilling of the fourth well was in progress. An approxi- 
mate amount of 1250 m° drill cuttings, containing about 300 m°, or 
250 tons, of oil had until this time been discharged to the sea. The 
sediment samples were analyzed by gas chromatography for total 
amount of hydrocarbons and also for some selected aromatic hy- 
drocarbons, i.e. naphthalenes, phenanthrenes and dibenzothio- 
phenes. Hydrocarbons resulting from the discharges were detected 
over an area of 5 square kilometers. Although the hydrocarbons 
were spread very unevenly, the general pattern of distribution cor- 
responded largely with the directions of water transport. The de- 
tected amounts ranged from more than one thousand milligrams 
total hydrocarbons per kilo wet sediment (parts per million) in the 
vicinity of the platform down to less than 10 mg/kg. A change in 
the composition of the polluting oil was observed as the distance 
from the platform increased, the relative amounts of the lightest 
and most soluble components had decreased. This implies that phy- 
siochemical and probably also biological processes are effective in 
removal of the oil from the sediments. 


24302 (CONF-800172—(Vol.1), pp 562-587) Heavy 
metal contamination from petroleum production platforms in 
the central Gulf of Mexico. Tillery, J.B.; Thomas, R.E. 
(Southwest Research Inst., San Antonio, TX). 1980. NTIS, 
PC A99/MF A01. Order Number DE82003729. 





From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

’ Southwest Research Institute conducted a multidisciplinary 
study of the long-term fate and effects of petroleum production 
platforms in the central Gulf of Mexico (Louisiana OCS). This 
report covers the trace metal investigations of that study. The ob- 
jectives of the trace metal investigations of this program were (1) 
to determine the concentration of selected trace metals (Ba, Cd, Cr, 
Cu, Fe, Ni, Pb, Zn, V) in sediments and biotic samples, (2) to deter- 
mine if these metal concentrations can be related to petroleum pro- 
duction activities (past and present), (3) to determine if bioaccumu- 
lation of trace metals has occurred and can be detected in species 
that inhabit the area around petroleum production platforms, and 
(4) to determine which marine species could be used as indicators 
of metal pollution. 


24303 (CONF-800172—(Vol.1), p PP ailing 588-610) Cis 
model to predict the short term fate of drilling discharges in 
the marine environment. Brandsma, M.G. (Tetra Tech., Inc., 
Pasadena, CA); Davis, L.R.; Ayers, R.C. Jr.; Sauer, T.C. Jr. 
1980. NTIS, PC A99/MF AOl. Order Number 
DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

‘ A computer model to describe the fate of offshore drilling 
mud discharges has been developed. The model is an evolution of 
earlier models for dredged material discharges developed for the 
Environmental Protection Agency and the Army Corps of Engi- 
neers. Drill mud discharges are taken to originate as a jet from a 
submerged pipe at an arbitrary orientation. The behavior of materi- 
al after release is considered to be divided into three phases: con- 
vective descent of the jet of material; dynamic collapse, occurring 
when the descending plume either impacts the bottom or arrives at 
the level of neutral buoyancy at which descent is retarded and hori- 
zontal spreading dominates; and long-term passive diffusion, com- 
mencing when transport and spreading of the plume is determined 
more by ambient currents and turbulence than by any dynamic 
character of its own. The long-term diffusion portion of the model 
is a LaGrangian scheme. It is based upon the assumption that parti- 
cles leaving the plume and the plume itself at the end of the dy- 
namic collapse phase may be approximated by small, independent, 
Gaussian distributed clouds of material. Each cloud is independent- 
ly convected, diffused and settled according to local conditions. 
Material concentration at a certain point is the sum of the contribu- 
tions from each small cloud. Field dispersion studies have been con- 
ducted to determine actual mud plume behavior. Strong initial dilu- 
tion within the pipe has been observed at Froude numbers less than 
two. Coarse and fine material separate from each other very quick- 
ly under these conditions. Simple approximations to both of these 
phenomena have been incorporated into the model. Comparison of 
model results and field tests have shown that the model reproduces 
several features of mud plume behavior observed in the field. 


(CONF-800172—(Vol.1), pp 611-635) Effect of 


R.; Pimentel, R. A. 1980. NTIS, PC A99/MF AOl. Order 
Number DE82003729. 

From Research on environmental fate and effects of 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Long term effects of drilling mud exposure on the fouling 
community of a semi-submersible drilling platform were examined 
under actual discharge conditions. Species presence/absence data 
for macro-benthic algae and invertebrates were systematically col- 
lected from mud-free and mud-exposed locales on four horizontal 
support pontoons beneath the drilling platform. Multivariate analy- 
ses indicated that each of the four pontoons maintained a signifi- 
cantly different community structure. The two mud exposed pon- 
toons more closely resembled each other than those relatively unin- 
fluenced by mud. The pontoon directly beneath the mud discharge 
displayed the greatest community differences. Individual analysis of 
variance, of the 46 ies recorded, showed 17 having significant 
(F-probability < 0.05) variations among pontoons. Correspondence 
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analysis disclosed the two pontoons unaffected by mud displayed a 
continuity of community structure in marked contrast to the two 
mud-affected pontoons. Structural disruption in the latter two was 
linked to presence of mud particulates on the substrate. Mud sub- 
strate accounts for a greater community structural disruption than 
does light or exposure. Analyses further indicate that long term and 
exposure within 10 meters downcurrent from the point of discharge 
directly affects community composition due to sedimentation. 


24305 ete IF Sa 1), pp 636-669) Metal 
levels in sediment and benthos reslting from a drilling fluid 
discharge into the Beaufort Sea. Crippen, R.W. (Beak 
Consultants Limited, Mississa Ontario); Hodd, S.L.; 
Greene, G. 1980. NTIS, PC A99/MF A0O1. Order Number 
DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

> ants cy eeibaiadl ib aiilaiian al tenteanh inet int 
centrations in surficial sediment and benthic fauna resulting from 
drilling fluid disposal in the Beaufort Sea. The study area was Net- 
serk F-40, an artificial island constructed by Esso Resources Limit- 
ed from local borrow material for use as a drilling platform. Ap- 
proximately 7300 barrels of waste drilling mud products were dis- 
posed into the sea during the period of active drilling. During 
August 1977, Beak Consultants Limited collected sediment, zoo- 
benthos and water samples at 47 stations located along 11 transects 
radiating from the island. The concentrations of mercury, lead, 
zinc, cadmium, arsenic and chromium in the waste drilling fluid 
were 185, 35, 15, 9, 2.4 and 0.7 times the surficial sediment back- 
ground values, respectively. This suggested that mercury was the 
best tracer of the drilling muds in the sediments. Elevated levels of 
all six metals in the sediments were found at one or more stations in 
the vicinity of the discharge site, especially within 45 m. The mean 
background level of mercury in sediments was 0.07 yg g™* (dry 
weight). Mercury concentrations of 6.4 pg g™' were detected 
within 45 m of the discharge site, concentrations between 0.16 and 
1.0 pg g™* 90 to 150 m SW of the discharge site, and 0.09 to 0.10 
pg g-' along a NE transect on the opposite side of the island from 
the discharge site to a distance of 1800 m. Thirty-three infaunal spe- 
cies were identified in the vicinity of the island. Benthic density and 
biomass were depressed in the immediate vicinity of the island. No 
correlation was found between metal levels in the sediment and 
levels in infaunal organisms. The only suggestion of possible bioac- 
cumulation was noted for mercury and only at two stations near 
the discharge site. 


24306 soCeer SLD. ap 670-690) Physical as- 
ud cuttings 


pects of disposal of drilling m in shallow ice 
covered Arctic Seas. Miller, R.C. (Northern Technical Serv- 
ices, Anchorage, AK); Britch, R.P.; Shafer, R.V. 1980. 
NTIS, PC A99/MF A0Ol1. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

i models and qualitative descriptions have been 
developed to characterize flow, concentration and deposition asso- 
ciated with above ice and below ice discharge of drilling mud and 
cuttings in a shallow Arctic sea near Prudhoe Bay, Alaska. Bound- 
ary conditions affecting the dispersion of the effluent including 
wind, current, water, temperature, and salinity were monitored; sea 
ice properties were examined to determine presence and fate of nat- 
urally occurring sediments in the ice; and sea floor studies were 
conducted to assess bathymetric roughness scales and the deposi- 
tional character of the naturally occurring marine sediments. For 
the case of below ice discharge, at a Reynolds number of 7.5 x 105, 
a circular jet was formed which, after impinging on the sea floor, 
spread radially outward as a wall jet. Based upon continuity and 
momentum considerations and experimental model results the wall 
jet was found to increase in height with radius as r’ ', in maximum 
velocity as r~* * and in concentration as r~° *, Quantitative compari- 
son of these results with the prototype are discussed. For the case 
of above ice discharge, satellite tracking beacons, sea floor sampling 
and aerial reconnaissance provided a basis to describe the disper- 
sion of the effluent into the sea during and subsequent to breakup. 
Two cases were examined: the first tested effects of river flooding 
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near shore and the second examined the influence of offshore break 
processes on dispersion. 


24307 (CONF-800172—(Vol.2), pi pty Availability 
of trace elements in drilling fluids to marine environment. 
Liss, R.G.; Knox, F.; Wayne, D.; Gilbert, T.R. (New 

land Aquarium, Boston, MA). 1980. NTIS, PC A19, 
A0l1. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

’ The availability of Cr and other trace elements in drilling 
fluids to the marine environment has been evaluated. The dissolved 
concentrations of these elements in several used lignosulfonate drill- 
ing fluids and in seawater suspensions of these fluids have been 
measured; the degrees to which these elements are accumulated in 
the tissues of sea scallops exposed to these suspensions have been 
determined; and the effects of temperature and solution pH on the 
stability of FCLS and on the interaction of FCLS with clay miner- 
als have been characterized. The results of these studies are de- 
scribed. 


24308 (CONF-800172—(Vol.2), pp 723-738) Barium in 
marine environment: a potential a_ of drilling contami- 
nation. Chow, T.J.; Snyder, C.B. (Sc: $a of 
pow sy La Jolla, CA). 1980. » PC Al9/MF 
A011. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

‘ The knowledge of barite distribution and its chemical behav- 
ior in marine environments is of importance in understanding the 
effect of offshore drilling on marine ecology. The barium concen- 
trations of sea water and marine organisms were determined by iso- 
tope dilution. Along California and Peru coasts, the barium concen- 
tration of surface 300-meter water was relatively uniform, ranging 
from 4.3 to 5.8 g/kg. It increased with increasing water depth, 
showing a concentration of 15.4 wg/kg at a depth of 1748 meters. 
A phylogenetic trend of barium distribution in calcareous exoskele- 
tons of marine invertebrates was observed. For phylum Mollusca, 
the valves of Mopalia and Nuttalina contained an average of 7.4 
ppM Ba. The shells of Mytilus showed 1.2 ppM Ba and those of 
Haliotis and Tegula, 0.8 and 0.5 ppM Ba, respectively. For other 
phyla, the plates of Balanus showed a barium content of 14 ppM, 
and the tests of Strongylocentrotus, 22 ppM Ba. The highest 
barium concentration in calcareous exoskeletons found was in 
corals, averaging 41 ppM. The Ba/Ca atom ratio of aragonitic mol- 
luscan shells averaged 5.65 x 10~® which is the same order of mag- 
nitude as that of surface sea water, while that of calcitic shells 
ranged from 0.50 to 0.96 x 10~* being much less than that of sur- 
rounding waters. Barnacles, sea urchins and corals containing ap- 
preciable amounts of P,0;, MgCOs and CaSO, in their respective 
carbonate matrices showed Ba/Ca atom ratios from 11 to 32 x 10% 
which was higher than that of surface waters. The standard devi- 
ation of barium content in various organs of Mytilus was in the fol- 
lowing order: stomach > gills > muscles > gonads > shells. The 
digestive track was the route of barium entry to marine organisms. 


24309 (CONF-800172—(Vol.2), 739-788) Benthic 
barium levels in the vicinity of six sites in the Gulf of 
Mexico. Gettleson, D.A.; Laird, C.E. (Continental Shelf As- 
sociates, Inc., T equesta, FL). 1980. NTIS, PC A19/MF 
AO1. Order Senta DE82003728. 

From Research on environmental fate and effects of drilling 
wen. and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 

Barium sulfate (barite) is a major constituent of drilling 
fluids, often comprising 80 to 90 percent by weight of the chemical 
components added to offshore wells in the Gulf of Mexico. It is pri- 
marily used to control the density of drilling fluids. Barium, which 
makes up 59 percent of barium sulfate by weight, was used as a 
tracer of discharged drilling fluids to map the benthic distribution 
and concentration of discharged drilling muds in the vicinity of five 
exploratory drill sites and a single production platform in the Gulf 
of Mexico. The discharges from three of the five exploratory wells 
and the production platform were shunted through a downpipe that 
terminated approximately ten meters from the bottom. The dis- 
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tances that barium is dispersed as well as its benthic concentrations 
appear to be dependent on at least the following factors: (1) the 
types and quantities of drilling fluids discharged, (2) the hydro- 
graphic conditions at the time of the discharges, and (3) the height 
above the bottom that the discharges are made. Barium analyses in- 
dicate that drilling fluids can be dispersed in detectable quantities at 
least 1000 meters, and probably further, from both shunted and un- 
shunted wells. 


dispersion and movement of a 
drilling pl Bank, California. Zemel, B. 
(Shell Development Co., Houston, TX). 1980. NTIS, PC 
A19/MF AOl1. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

' Radioactive tracers were used to follow the concentration of 
some mud components in the ocean, following the release of a 
plume of drilling mud under a drilling rig set about 100 miles west 
of San Diego. The three major components of drilling mud - water, 
clay, and barite - were tagged with different radioactive isotopes. 
Laboratory experiments were performed to verify that these tracers 
remained fixed to the mud component being traced and that the 
gamma radiation could be monitored by detectors suspended in the 
ocean. These detectors monitored the plume continuously for con- 
centration of the tagged component. Measurements made under- 
neath the drilling rig showed that the dispersion and dilution of the 
released mud by ocean water are very high and take place in a het- 
erogeneous manner. Dilution factors 3 to 5 meters from the disposal 
pipe were in excess of 10,000 and showed erratic changes with 
time. 


24311 * (CONF- gn ty 2), pp 826-846) Acute and 
sublethal effects of whole used drilling fluids on representa- 
tive estuarine organisms. Rubinstein, N.I. (Environmental 
Research Lab., Gulf Breeze, FL); Rigby, R.; D’Asaro, C.N. 
1980. NTIS, PC Al19/MF AOl. Order Number 
DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, A long-term (100 days) multispecies toxicity test was con- 
ducted to elucidate biological effects of drilling fluids on repre- 
sentative estuarine organisms and developing benthic communities. 
Drilling muds, collected weekly from an active drilling site, were 
introduced into 10 gallon aquaria containing clean silica sand (10 
cm deep) and flowing seawater (380 1/min). Three nominal concen- 
trations of drilling fluids (10 ppM, 30 ppM and 100 ppM) were con- 
tinuously infused into test aquaria. Organisms selected for study 
were: the mysid shrimp, Mysidopsis bahia, a water column crusta- 
cean, the oyster, Crassostrea virginica, an epibenthic mollusk, and a 
deposit-feeding polychaete, Arenicola cristata (commonly called the 
lugworm). Test criteria were developed to identify effects of drill- 
ing fluids on: (1) survival of mysids; (2) shell deposition and bicac- 
cumulation of drilling fluid constituents by oysters; (3) survival of 
lugworms; and (4) recolonization of test substrates by macrofaunal 
organisms that settled in aquaria from planktonic larvae within the 
100-day test period. Results indicate that the drilling fluids tested 
were moderately toxic to mysids at 30 and 100 ppM. Oyster 
growth was also significantly inhibited at these concentrations. 
Lugworm survival in all three concentrations was significantly re- 
duced. Finally, exclusion of colonizing polychaetes was observed in 
aquaria containing 100 ppM drilling fluids. 


24312 Baa earn te 2), pp 847-865) Effects of 
perimental estuarine 


drilling mud on development of ex macro- 
benthic communities. Tagatz, M.E. (Environmental Research 
Lab., Gulf Breeze, FL); Ivey, J.M.; Lehman, H.K.; Tobia, 
M.; Oglesby, J.L. 1980. NTIS, PC A19/MF AOl. Order 
Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

The effects of drilling mud on development of estuarine ma- 
crobenthic communities, which result from settling planktonic 
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larvae, were assessed by comparing number and species of animals 
that grew in uncontaminated and contaminated aquaria for at least 
7 weeks. Aquaria contained sand and were continuously supplied 
with unfiltered seawater. Whole drilling mud, barite (mud-weight- 
ing agent), a paraformaldehyde-type biocide (Aldacide/sup R/), 
and three chlorophenol-type biocides (pentachlorophenol, Dowi- 
cide/sup R/ G-ST, and Surflo/sup R/ B-33) were tested. Tests 
with whole drilling mud and barite were designed to determine 
their impact as a cover (2 or 5 mm) over the substratum and when 
mixed with clean sand (ratios of 1:10 sand and higher). Annelids 
were most sensitive to drilling mud and barite and significantly 
fewer in all contaminated aquaria than in control aquaria. For all 
phyla, the average number of species per aquarium was significant- 
ly less in treatments with a cover of mud or barite than in the con- 
trols. Mollusks were particularly affected by the chlorophenol-type 
biocides and significantly fewer at concentrations (active ingredient 
in water) of 7 yg pentachlorophenol/1, 18 1g Dowicide G/1, and 
10 yg Surflo B-33/1. Numbers of individuals and species of anne- 
lids per experimental aquarium were also significantly less than in 
control aquaria at 76 pg pentachlorophenol/1, 183 wg Dowicide 
G/1, and 205 pg Surflo B-33/1. Numbers of animals and species 
did not significantly decrease in the presence of Aldacide at nomi- 
nal concentrations (active ingredient) as high as 273 wg/1. Adverse 
effects of drilling mud on marine benthos could reslt from toxic 
constituents or from those that physically alter the substrate. 


24313 (NP—2901385) Proposed outer continental shelf 
oil and gas lease sale 71, Diapir Field. Draft environmental 
impact statement. (Bureau of Land Management, Washing- 
ton, DC (USA)). Dec 1981. 407p. Alaska OCS Office, P. 
Box 1159, Anchorage, Alaska 99510. Order Number 
DE82901385. 

This statement discusses a proposal for oil and gas leasing in 
the Beaufort Sea, alternatives to the proposal, major issues deter- 
mined through the scoping process as well as staff analyses, and po- 
tential mitigating measures. The proposal consists of 372 blocks (ap- 
proximately 1.8 million acres) to be offered for lease in the Beaufort 
Sea, 3 to 37 miles offshore in water depths from 16 to 131 feet. All 
blocks offered pose some degree of pollution risk to the environ- 
ment. The risk potential is related to adverse effects on the environ- 
ment and other resource uses which may result from accidental or 
chronic oilspills. Socioeconomic effects from onshore development 
will have state, regional, and local implications. Several alternatives 
and mitigating measures may be applied which would reduce the 
type, occurrence, and extent of adverse impacts associated with this 
proposal. Other measures, which are beyond the capability of this 
agency to apply, have also been identified. In spite of mitigating 
measures, some impacts are considered unavoidable. For instance, 
oilspills are considered statistically probable, there would be some 
disturbance to fishery and wildlife values, and some onshore devel- 
opment would occur in undeveloped areas. Based on an oilspill risk 
model, the probability of an oilspill impacting each significant eco- 
logical resource has been given. 


24314 (PB—82-108176) Assessment of oil production 
volatile organic compound sources. Final report, rr 

tember 1980, Eaton, W.S.; Schneider, G.R.; Unterberg, W.; 
Bush, F.G. III. (Rockwell International Corp. .» Newbury 
Park, CA (USA). Environmental Monitoring and Services 
Center). Sep 1981. 75p. NTIS, PC A04/MF AO1. 

An extensive description of oil and gas exploration and pro- 
duction drilling technology is presented. Emphasis has been placed 
on the makeup, use, and disposal of drilling fluids. A simple model 
for assessment of VOC emissions accompanying drilling is present- 
ed, along with an estimation of the potential VOC emissions associ- 
ated with drilling activities. Emissions of volatile organic com- 
pounds (VOC) from oil production in new fields were estimated, 
based on three types of information: (1) extent of new oil and gas 
fields (those that started production after 1974) in the contiguous 48 
states; (2) drilling techniques used for oil and gas exploration and 
production wells (and their VOC potential), with specific emphasis 
on the drilling fluids; and (3) equipment and techniques for oil and 
gas production in new fields and their potential VOC sources. 


24315 

Mexico: projected impacts Hackberry 

Bryan Mound experience. (National ae and Atmos- 
pheric Administration, Washington, DC (USA). Environ- 
mental Data and Information Service). Jun 1981. 90p. 
NTIS, PC A05/MF AO1. 

This report was prepared in compliance with a DOE permit 
issued by EPA for brine discharge into the Gulf of Mexico from 
the Strategic Petroleum Reserve West Hackberry facility, Cameron 
Parish, Louisiana. Projected impacts of brine disposal on the near- 
shore marine environment are presented because of post-discharge 
experience and knowledge gained from the Bryan Mound, Texas 
brine disposal site which has been operational for one year. Based 
on Bryan Mound discharge experience, brine disposal at West 
Hackberry is projected to have minimal impact on the biota and 
sediment and water quality. 


0210 Legislation And Regulation 
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24316 (AEEW-M—1910) User's guide to the VOLE 
phase-equilibrium code. Mott, R.E. (UKAEA Atomic 
Energy Establishment, Winfrith). Feb 1982. 24p. Atomic 
Energy Establishment, Winfrith, Dorchester, Dorset, Eng- 
land. Order Number DE82902400. 

The VOLE computer code has been developed at AEE 
Winfrith for calculating the phase behaviour, densities and viscos- 
ities of petroleum reservoir fluids using a thermodynamic equation 
of state. This memorandum describes the user aspects of the code, 
including guidance on the preparation of input data and interpreta- 
tion of results, and details of all available input options. Examples 
of input data for some typical calculations are also included. 


0240 Storage 


REFER ALSO TO CITATION(S) 25633 


for off-shore storage of 


24317 Use of nuclear techniques 
liquid hydrocarbons. Sarcia, A.J. (CEA, 75 - Paris (France)). 

pp 187-188 of Peaceful nuclear explosions V. Proceedings of 
a technical committee on the peaceful uses of nuclear aie 


sions or; by the IAEA and held in Vienna, 22 - 24 
November 1976. Vienna, Austria; IAEA (1978). (in French) 

From Technical committee on the peaceful uses of nuclear 
explosions; Vienna, Austria (22 - 24 Nov 1976). 


0250 Combustion 


REFER ALSO TO CITATION(S) 24215, 24264, 25627, 25685, 25686 


(LBL—11990, BD bs 12-6.14) Selective reduction of 
NO by NHs. Lucas, D.; wn, N.; Sawyer, R. Jul 1981. 
NTIS, PC Al6/MF AOl. Order 1 Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
The purpose of this research is to c the selective, 
homogeneous reaction of NO with NHs in the post-combustion en- 
vironment of prototype oil fuels. Nitric oxide reduction by NHs ad- 
dition was studied at three equivalence ratios as a function of tem- 
perature and the amount of added NHs (B = [NHs]i/[NO]). The 
NO reduction and NHs breakthrough measured at a fixed tempera- 
ture and equivalence ratio are graphically presented. As more am- 
monia is injected, more NO reduction occurs, even at 8 values 
greater than 4.0. As expected, the ammonia breakthrough increases 
with increasing 8. In practical applications, utilization of the selec- 
tive reduction of NO by NHs requires monitoring temperature, 
excess oxygen, NO, and NHs to insure maximum reduction. The 
trade-off which exists in terms of nitric oxide emissions and ammo- 
nia breakthrough necessitates the development of techniques that 
reliably measure NHs in combustion exhaust environments. An- 





possible alternative is to remove the remaining NHs from the 
exhaust gases, either catalytically or through homogeneous reac- 
tions. 
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0301 Reserves 

REFER ALSO TO CITATION(S) 24283 
0302 Geology And Exploration 
REFER ALSO TO CITATION(S) 26557 


24319 Porosity determination from the density log in 
ae Gee ee See os Gist, R.; Carroll, H. (Tex 
AandM Univ, Co aoe Sate. pp ad 'Society of — 


sional well log ana Houston, ; Society of 
sional Well Log ysts (Jul 1980). 

From 21. annual logging symposium; Lafayette, LA, USA (8 
Jul 1980) 

Tan ities alt ae ute ett @ abl On. te 
Western Gas Sands. Yet, to date there has been little exploitation of 
this potential resource. To aid in bringing this gas to market, re- 
search is being conducted to determine the best methods for evalu- 
ating the porosity of this resource using the density log. The poro- 
sities of core samples from the Natural Buttes 21 Well in Uinta 
County, Utah, were measured in the laboratory using three tech- 
niques. Two techniques used a Helium Porosimeter, and the third 
technique required that the sample be saturated with kerosene. The 
porosities determined by the saturation method tended to be lower 
than the porosities measured with the Helium Porosimeter. Initial 
results indicate that for the Natural Buttes 21 Well porosities calcu- 
lated from the denisty log might be too low if standard procedures 
are used. 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 24287, 24447, 26556 


24320 
pleted in noncontinuous lenticular 
Carroll, H.B. Jr. (Univ of Okla, Norman, USA 


). of 
ates "Resources Technology; 103: No. 2, 153-158(Jun 1981). 
A mathematical 


model is presented which forms the basis for 
a reservoir simulator that can be used to assist in the interpretation 
and prediction of the performance of hydraulically fractured gas 
wells completed in noncontinuous sand lense formations. Equations 
are derived to simulate both reservoir and well performance. 21 
refs. 


0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 24998 
0308 Environmental Effects 


REFER ALSO TO CITATION(S) 24293, 24294, 24295, 24296, 24297, 24298, 
24299, 24300, 24301, 24302, 24303, 24304, 24305, 24306, 24307, 24308, 24309, 
24310, 24311, 24312, 24313, 26429, 26430, 26431, 26432, 26433, 26434, 26439 


24321 (UCID—19211) Experimental plan for 40-m* lique- 

| ache iggy Peden py whee and vapor burn tests. 

oe, 5 (Lawrence Livermore National Lab., CA 

(USA), ¢ . Oct 1981. Contract W-7405-ENG-48. lip. NTIS, 
A02/MF A01. Order Number DE82006743. 

This year the investigation is to be extended into the rapid 
phase transformation (RPT) explosions observed on several of the 
dispersion tests last year, combustion and dispersion measurements 
are to be made during vapor cloud fires, and the 40-m® dispersion 
experiments are to be completed. A summary of the proposed test 
SS SS SAD oh SE See Hips ST tees & as se 

ument. 
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0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 24286 


24322 (CONF-8109111—1) Natural from 
hydropressured aquifers. Doh M.G. (Institute of Gas 
Technology, a IL (USA ). 1981. 14p. Inst. of Gas 
Technology, 3424 South State Street, Chicago, IL 60616. 
Order Number DE82902125. 

From International conference on small energy sources; Los 
Angeles, CA, USA (18 Sep 1981). 

Discussed in this paper are the global occurrences of natural 
gas in hydropressured aquifers. The nature of the producing mecha- 
nism is such that under most circumstances gas production is rela- 
tively small compared to conventional gas sources. The produced 
brine complicates matters since environmentally acceptable means 
must be found to dispose of it in large quantities. Under typical 
conditions in the United States, the wellhead price of the gas pro- 
duced from aquifers would not be competitive at today’s prices. 
However, through the use of exploration and cost reducing strate- 
gies, aquifers prospects are now being considered for development. 
Substantial experience in gas production from aquifers has lead to 
numerous cost reducing methods by the Japanese. Their use of 
PVC tubular goods and simplified separation equipment and tech- 
niques provide good examples of how to develop a marginal re- 
source. The technology required to develop this resource is availa- 
ble today. The application of high technology such as false bright 
spots can help to identify better prospects for development but is 
not necessary. Natural gas production from hydropressured aquifers 
is technically feasible today. The relative economics varies by 
aquifer and by country. Exploration strategies coupled with cost- 
reducing methods need to be applied to assure cost-effective devel- 
opment of hydropressured aquifers as an energy resource. 


24323 Project Rio Blanco - additional production testing 
and reservoir analysis. Ballou, L.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). pp 73-92 of 
Peaceful nuclear explosions V. Proceedings of a technical 
committee on the uses of nuclear explosions orga- 
nized by the IAEA and held in Vienna, 22-24 November 
1976. Vienna, Austria; IAEA (1978). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

Additional subsurface investigations of the Rio Blanco deto- 
nation region and adjacent reservoir have been under way since the 
1975 Technical Committee meeting at the IAEA. The lowermost 
explosion cavity has been re-entered and a production test from it 
has been performed. A dry gas volume of 7.6 x 10° m* (STP) (27 x 
10*ft*(STP)) was withdrawn. Chemical and radiochemical analyses 
of this gas show that (a) the yield of the bottom explosive was 31 
+- 2 kt; (6) the cavity/chimney volume was 2.4 x 10‘m® (8.4 x 
10°ft*); (c) about 7% of the tritium produced is associated with the 
gas; and (d) a slight (approximately 0.1%) gas contribution from the 
middle explosion region was noted. The reservoir/chimney model 

an unstimulated reservoir flow capacity of 0.15 mdarcy.m 
(0.50 mdarcy.ft) connected to the bottom chimney region. A cavity 
radius of 21 +- 3 m (70 +- 10 ft) was deduced. Unstimulated reser- 
voir production parameters were investigated in a well offset 190 m 
(625 ft) from the emplacement hole. Insufficient productivity was 
obtained in the Mesa Verde formation (in which the bottom explo- 
sive was detonated) to evaluate reservoir properties. The produc- 
tive sandstones in the Fort Union formation adjoining the top deto- 
nation region were individually evaluated. Their aggregate flow ca- 
pacity was determined to be 0.14 +- 0.02 mdarcy.m (0.45 +- 0.08 
mdarcy.ft). A numerical simulation model which incorporates these 
data is described. The lack of a high-permeability connection be- 
tween the three explosion regions remains unexplained. The two 
chimney re-entry wells have been cemented to the surface and 
abandoned. The offset well has been plugged in a way which pre- 
serves the option for additional subsurface investigation in the 
future. Project facilities have been removed and the site restored to 
conditions which minimize environmental impact. 
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0320 Transport, Pipelines, And Handling 


24324 (NP—2901980, pp 17p, Paper 5) Cogeneration of 

ouey using waste heat from natural gas pumping sta- 

Gun an Game coneatiiien tedaiban Gat can at ee 

age hee oy a dag in Kansas. Hochstetler, T.; Noon, 

y Office, Topeka). Mar 1981. Kansas 

Energy Office, 21 W. 6th Street’ 7 Topeka, KS 66603. Order 
DE82901980. 

In Cogeneration opportunities in rural areas. 

Pipeline pumping stations represent an untapped, significant 
source of energy. Via cogeneration using bottom cycle or organic 
Rankine turbine-generator systems, these pumping stations could 
become important sources of extra electrical capacity at an installed 
cost of $1500 per kilowatt. The energy cogeneration technology 
could add a significant electrical capacity in Kansas. A demonstra- 
tion project which utilizes the waste heat of natural gas pumping 
stations for electrical cogeneration will be constructed in late 1980 
near Gerber, California. The plant will be designed to generate 3.7 
MW of electricity utilizing 700°F waste heat from a 12,500 hp gas 
turbine. 


24325 Ductile fracture propagation in pipelines: bursting 
full-scale tests on 48 in. and 56 in. diameter pipes for gas 
transmission. Bonomo, F. (Centro Sperimentale Metallur- 
ico, Rome, Italy); Bramante, M.; De Vito, A.; Morini, A.; 
ossi, A. pp 337-346 of Pipeline and energy ‘plant piping: 
design and technology. Toronto, Ontario; Pergamon of 
Cant Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

Results of full-scale burst tests carried out at Perdasdefogu 
station are reported. Data concern 48 in. and 56 in. diameter pipes 
of control rolled and Q.T. material X70 and X80 grade, pressurized 
at hoop stresses in the range between 317 and 385 N/mm®* Effect 
of frozen backfill and efficiency of mechanical devices as crack ar- 
restors have been examined. 5 figures, 3 tables. 


24326 Fabrication and operational aspects of the North- 

ern Alberta Burst Testing Facility. Urednicek, M.; Bryce, 

P.W.; Courterelle, L.E. (Foothills Pipe Lines (Yukon) Ltd., 

Calgary, Alberta). pp 347-355 of Pipeline and energy plant 

pi : design and technology. Toronto, Ontario; Pergamon 
of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The paper presents some basic features of fracture control 
philesophy as adopted for the Alaska Highway Gas Pipeline pro- 
ject. A full-scale burst testing facility built in Northern Alberta is 
briefly described and some typical results obtained in full-scale ex- 
periments are presented and briefly discussed. 


0330 Properties 


REFER ALSO TO CITATION(S) 25593 


24327 (PB—81-205924) A portable calibration densimeter 
for use in cryogenic liquids. Siegwarth, J.D.; LaBrecque, 
J.F. (National Engineering Lab. (NBS), Washington, DC 
(USA)). Mar 1981. 20p. S, PC A02/MF AOI1. 

A portable densimeter designed specifically for calibrating 
liquefied natural gas densimeters but suitable for density measure- 
ment of a wide range of liquids, is described. The densimeter has 
been compared to the Density Reference System densimeter at the 
National Bureau of Standards and found to agree to well within the 
combined systematic error. The density results of this instrument 
and that of the DRS densimeter are statistically indistinguishable. 


Amarillo, TX (USA). Helium phe all, 1980. 
Source tape is in ASCII character set. mere y 
stricts pi tion to 9 track, one-half inch ta he 
tify reco: mode by specifying density o 
Gast Products if you have questions. 

This tape contains routine analyses and related source data 
for 12,555 natural gas samples. These samples were collected as a 
part of a continuous survey of the free world for occurrences of 
helium. This survey has been conducted in the United States by the 
Bureau of Mines since 1917. In late 1965, the study was expanded 
to include foreign gasfields. Samples released for publication have 
been published in a series of USBM bulletins and information circu- 
lars. This tape contains all samples released for publication through 
December 31, 1979. There is one record on the tape for each 
sample analysis. The tape does not contain a label, standard or non- 
standard. The tape is a nine-track, 800 bpi, odd parity, ASCII tape. 
Each record contains 328 characters. The records are blocked 1 
(one) per block. Division of Helium Operations of the Bureau of 
Mines, located in Amarillo, Texas, may be contacted for further in- 
formation. 


0340 Combustion 


REFER ALSO TO CITATION(S) 25686, 25704 


04 OIL SHALES AND TAR SANDS 


24329 Comparative analysis of nine selected oil shale 
m, Leo LL (TRW, MeL cn, Va) pp 2634 of Ol 
© sym ary, 
Golden, yoke School of Mines (1980). 
From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

’ This analysis selects nine representative properties: 3 private 
tracts, and NOSR 1. These properties are compared on the basis of 
resource (in-place and recoverable by either surface or in situ re- 
torting), qualitative technical issues (logistics, subsurface water, 
mining access, Spent shale repositories) and environmental issues 
(revegetation, air quality, socioeconomics). Two generic production 
systems are used throughout so that differences in performance and 
in system characteristics can be attributable to the property location 
and terrain and the depth and distribution of the resource. A rela- 
tive cost analysis also was performed for shale oil production from 
three properties, again attributable to differences in the resource 
characteristics. The relative economics, quantitative resource recov- 
ery, and qualitative technical and environmental issues are summa- 
rized and some general conclusions are drawn. 


0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 24338, 24338 


24330 (CONF- a pp B.34-B.44) Utilization of oil 
shales and basic research in organic geochemistry. Burnham, 
A.K. (Lawrence Livermore National Lab., CA). Jan 1982. 
NTIS, PC A07/MF A0O1. Order Number DE82007074. 

From DOE workshop on basic research in organic geo- 
chemistry applied to national energy needs; St Petersburg, FL, 
USA (15 Dec 1980). 

Current research needs relating to oil shale utilization which 
might also provide new insight into the organic geochemistry of 
the Green River formation are summarized. There are two general 
topics which cross boundaries and are particularly worthy of em- 
phasis. The first is a study of changes in the kerogen structure and 
biological markers with depth and location, and how these changes 
affect the pyrolysis products. This information would be particular- 
ly useful to the retort diagnostic methods. It might also lead to a 
better chemical reaction model of diagenesis and metagenesis. The 
second is a study of the heteroatom chemistry of the kerogen and 
how it relates to mineral matter and trace metals. This would be 





04 OIL SHALES AND TAR SANDS 
0402 Site Geology And Hydrology 


useful not only to present utilization methods, but also might sug- 
gest new nonthermal methods of organic material recovery. 


24331 GSA Cincinnati ‘81 field trip guidebooks. Volume 
Pee ag ol ty | , Structure. Roberts, T.G. (ed.). Falls 
American Geologi Institute (1981). 
Ti2p. Ee 2). American Geologi 
Institute, One Skyline Place, 5205 Leesburg Pike, Falls 
Church, VA 22041. 

The thin, epicontinental black-shale sequence of Devonian 
age in the southern Appalachian basin will be viewed in classic and 
recent exposures along the western edge of the Valley and Ridge 
province, across the Applachian Plateau to the eastern flank of the 
Cincinnati arch, and through the Cumberland saddle to the south- 
eastern part of the Illinois basin. The stratigraphy and paleontology 
that help define the depositional environment and that serve as a 
guide to the resource potential of the shale will be emphasized in 
the outcrop descriptions and in the included papers. In addition to 


the field descriptions of 34 localities there are articles on the re- 
gional stratigraphy, the areal extent of application of nomenclature, 
geochemistry, and a depositional model. 


0403 Drilling, Fracturing, And Mining 


True in-situ fracturing experiment--final results. 
Parrish, R.L.; Stevens, A.L.; Turner, T.F. Jr. (Sandia Natl 
Lab). Journal of Petroleum’ Technology; 33: No. 7, 1297- 
1304(Jul 1981). 

A true in-situ oil shale retort bed preparation experiment was 
performed by detonating an explosive slurry that had been dis- 
placed from wellbores into preformed horizontal hydraulic frac- 
tures. The objective was to test this method for producing a distrib- 
uted fracture network with sufficient void and permeability for re- 
torting in a controlled manner. Results show that fractures were in- 
duced; the fractures were found to be randomly distributed with no 
regions of extensive fracturing or shale dislocation. Enhancement of 
permeability was limited essentially to enlargement of the pre- 
formed hydraulic fracture horizons into which the explosive slurry 
was inserted and detonated. 9 refs. 


0404 Oil Production, Recovery, And Refining 
REFER ALSO TO CITATION(S) 24332 


24333 seetonas a ciate pyntiyts - 2. Miaities of peed 
uct formation and composition at various pressures. Noble, 
R.D.; Harris, H. - (Univ of Wyo, Laramie, 
USA). Fuel; 60: No. 7, 573- -576(Jul 1981). 

Isothermal decomposition of kerogen in oil shale was stud- 
ied. One objective of this work was to determine the effect of pres- 
sure on the kinetic rate expressions for product oil and oil fraction 
formation. As the system pressure increased the kinetic rate con- 
stants, and, consequently, the product yield decreased. A second 
objective of the experimental program was to determine kinetic rate 
constants for the five oil fractions. A first-order kinetic rate pro- 
gram was to determine kinetic rate constants for the five oil frac- 
tions. A first-order kinetic rate expression was utilized and kinetic 

were determined for the product oil and oil fractions at 
each temperature and pressure studied. 9 refs. 


24334 US tar sands: drawing interest but no mega-proj- 
ects are on the horizon. Marchant, L.C.; Jackson, D. (US 
DOE). Engineering and Mining Journal: 182: No. 6, 129- 
133(Jun 1981). 

About 550 tar sand deposits are known to exist in 22 states in 
the U.S. The reduction of viscosity poses the greatest challenge to 
the use of in situ oil recovery methods. Some developmental con- 
straints, economic and technical, are discussed. The in situ project 
studies undertaken in California, Texas, Utah, and Wyoming are 
briefly described, as well as the mining/plant extraction undertaken 
in Alabama, California, Utah, New Mexico, and Wyoming. 2 refs. 
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24335 Model capabilities for oe Se ee. 
Hommert, P.J.; Tyner, C.E. (Sandia Lab, Albuq 

NM, USA). Journal of Energy Resources me 
No. "2, 138-146(Jun 1981). 

The extensive oil shale reserves of the United States are now 
under development as an energy source. One of the approaches for 
extracting oil from shale is the so-called modified in-situ retort. The 
operation of such retorts for maximum yield requires an under- 
standing of oil loss mechanisms so that operating strategies that 
minimize these losses can be developed. The present modeling ca- 
pabilities for describing the behavior and yield from a modified in- 
situ retort are discussed. 16 refs. 


24336 Laboratory study of true in situ combustion retort- 
ing of oil shale using large blocks of oil shale. Duvall, J.J. 
(Laramie er Ra A Cent, Wyo). pp 149-161 of Oil 
shale sym gs, 13th, 1980. Gary, J.H. (ed.). 
Golden, C "Colcate ache School of Mines (1980). 

From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

True in situ retorting of oil shale has been simulated in the 
laboratory in six experiments by igniting the common surfaces be- 
tween two large blocks of oil shale while passing air between the 
blocks. The blocks, measuring 0.3*0.6*0.9 m, were instrumented 
thoroughly and temperatures between the blocks and in the blocks 
are reported along with gas and oil analyses. It is shown that move- 
ment of the combustion zone was diverted or stopped by con- 
densed or coked oil, shale swelling, shale spallation, and shale 
fusion. It is also shown that dilution of the input air by carbon 
dioxide could be used to control the temperature in the combustion 
zone. 4 refs. 


Changes in iron minerals during oil-shale retorting. 
Williamson, D.L.; Melchior, D.C.; Wildeman, T.R. (Colo 
Sch of Mines, Golden). pp 337- 350 of Oil shale symposium 

proceedin th, 1980. Gary, J.H. (ed.). Golden, CO; 
Colorado hoal of Mines (1980). 

From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

An investigation is made of questions about the fate of the 
iron sulfides and iron carbonates in oil shale during retorting. It is 
found that the iron minerals found in the raw shales are ankerite 
and pyrite and minor amounts of pyrrhotite. In the two retorting 
processes where the temperatures exceeded 750/degree/C, pyrite, 
pyrrhotite, and ankerite have all been decomposed to iron oxides. 
The iron was not found in silicate minerals in any of retorted 
shales. In these samples, the decomposition products are iron oxides 
and these oxides do not react with quartz to form silicates. 36 refs. 


Geohydrology and surface water hydrology pro- 
geams of the equty/DOE BX in sit oll shale project Ri 
Blanco County, Colorado. Markley, Galil Dunson, S. 
Dougan, P.M. (VTN Consol, Irvine, Calif) eb? Gans 376-384 Pi 
Oil shale symposium p’ 13th, 19 
(ed.). Golden, CO; Colorado School of Mines (1980) 

From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

This study presents: 1) single well geohydrologic testing and 
analysis of the isotropic properties of the upper aquifer; and 2) in 
situ geohydrologic testing and analysis to determine the 3-dimen- 
sional anisotropic properties of the leached zone. It is found that (1) 
The upper aquifer has relatively low values of permeability and 
transmissivity, resulting in a low rate of ground water movement 
(0.1 m/yr). (2) The leached zone, or lower aquifer, is anisotropic. 
(3) The rate of dispersion of residuals (mobilized mineral constitu- 
ents of the formation due to the steam leaching process) will be rel- 
atively slow within the leached zone because of a relatively slow 
rate of ground water movement (7.1 m/yr). 11 refs. 


0405 Properties And Composition 
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REFER ALSO TO CITATION(S) 24270 


gry 79-80) Analytical chemistry of 
oll at shale. S W.D; ey, T.W. 1981. NTIS, PC 
A06/MF A0O1 . Order ‘Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 

During this year, research has concentrated on three areas 
related to the Los Alamos National Laboratory oil shale program. 
The first area involves airborne particulate matter generated during 
oil shale mining and processing, which presents a potential worker 
hazard. The NIOSH cyclohexane extraction procedure that is used 
in the analysis of these particles has been studied. The second area 
of study was two crude oils - a Paraho crude oil and its hydrotreat- 
ed daughter oil, which have widely different biological activities. 
This activity difference apparently results from differences in con- 
centration of specific compounds in the two oils. The third area of 
study was waters associated with oil shale production. The product 
water from the Paraho process has proven to be the most biologi- 
cally active water studied so far at Los Alamos. The major organic 
components of this water, using gas chromatography-mass spectros- 
copy, have been identified. 


Propagation and extinction of combustion fronts in 
pan a oil shale. Nguyen, K.; Branch, M.C. (Univ of Colo, 
Boulder, USA). Journal of Energy Resources Technology; 103: 
No. 2, 133-137(Jun 1981). 

The effects of oil shale particle size and Fischer assay on the 
extinction air flux, the air flux at which the combustion front 
cannot operate, were studied using a small laboratory-scale retort. 
It was found that for runs with air consisting of 21 percent oxygen 
by volume, the extinction air flux is strongly dependent on the par- 
ticle size and Fischer assay. The smaller oil shale particle sizes led 
to higher observed extinction air flux, while the leaner shale result- 
ed in lower observed extinction air flux. 13 refs. 


24341 /sup 1/H- and /sup 13/C-N.M.R. studies on —_> 
drocarbon fractions ob- 


tha and light distillate saturate hy 

tained in-situ shale oil. Netzel, D.A.; McKay, D.R.; 
Heppner, R.A.; Guffey, F.D.; Cooke, S. D.; Varie, D.L.; 
Linn, D.E. (US DOE, Laramie, Wyo). Fuel; 60: No. 4, 307- 
320(Apr 1981). 


The naphtha and light distillate fractions were further sepa- 
rated into saturates, olefins and aromatic subfractions. /sup 1/H- 
and /sup 13/C-nuclear magnetic resonance (NMR) spectra and 
mass spectral data were obtained for the saturated hydrocarbons of 
the naphtha and light distillate fractions. Resonances in the NMR 
spectra were assigned to normal alkanes and to methyl- and di- 
methyl-branched alkanes. The composition as determined by NMR 
of the naphtha saturates was found to be about 82% straight-chain 
alkanes with an average carbon-chain-length of about eleven car- 
bons and about 18% branched/cyclo-alkanes. The composition of 
the light distillate saturates was found to be about 69% straight- 
chain alkanes with an average carbon-chain-length of fifteen car- 
bons and about 31% branched/cyclo-alkanes. 53 refs. 


0406 Direct Uses And By-products 
REFER ALSO TO CITATION(S) 24221 
0407 Health And Safety 


REFER ALSO TO CITATION(S) 26453, 26454, 26455, 26456, 26457, 26460, 
26461, 26462, 26463, 26464, 26465, 26466, 26467, 26469, 26470 


0408 Marketing And Economics 


24342 (EMD—81-142) Oil Shale Corporation loan guar- 
antee contract. Peach, J.D. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 10 
1981. 17p. General Accounting Office, P.O. Box 601 
Gaithersburg, MD 20760. Order Number DE82901942. 

This report contains a letter addressed to the Chairman, Sub- 
committee on Economic Stabilization. Various aspects of the loan 


guarantee contract between the Oil Shale Corporation and the 
partment of Energy are discussed in this letter. Specifically, the 
lowing are addressed: whether all relevant provisions of the 
fense Production Act of 1950 were adhered to; whether the Act's 
mandate for the President to take immediate action to achieve syn- 
thetic fuels production was fully implemented; and whether, in the 
light of the findings above, approval of the loan guarantee should 
be recommended. (DMC) 


0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 24202, 26062 


(PNL—4100-Pt.2 pp 45-54) Terrestrial effects of 


eb nae tte ae =, R.E. Feb 1982. NTIS, PC 
‘A08/MF AOl Number DE82011301. 


In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

The potential development of the oil shale industry requires 
the concomitant development of methodology to evaluate and ame- 
liorate the environmental impact of ground disposal of wastes. 
Therefore, this reseach program has emphasized (1) laboratory and 
field studies to determine the mineralogical, chemical and microbio- 
logical processes controlling the long-term composition of leachates 
from raw shale, retorted shale, and retort waters; (2) the hydrologic 
factors governing transport to surface and ground waters; (3) lea- 
chate attenuation in substrates and retort water and leachate treat- 
ments/barriers to ameliorate impact on water quality; (4) validation 
and modeling of the chemical reactions and hydrologic transport of 
inorganic and organic residuals to ground and surface waters at 
modified in situ and aboveground retorting sites; and (5) aquatic 
toxicity, mutagenicity, and plant availability of organic and inor- 
ganic residuals mobilized with time and weathering. 


24344 Alkylpyridines in surface waters, groundwaters, 
outs Riley, RC located t to an oil shale fa- 


drainage 

ag: R.G.; Garland, T.R.; Shiosaki, K.; Mann, D.C.; 
Wildang, E. (Battelle Mem Inst, Richland, Wash). Envi- 
or Science and Technology; 15: No. 6, 697-701(Jun 

Soil extracts, surface waters, and groundwaters were ana- 
lyzes for the presence of water-soluble organic compounds in a 
drainage located adjacent to the retorted shale disposal pile. Alkyl- 
pyridines were detected in a moist subsoil sampled adjacent to the 
well, in retort water, and in aqueous extracts of shale oil. 16 refs. 


0420 Regulations 


24345 Oil shale: a framework for development. Lewis, 
A.E. (Lawrence Livermore Lab, Calif). pp 232-237 of Oil 
shale sym proceedings, 13th, 1980. Gary, J.H. (ed.). 
Golden, velo, Col Colorado School of Mines (1980). 

From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

The price escalation of petroleum in recent times has re- 
moved the economic barrier to shale oil production, or soon will. 
A technological base for production is available which can be rap- 
idly developed to the size and quality needed. The resource base in 
the Piceance Creek Basin of Colorado can support production of 1 
to 5 million barrels of oil per day for hundreds of years. Institution- 
al problems are the major remaining impediment to the develop- 
ment of oil shale. One possible solution is a Piceance Basin Author- 
ity chartered by Congress to efficiently manage this resource and 
coordinate the federal governmental responsibility for oil shale re- 
source development and conservation, water development, environ- 
mental control, and land use policy. 1 ref. 


05 NUCLEAR FUELS 





(NP—2902264) Study of the feasibility of nee 

jum facilities in New Mexico, 
July 17, Te nea 38, a97D. Whee, GA. barusen, 
H.S. (New Mexico Univ., Albuq ue (USA). Dept. of 
Chemical and Nuclear Engineering). Sep 1980. 291p. 
(EMD—78-1131). Energy Research and Development Insti- 
tution, University of New Mexico, Albuquerque, NM 

87131. Order Number DE82902264. 

This study addresses specifically questions about the desir- 


ria for water, transportation, seismic risk and population, several 
areas in New Mexico appear suitable for siting uranium processing 
facilities. By far the largest and most impactful processing facilities 
are enrichment plants and reprocessing plants. New Mexico would 
not be in a strong position to compete for new centrifuge enrich- 
ment plants; however, New Mexico may wish to promote siting a 
laser isotope separation (LIS) demonstration enrichment plant here. 
Should reprocessing get underway in the United States the shortage 
of reprocessing capacity would be immediate, and New Mexico 
may wish to promote siting a regional reprocessing facility here. 
Municipal infrastructure investment required for a major nuclear 
fuel processing facility in New Mexico would be between $10 and 
$20 million for a typical New Mexico community. Annual direct 
and indirect wages and salaries would be between $100 and $200 
million during construction and $60 to $100 million during oper- 
ation. 


0501 Reserves 


(GJBX—311-81) Geostatistics project of the na- 
tional uranium resource evaluation program. Progress report, 
October 1980-March 1981. Bement, T.R.; Howell, J.A.; 
McKay, M.D.; Johnson, M.E.; Tietjen, G.L.; Wecksung, 
G.W.; Jackson, C.K. (Los Alamos National Lab., NM 
(USA)). Oct 1981. Contract W-7405-ENG-36. 14p. (LA— 
9046-PR). NTIS, A02/MF AOl. Order Number 
DE82007338. 

During the period covered by this report, we analyzed the 
radiometric data collected along the Texas Gulf Coast using ten 
discriminant analysis techniques to establish radiometric signatures 
and classify new observations. We conducted a survey of several 
methods for computing the covariance matrix of large data sets, 
with particular interest to one-pass algorithms. An investigation of 
methods of estimating upper-tail percentiles for aerial radiometric 
data was begun. A feasibility study was conducted concerning the 
design of ground-based sampling plans using a statistical model for 
the correlation between observations taken along a flight line. A 
study of the use of cluster analysis in aerial radiometric data analy- 
sis was initiated. Two short courses on statistical methods were pre- 
sented in Grand Junction, Colorado, and more are planned. 


0502 Exploration 


REFER ALSO TO CITATION(S) 24331, 24347 


Susratien ond Site of Ge sutntoes 0 Gall aeahen 
generator for borehole logging. Shope, Berg, R.S.; 
O'Neal, M.L.; Barnaby, B.E. (Sandia } Natl Tie buquer- 
que, NM). IEEE (Institute of Electrical and Electronics 
neers) Transactions on Nuclear Science; NS-28: No. 2, 1696- 
1699%(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The zetatron is a small sealed-off D-T erator being used 
for pulsed neutron production in uranium borehole logging experi- 
ments. The tube utilizes a zirconium gas reservoir, Penning type ion 
source, and up to 130 kv ion extraction with ion beam focusing and 
secondary electron supression. The mixed D-T beam is incident on 
a scandium film target and produces in the pulse mode up to 8 x 
10/sup 6/ neutrons/sec peak rate at a source current of 2.5 A and 
target voltage of 130 kv. In the borehole logging application the 
tube, operating at 100 pps, dissipates an average power of about 10 
watts. Life testing has demonstrated an average tube functional life 
of 148 hours and a shelf life in excess of one year. 10 refs. 
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24349 Espinharas uranium occurrence, Brazil. Fuchs, 
H.D. (Urangesellschaft m.b.H. und Co. K.G., Frankfurt am 
Main (Germany, F.R.)); da Fonte, J.; Suckau, V.; Thakur, 
V. (NUCLAM, Recife, Brazil). pp 3-1 (0 of Uranium explora- 
tion case histories. of an mat group meet- 
ing on case histories of uranium ——- ay orga- 
nized by the IAEA and the OEC eld in 
Vienna, "36-29 Nov 1979. Vienna, Austria; International 
Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, heute "06 Nov 1979). 

Nuclam has been exploring for uranium in Brazil since 1976. 

During this period one uranium ore body has been found in the vi- 
cinity of Espinharas, a village in Paraiba State, northeast Brazil. 
According to present knowledge, the mineralized ore body is 
caused by metasomatic action. The history of discovery and the ex- 
ploration work until the end of 1979 is given, showing the concep- 
tual change with increasing knowledge of the mineralized zone. 


24350 Southern Karoo uranium deposit, South Africa. pp 
15-20 of Uranium exploration case histories. Proceedings of 
an advisory group meeting on case histories of uranium ex- 
aie jointly organized by the IAEA and the OECD 
and held in Vienna, 26-29 Nov 1979. Vienna, Austria; 
International Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The first indication of the uranium mineralization was given 
by a carborne radiometric survey. The mineralization occurred in 
the Lower Beaufort Series (P-T2) south of the known ‘dolerite 
line’, on a flank of a shallow dipping anticline. Ore-grade mineral- 
ization was found in March 1976. The host rock is a fine-grained 
greywacke with interbeds of siltstone and mud-fragment conglom- 
erate. The mineralization consists of pods of varying thickness, lat- 
eral extent and grade. It occurs mainly in organic-rich tabular pods 
which may be found in the mud-fragment conglomerate, sandstone 
lenses or in silty horizons. Organic debris probably acted as a re- 
ductant. The uranium minerals are coffinite and minor amounts of 
unidentified urano-organic compounds; no visible secondary miner- 
als occur, not even in the outcrops. The associated minerals are 
pyrite, arsenopyrite and molybdenum (in unidentified form). Small 
amounts of copper and vanadium were identified. Two possible 
sources for uranium are postulated: (a) the contemporaneous tuffa- 
ceous material, and (b) the rock of fragments in the sediments. The 
genetic implications of the accessory minerals are being investigat- 
ed. 


Discovery of the Sierra Pintada uranium district, 
Mendoza Province, Argentina. Rodrigo, F.; Belluco, A.E. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 


tina)). pp 23-54 of Uranium exploration case histories. 
Proceedings of an advisory Ps meeting on case histories 


of uranium exploration jointly — by the IABA and 


the OECD and held in Vienna, 26-29 Nov 1979. 
Use Austria; International Atomic Energy Agency 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

Since 1956, uranium-bearing minerals have been known to 
exist in Sierra Pintada, Mendoza Province, Argentina. Based on 
paragenetic considerations, a first radiometric prospection was car- 
ried out, leading to the discovery of two groups of anomalies 
(Puesto Agua del Toro and Cuesta de los Terneros), such as vein- 
type deposits, with uraninite and ‘yellow minerals’ and one sand- 
stone-type deposit (Puesto La Josefa), related to sediments with 
carbon trash. Explored by 80 000 m of drilling, they have shown 
the existence of several peneconcordant lens-shaped ore bodies of 
economic size, with uranophane on the surface and prevailing uran- 
inite and some brannerite, coffinite and davidite below the water 
table. Reserves exceed 20 000 tonnes of UsOs. A new regional pro- 
gramme with a 4-km drill-grid initiated in 1978 led to the discovery 
of new ore bodies which are at present being evaluated. The alter- 
natives and discontinuities during the development of the district, 
the prospecting and exploration techniques employed, and the re- 
sults achieved in the different stages of the operation are discussed 
in detail. This case history attempts to illustrate the developing phi- 
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losophy which was successfully applied in Sierra Pintada, with em- 
phasis on the following points: (a) the need for adequate geological 
knowledge of the area; (b) the advantage of a massive survey (in 
this case, air survey); (c) the necessity for exploration (drilling) in 
order to define the anomalies and make their evaluation possible; 
and (d) the convenience of extending exploration when geology 
and control factors have been properly surveyed and recognized. 


24352 Westmoreland uranium deposit, Queensland, Aus- 
tralia. Fuchs, H.D. (Urangesellischaft m.b.H. und Co. K.G., 
Frankfurt am Main (Germany, F.R.)); Schindlmayer, W. E. 
(United Uranium No Liability, Melbourne (Australia)). pp 
59-70 of Uranium exploration case histories. Proceedings of 
an advisory group meeting on case histories of uranium ex- 

loration jointly organized | the IAEA and the OECD 
REA and held in Vienna, 2 26-29 Nov 1979. Vienna, Austria; 
International Atomic Energy Agency (1981). 

From Advisory group on case histories of uranium 
exploration; Vienna, Austria LL Nov 1979). 

Twenty-three years have passed since the initial discovery of 
uranium mineralization at the Westmoreland Locality in NW 
Queensland, Australia, in 1956, and the exploration history of the 
deposit, given in this paper, is a colourful one. Several exploration 
groups worked the areas at various intervals dictated by the initial 
discovery efforts and their revival in the late 1960s; financial diffi- 
culties; resumption of work by farm-out; disappointment on reas- 
sessment of data; further farm-outs; and, finally, resumption of sys- 
tematic work that located further mineralization and now takes the 
prospect towards potential feasibility. 


24353 or A ny ys | and history of discovery of uranium 
North-Western Province of Zambia. Men- 
eghel L. (AC L. (AGIP SpA Zambia Branch, Lusaka). pp 75-94 of 
ranium exploration case histories. Proceedings of an advi- 
sory group Aucwery 5 on case histories of uranium exploration 
rey y or the IAEA and the OECD and 
eld in — 26.29 Nov 1979. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 
From Advisory group meeting on case histories of uranium 
pens Vienna, Austria (26 Nov 1979). 

Substantially negative results were obtained by an airborne 
spectrometer survey over an area of approximately 60 000 km? 
where geological mapping had revealed the presence of probable 
Roan age metasediments, the host rock of the famous Shinkolobwe 
uranium deposit. In spite of the negative results Agip SpA decided 
to continue exploration on a purely theoretical geological basis. 
The geological history of the Katanga Basin was reviewed, correla- 
tions established and evidence of a sedimentary origin of the known 
uranium occurrences, previously believed to be magmatic, collect- 
ed. The Lower Roan Formation, which is the lowest part of the 
Katanga Sequence, was identified as the host rock of original min- 
eralization. Photogeological interpretation revealed a band of 
Lower Roan some hundred metres thick dipping at approximately 
30° and encompassing four large windows of basement. A long and 
hard campaign of detailed prospection over the formation on a 100- 
m grid revealed fifteen uranium occurrences and several tens of 
anomalous areas. The subsequent drilling campaign intersected scat- 
tered mineralization, locally thick and of good grade, in vein-like 
type deposits. A uranium province has been brought to light but its 
economic significance is still to be established. A drilling campaign 
to evaluate the uranium reserves is planned. 


Pocos de Caldas and Itataia: Two case histories of 
exploration in Brazil. Forman, J.M.A.; Angeiras, 
A.G. (NUCLEBRAS, Rio de Janeiro (Brazil)). pp 99-136 of 
Uranium exploration case histories. Proceedings of an advi- 
sory group meeting on case histories of uranium exploration 
jointly or by the IAEA and the OECD NEA and 
held in Vienna, 26.29 Nov 1979. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov — 

Zirconium minerals have been known in Pocos de 
Caldas Plateau since 1887, although associated radioactive material 
was suspected only in 1948, following fogging on photographic 
plates. High UsOs contents were then discovered in caldasites 
(zircon + baddeleyite) which occur in the alkaline complex. Explo- 


ration commenced in 1952 with the object of evaluating uranium 
reserves associated with Zr ores. In 1965 amorphous uranium min- 
erals and jordisite were found in the Agostinho deposit. This type 
of occurrence then became the main exploration objective. Later in 
1972, pitchblende, coffinite and jordisite were found in the present 
Campo do Cercado deposit. Reserves exceed 26 000 t UsOs in the 
Plateau. The Itataia deposits were discovered following a carborne 
radiometric survey in 1975 over the Precambrian basement rocks of 
NE Brazil, during which more than a dozen anomalies were found. 
ie ge Sy ee ee eee 
mid-1976, and a very large uranium-phosphate ore bod 

suspected in 900-m.y.-old marbles and gneisses. Drilling 
mid-1977 and the deposit is at present in an advanced stage 


Mining Company (W: 

Ltd., South Africa. Stewart, B.D. (Johannesbur; 
dated Investment Co. Ltd., South Africa). pp 
Uranium exploration case histories. Proceedings of a1 an advi- 
sory group m on case histories of uranium exploration 
jointly “ume y the IAEA and the OECD and 
held in Vienna, 26-29 Nov 1979. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From Advisory group on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The Cooke Section ore bodies lie in the South West Witwa- 
tersrand, South Africa, adjacent to the outcropping Central Rand 
deposits which have been exploited on a large scale since 1886. 
Since the early 1900s several programmes have been carried out to 
locate the south-westerly, subsurface extensions of the Central 
Rand deposits. The programme which ultimately led to the delinea- 
tion of the Cooke Section deposit was initiated in the early 1950s. 
This programme covered an area roughly 150 km? and holes were 
spaced out at intervals of 3 to 5 km. Some positive results were ob- 
tained, and this led to a follow-up programme in which 88 holes 
were drilled, resulting in the Cooke Section mining operation. 
Payability was found to occur in a group of conglomerates known 
collectively as the Middle Elsburg reefs, but not in the well-known 
reefs of the Central and West Rand. The Middle Elsburgs, though 
auriferous and uraniferous, have not been found payable along the 
Central Rand, and were not the primary target of the initial pro- 
gramme. It is estimated that the total resources amount to 72 mil- 
lion t of ore, of which about 36 million t are considered to be 
viable under current economic conditions. This case study clearly 
demonstrates that an exploration programme must always be flexi- 
ble enough to cater for the unexpected developments that are usual- 
ly encountered. The exploration emphasises the need for patient, 
systematic analysis of all data, particularly when the ore body being 
prospected is deeply buried. 


24356 Discovery of the Jabiluka uranium deposits, East 
Alligator River Region, Northern Territory of Australia. 
Rowntree, J.C.; Mosher, D.V. (Pancontinental Mining Ltd., 
pe: A (Australia). pp 171-193 of Uranium exploration 
case histories. Proceedings of an advisory group meetin, 
case histories of uranium exploration jointly or, by 
the IAEA and the OECD and held in Vienna, 26-29 
Nov 1979. Vienna, Austria; International Atomic Energy 
Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The Jabiluka One and Two uranium deposits occur in 
Lower Proterozoic metasediments of the Cahill Formation. The ob- 
served part of the Cahill Formation exhibits four horizons which 
are favourable hosts for uranium mineralization. The host rocks are 
mainly chlorite and/or graphite schists and their brecciated equiv- 
alents which have undergone initial regional prograde metamor- 
phism to amphibolite facies, then retrograde metamorphism to 
greenschist facies. Mineralization consists of uraninite, mainly filling 





spaces and to a lesser extent in disseminated form. Chlorite 
ion is intimately associated with the uranium mineralization. 
portion of the Jabiluka Two deposit contains economic concen- 


praisals in selection of a property; (b) The recognition of the detec- 
tion limits of airborne radiometric surveys; (c) The importance of 
ground prospecting for low-order point-source radiometric anoma- 
lies which cannot be detected by airborne survey; (d) The impor- 
tance of evaluating all anomalies and the flexibility to change prior- 
ities as further exploration results are obtained; (e) The necessity of 
establishing the controls on the mineralization before proceeding 
with further exploration; (f) The necessity of exploring extensions 
of favourable lithologies to test for periodicity of mineralization 
even where cover precludes surface expression; and (g) The desir- 
ability for modification of exploration techniques on different types 
of anomalies. 


24357 Exploration of the Key Lake uranium de ts, 
Saskatchewan, Canada. Gatzweiler, R.; Schmeling, B. (Uran- 
erzbergbau G.m.b.H. und Co. K.G., Bonn (Germany, 
F.R.)); Tan, B. (Uranerz Exploration and Minin Ltd, Sas- 
katoon, Saskatchewan, Canada). pp 195-219 of Uranium ex- 
ploration case histories. Proceedings of an advisory group 
on case histories of uranium exploration jointly or- 
= by the IAEA and the OECD NEA and held in 
ienna, 26-29 Nov 1979. Vienna, Austria; International 

Atomic Energy Agency (1981). 
From Advisory group meeting on case histories of uranium 


= Austria Ap Nov 1979). 
one year after the discovery of the Rabbit Lake ura- 


nium man exploration started in the Key Lake area as part of a 
major uranium rush into Northern Saskatchewan, and within the 
frame of a joint venture. The area was not chosen on the basis of a 
particular metallogenetic concept. The lack of exploratory success 
in 1969 and 1970, together with the introduction in March 1970 of 
foreign ownership restrictions for uranium mining in Canada, dis- 
couraged six of the nine companies forming the original joint ven- 
ture. In 1971 the three remaining companies decided to continue 
under a redefined concept, based on the knowledge obtained from 
the Rabbit Lake deposit (Uranerz had acquired a 49% share in 
1970) and from the newly discovered uranium deposits in the Pine 
Creek Geosyncline, Australia. In the same year, exploration work 
resulted in the discovery of two high-grade mineralized boulders 
and significant radioactive and geochemical anomalies 5 km SW of 
Key Lake deposits. Subsequent exploration, aimed at finding the 
source of the mineralized boulders, comprised geological, glacial 
geological and ground radiometric surveys, boulder tracing, air- 
photo interpretation, lake sediment and muskeg sampling surveys, 
radon surveys, ground magnetic, gravity, electromagnetic and IP 
surveys, and drilling. The systematic exploration efforts resulted in 
the discovery of the Gaertner ore body in July 1975 and the Deil- 
mann ore body in June 1976, where glacial geology, lake sediment 
sampling, magnetic and electromagnetic surveys were the key 
methods in defining the drilling targets. Three further years and a 
total of about 2400 drillholes were needed to fully delineate the 
two ore bodies. 


Midwest Lake uranium discovery, Saskatchewan, 
oe. Scott, F. (Esso Minerals Canada, Toronto, Ontar- 
io). pp 221-240 of Uranium exploration case histories. Pro- 
ceedings of an advisory = B ce deme meeting on case histories of 
uranium exploration join y the IAEA and the 
OECD NEA and held in Vicuna, 26 26-29. Nov 1979. Vienna, 
Austria; International Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The discovery of the west Lake uranium deposit in Sas- 
katchewan came some ten years after the start of exploration. The 
original mining rights were acquired on the basis of regional pub- 
lished, geology and proximity to the earlier discovery. Aerial radio- 
metric surveys led to the location of a train of radioactive, glacially 
transported sandstone boulders and cobbles. The source of these 
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mineralized erratics did not outcrop, and an extensive series of 
magnetic, electromagnetic, seismic and gravity surveys was carried 
out in an unsuccessful attempt to identify the source location. These 
surveys were followed by several programmes of diamond drilling, 
geochemical surveys and Pleistocene geological studies. None of 
these programmes or surveys encountered bedrock mineralization. 
When information about ore controls in the Athabasca Basin 
became available, a limited programme of three 300-m wildcat dia- 
mond-drill holes was proposed. The second of these holes cut weak 
radioactivity in a poorly cored intersection. This intersection was at 
an unconformity at a depth of 200 m. The programme terminated 
prematurely with early melting of lake ice. The first hole in the 
subsequent winter's follow-up drilling intersected uranium values in 
excess of 8%. 


24359 From armchair geology to a deposit in a new ura- 
nium province. Bundrock, G. (Uranium Canada Ltd., 
Ottawa, Ontario). pp 243-275 of Uranium exploration case 
histories. Pr of an advisory group meeting on case 
histories of uranium exploration jointly or by the 
IAEA and the OECD and heid in Vienna, 26-29. Nov 
_—" Austria; International Atomic Energy Agency 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

Armchair geological considerations based on scarce data 
available in 1973 regarding supergene uranium mineralization (un- 
conformity-related uranium mineralization) led to a five-year explo- 
ration effort in the Baker Lake area, Northwest Territories, 
Canada. Exploration procedure, techniques applied, and the results 
of this work are reviewed. The initial field work entailed regional 
geological mapping and prospecting surveys, airborne geophysics 
and geochemical surveys in an area of 4000 km* Over a period of 
five years this area was enlarged, and ground totalling 10,000 km? 
was surveyed. Owing to the short summers, work in this remote 
area is generally restricted to a 2 1/2 to 3 months field season. In 
1977 the project proceeded to exploratory drilling of a target de- 
tected in 1974 close to Sissons Lake. Mineralization was encoun- 
tered, and best intersection exceeded 1% UsOs over a width of 33 
m. The geological setting and certain characteristics of the mineral- 
ization suggest that the find represents mineralization of the uncon- 
formity type. Increased exploration in the Baker Lake area gave 
rise to local concern that the activities interfered with hunting and 
that caribou migration routes would be adversely affected. A land 
freeze and a court injunction were imposed on all explorers, which 
severely restricted activities during 1977-1979. In large areas, explo- 
ration could proceed during only one month per year. All work at 
Sissons Lake was affected and only restricted follow-up of the 1977 
discovery was possible during 1978 and 1979. On the basis of pres- 
ent information, it is assumed that the discovery can be developed 
into a viable deposit. Judging from several additional anomalies de- 
tected during 1978 and 1979 by all companies, it seems likely that 
the area might become the second important province with uncon- 
formity-related mineralization in Canada. 


24360 Exploration of Bernabe Montano complex of ura- 
nium deposits, New Mexico, USA. Porter, D.A. (Conoco 
Inc., Denver, CO, USA). pp 279-291 of Uranium explora- 


tion case histories. gs of an advisory group meet- 
ing on case histories of uranium exploration — orga- 
nized by the IAEA and the OECD NEA and held in 
Vienna, * 36-29 Nov 1979. Vienna, Austria; International 
Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The Montano discovery is a significant eastern ex- 
tension of the Grants Mineral Belt, consisting of two nearly parallel 
mineralized trends with a combined strike length of about 14.5 km. 
One deposit with approximately 10° Ib of uranium oxide has been 
blocked out and several km of mineralized trend require additional 
delineation drilling. The mineralization exhibits many similarities to 
Westwater Canyon Member ore deposits in other parts of the 
Grants Mineral Belt; one of the most significant is the continuation 
of the south-easterly trend that has persisted, with some breaks, for 
a length of over 175 km. As with other Grants Mineral Belt depos- 
its, the mineralization is associated with multilevel humate masses 
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that are roughly parallel to the bedding of the Westwater Canyon 
Member host sandstone beds. These humate masses and the associ- 
ated uranium deposits show a marked preference for the margins of 
the thicker, more laterally continuous, channelways. The discovery 
of the Bernabe Montano complex of deposits is significant for sev- 
eral reasons. First, it opened up exploration in the distal fan facies 
where many geologists thought the uranium potential was relative- 
ly low. The discovery is potentially more significant in that it dem- 
onstrates the ability of detailed subsurface geologic mapping to sug- 
gest the location of high potential geologic trends in partially ex- 
plored but favourable regions where the more traditional surface 
geologic and radiometric techniques are no longer effective in find- 


ing new deposits. 


24361 Discovery of uranium deposits near Oshoto, East 
Central Powder River basin, Wyoming, USA. Stoick, A.F.; 
Boltz, K.L.; Buswell, M.D. (Nuclear Dynamics, Inc., Phoe- 
nix, AZ, USA). pp 293-306 of Uranium exploration case his- 
tories. i of an advisory group meeting on case 
histories of uranium exploration jointly organized by the 
IAEA and the OECD NEA and held in Vienna, 26-29 Nov 
ssi) Austria; International Atomic Energy Agency 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

A uranium deposit on the east-central flank of the Powder 
River basin was discovered in 1952 by airborne radiometrics. Sub- 
sequent exploration, including drilling, paleochannel mapping, and 
geochemistry, between 1971 and 1977, discovered 6 million Ib (2.7 
million kg) of indicated and inferred uranium reserves and 34 mil- 
lion Ib (15.4 million kg) of potential resources through an expendi- 
ture of US $4.7 million. Characteristics of the Oshoto ore body in- 
dicate that roll-front deposition is strongly influenced by facies 
changes within the fluvial Lance Formation. 


24362 Bernadan deposit, Haute-Vienne, France. Gely, P. 
(Compagnie Miniere Dong Trieu, Paris, France). pp 307 of 
Uranium exploration case histories. Proceedings of an advi- 
sory group meeting on case histories of uranium exploration 
jointly organized by the IAEA and the OECD NEA and 
held in Vienna, 26-29 November 1979. Vienna, Austria; In- 
ternational Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 


24363 Exploration of the Panna Maria uranium mine, 
Karnes County, Texas, USA. Bowman, E.C. (Chevron Re- 
search Co., San Francisco, CA (USA)); Cygan, N.E.; Alief, 
M.H. (Chevron Resources Co., Denver, CO, USA). pp 311- 
327 of Uranium exploration case histories. Proceedings of 
an advisory group meeting on case histories of uranium ex- 

loration jointly organized by the IAEA and the OECD 
NEA and held in Vienna, 26-29 Nov 1979. Vienna, Austria; 
International Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The Panna Maria Mine is located in Karnes County on the 
coastal plain of south-eastern Texas, about 55 miles (88 km) south- 
east of San Antonio. Host rock for the uranium is the Tordilla 
sandstone member of the Upper Eocene Jackson Group that strikes 
north-east and dips one to two degrees toward the coast. Chevron 
became interested in uranium exploration in south-east Texas in 
1971 as a result of reports of increased industrial activity in the 
area, some of which was apparently successful. Additional attrac- 
tions were the inexpensive drilling and the fact that many of the 
deposits were less than 200 feet deep. Also, some petroleum leases 
held by Chevron contained provisions relating to other minerals 
that might permit drilling for uranium. Regional stratigraphic stud- 
ies of the Upper Eocene, Miocene and Pliocene were completed in 
1972 and an area of interest was selected in western Karnes County 
with the Jackson group sands as the objective. Further studies nar- 
rowed the selection to the area between Hobson and Panna Maria, 
and the objective to the Tordilla sand Member of the Upper Jack- 
son. The exploration model was a roll-front uranium deposit occur- 
ring along a redox front trending generally north-east. Drilling 
began in 1972, using rotary drills and contract drillers and loggers, 
and extended with interruptions until the end of 1974. Ore-grade 


mineralization was discovered in the 26th hole drilled in 1972. A 
total of 987 holes were drilled for a contract cost of US $146.000. 
Uranium resources at that time were estimated to be approximately 
3.4 million Ib (1.5 million kg) UsOs. Evaluation and development 
drilling during 1975 and 1976 increased the proven and probable re- 
serves to 6 to 8 million lb (2.7 to 3.6 million kg) having a grade less 
than 0.1% UsOs. The mine and mill went on stream in February 
1979. 


24364 Discovery of the Cluff deposits, Saskatchewan, 
Canada, Dardel, J. (CEA, 75 - Paris (France)). pp 329-330 
of Uranium exploration case histories. Proceedings of an ad- 
visory group meeting on case histories of uranium explora- 
tion jointly organized by the IAEA and the OECD 
and held in Vienna, 26-29 November 1979. Vienna, Austria; 
International Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 


24365 Uranium exploration in the N.Vaasterbotten- 
S.Norrbotten province, northern Sweden. Gustafsson, B. 
(Geological Survey of Sweden, Luleaa). pp 333-350 of Ura- 
nium exploration case histories. Proceedings of an advisory 
group meeting on case histories of uranium exploration 
jointly organized by the IAEA and the OECD NEA and 
held in Vienna, 26-29 Nov 1979. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

Over the past decade, the Geological Survey of Sweden 
(SGU) has discovered a uranium province N.Vaasterbotten- 
S.Norbbotten, in northern Sweden. The province contains some 
thirty prospects. SGU has an annual budget for uranium prospect- 
ing of US $6.5 million, of which half is government-financed and 
half on contract from the Swedish Nuclear Fuel Supply (SKBF). 
Uranium exploration is integrated with other Survey activities, par- 
ticularly prospecting for other metals. The state-financed pro- 
gramme is concentrated essentially within the N.Vaasterbotten- 
S.Norbbotten uranium province. The uranium occurrences here are 
spatially related to terrestrial acid volcanics of Middle Proterozoic 
age. Some occurrences have been radiometrically dated, yielding an 
age of 1750 m.y., at which time the Svecokarelian Orogeny is con- 
sidered to have reached its climax. Restricted sodium metasomatism 
occurs in connection with these occurrences. Glacial drift 3-10 m 
thick obscures much of the bedrock and provides an excellent 
medium for exploration. The discovery of any new prospect has 
been followed by blanket coverage of the surrounding area using 
regional airborne radiometric surveying and geochemical and geo- 
logical ground surveying. As drilling costs are high (US$70-130 per 
metre), much effort is concentrated on the detailed predrilling 
work. As an aid to geological bedrock mapping, detailed magnetic 
and electromagnetic methods are used. When (in nearly all cases) 
the mineralization is not exposed, a glaciogeological interpretation 
is made with the help of detailed boulder tracing within state sys- 
tems, till spectrometry and seismic refraction. The uranium poten- 
tial for the whole province is estimated to be 20,000 t U. The most 
important deposit so far is Pleutajokk. 


24366 Exploration history of the Kvanefjeld uranium de- 
posit, Ilimaussaq intrusion, Scuth Greenland. Nielsen, B.L. 
(Groenlands Geologiske Undersoegelse, Copenhagen (Den- 
mark)). pp 353-388 of Uranium exploration case histories. 
Proceedings of an advisory group meeting on case histories 
of uranium exploration jointly organi by the IAEA and 
the OECD A and held in Vienna, 26-29 Nov 1979. 
Vienna, Austria; International Atomic Energy Agency 
(1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

The uranium deposit at Kvanefjeld is situated in the alkaline 
complex of Ilimaussaq in South Greenland. The deposit belongs to 
the category of disseminated magmatic low-grade uranium re- 
sources. The resources known at present are 27,000 tU in the class 
of reasonably assured resources and 16,000 tU in the class of esti- 
mated additional resources. The ore body is still open in two direc- 
tions and the possibility of considerably increasing the resource fig- 
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ures is high. The average grade of the ore is 340 ppm U. Explora- 
tion work has reached a detailed development stage and material is 
at present being mined for extraction tests on the refractory ore. 
The exploration history dates back to the mid-1950s, and during the 
subsequent 25 years the deposit has been investigated with varying 
intensity. Yet its economic feasibility has not been proven and the 
decision for or against development awaits the results of the metal- 
lurgical pilot-plant tests and the solution of a number of environ- 
mental and legal questions. A lapse of three to five years is expect- 
ed before a final decision can be made. The character of the explo- 
ration in the area is determined by the fact that exploration licences 
for radioactive materials are traditionally not given to private 
mining companies in Greenland. The Kvanefjeld deposit has ac- 
cordingly been explored by Danish State institutions without direct 
commercial interest in the development; no centrally co-ordinated 
exploration, metallurgical and environmental study has been carried 
out. Progress in the exploration has therefore been largely gov- 
erned by the initiatives of single institutions. 


24367 Uranium mineralization in the Bohemian Massif 
and its exploration. Matolin, M.; Pluskal, O.; Rene, M. (Kar- 
lova Univ., Prague (Czechoslovakia). Prirodovedecka Fa- 
kulta). pp 389-396 of Uranium exploration case histories. 

ings of an advisory Pap meeting on case histories 
of uranium exploration join anized by the IAEA and 
the OECD NEA and held in Vienna, 26-29 Nov 1979. 
Vienna, Austria; International Atomic Energy Agency 
(1981). 

From Advisory group meeting on case histories of uranium 
exploration; Vienna, Austria (26 Nov 1979). 

Long-term systematic and planned uranium survey including 
airborne, carborne, ground, logging and laboratory radiometric 
measurements as well as geological and geochemical investigations 
have shown a difference in radioactivity of two regional geological 
units in Czechoslovakia. The higher regional radioactivity of the 
Variscan granitoid rocks of the Bohemian Massif differs from that 
of the West Carpathians and is associated with more frequent urani- 
um mineralization. Endogenous vein-type uranium mineralization 
has a spatial association with high-radioactivity granitoids in the 
Bohemian Massif. Airborne prospection defined rock radioactivity 
features on a regional scale while surface and subsurface radiomet- 
ric and geological investigations using various techniques localized 
important uranium deposits. Complex statistical evaluation of nu- 
merous geophysical and geological data was studied in order to de- 
lineate uranium-favourable areas. 


0503 Mining 


REFER ALSO TO CITATION(S) 24287 


24368 Modeling program for the environmental assess- 
ment of in-situ uranium Kleinstreuer, C. (Oak 
Ridge National Lab., TN). pp 241-247 of Simulation, model- 
iy y= decision in energy systems. Carver, M.B.; Hamza, 

(eds.). Anaheim, CA; ACTA Press (1978). 

From International symposium on simulation, modelling and 
decision in energy systems; Montreal, Canada (1 Jun 1978). 

The US Nuclear Regulatory Commission is responsible for 
licensing mining and milling operations as a part of the nuclear fuel 
cycle. In recent years there has been increased interest in the envi- 
ronmental impact of uranium solution mining operations (in situ 
leaching) and tailing ponds from conventional mining activities. 
One area of particular concern is the possible contamination of nat- 
ural water systems by toxic or radioactive materials mobilized at 
these sites. With the main emphasis on uranium recovery from low- 
grade ore bodies by in situ leaching, this paper gives necessary 
background information on this new technique and describes poten- 
tial environmental effects hazardous to public health. Ongoing 
modeling efforts and their limitations for the environmental assess- 
ment of solution mining operations in Wyoming and Texas are pre- 
sented. In conclusion, more realistic modeling approaches are out- 
lined for the development of mathematical/physical simulators opti- 
mizing well locations, i.e., minimizing lixiviant losses, and predict- 
ing contaminant concentrations in time and space. 
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0505 Enrichment 


REFER ALSO TO CITATION(S) 24957 


Univ., New Haven, CT (USA). ‘Dept. of ing and 
Ap lied Science). Nuclear Instruments and Methods in Phys- 
io Reneele 186: No. 1/2, 183-187(1 Jul 1981). 

From 10. international conference on electromagnetic iso- 
tope separates and techniques related to their applications; Zinal, 
Switzerland (1-6 Sep 1980). 

Mass separation in magnetized, highly ionized, rotating metal 
plasmas is described. Plasma rotation velocities up to 1.1 x 10* ms 
in an Al-Ti plasma and up to 7.4 x 10° ms~' in a Cu-Ni plasma were 
measured. Centrifugal mass separation in Al-Ti and Cu-Ni plasmas 
was measured. In the Cu-Ni plasma, up to 60% enrichment of Cu 
was measured. These measurements are compared with a simple 
two-fluid model of centrifugal plasma separation. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 25346, 25978 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 24385, 24862 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 24417 


24370 (PB—82-106840) Guidelines for selecting preferred 
highway routes for large quantity shipments of radioactive 
materials. (Materials Transportation Bureau, Washington, 
DC (USA)). Jun 1981. 92p. IS, PC A05/MF AOl1. 

The document has been prepared primarily for use by State 
officials involved in conducting a routing analysis at the State-level 
for the purpose of selecting highway routes for the transportation 
of large quantity radioactive materials. The guidelines presented 
here were developed in support of regulations issued by the De- 
partment of Transportation on January 19, 1981 and published in 
the Federal Register (46 FR 5298). This document describes the de- 
velopment of the routing methodology, identifies the important risk 
factors involved in conducting a routing analysis, and presents a 
method of estimating risk factors for the purpose of selecting the 
most appropriate highway route for large quantity radioactive ma- 
terials. 


0510 Marketing And Economics 


REFER ALSO TO CITATION(S) 24958 


0520 Waste Management 


REFER ALSO TO CITATION(S) 24408, 24414, 24964, 25427, 25427, 25494, 
26545, 26554 


24371 (CONF-790304—) Geological disposal of nuclear 
waste. (American Society of Mechanical Engineers. New 
Mexico Section; New Mexico Univ., Albuquerque (USA). 
Coll. of Engineering). 1979. 87p. American Society of Me- 
chanical Engineers, P.O. Box 5392, Albuquerque, NM. 
Order Number DE82902335. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Fourteen papers g with disposal of high-level radioac- 
tive wastes are presented. These cover mage in salt deposits, 
geologic deposits and marine disposal. Also included are papers on 
nuclear waste characterization, transport, waste processing technol- 
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ogy, and safety analysis. All of these papers have been abstracted 
and indexed. (AT) 


ae a ae Bag mah 9-18) Radioactive waste 
treatment technology. W: D. Jr. (Dept. of Energy, 
Engine PO” Bo: 7 5392, Alb eco NM. Order 
x ue, er 

Number DE82902335. —" 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

DOE has designated lead organizations to direct and coordi- 
nate total DOE programs for nuclear waste treatment technology 
development for high-level and TRU waste. During FY 1979, pro- 
gram strategy documents will be issued covering the total programs 
for each of these waste types. Close coordination is being main- 
tained between waste generators, waste process development and 
waste isolation programs. All of these programs are contained 
within the DOE Office of Nuclear Waste Management and have 
been reviewed by the Nuclear Waste Management Interagency 
Review Group. Urgently needed at this time are high-level and 
TRU solid waste repository waste acceptance criteria and a defini- 
tion of repository environmental conditions. Each waste form must 
be designed to meet repository performance criteria under expected 
temperatures, pressures, moisture, chemical constituent, etc. condi- 
tions. Plans are being formulated for a waste form characterization 
laboratory to test and assure the waste forms meet repository con- 
ditions. Near- and long-term safety is a primary concern of the pro- 
gram. Each process and/or facility will be built and operated in a 
manner that all required safety, environmental and public health 
standards are met and maintained. In addition, the goal is to assure 
the long-term confinement of these wastes is accomplished with 
minimum reliance on man (for maintenance and 
surveillance.Development and selection of optimum long-term 
waste forms continue to be challenging issues; however, safe and 
cost-effective methods for producing suitable waste forms and con- 
tainers are being developed, repository waste acceptance criteria 
are being developed, and an orderly process has been established to 
complete development, select and implement the programs required 
to produce acceptable waste forms. 


24373 (CONF-790304—, pp 19-23) Geologic siting con- 
siderations for the disposal of radioactive waste into subma- 
rine geologic formations. Hollister, C.D. (Woods Hole 
—_ Inst., MA). 1979. American Society of Me- 
hani gineers, P.O. Box 5392, Albuquerque, NM. 
Order Number DE82902335. 
From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 
The most desirable characteristics of the host medium are: 
(1) low permeability and high Kd; (2) ability to self heal, ie., be 
visco-elastic in response to dynamic stress; (3) stability under pre- 
dicted thermal loading; (4) a low content of organic matter, i.e., be 
well oxidized. The submarine geologic formation that appears to 
best satisfy the above criteria is abyssal red clay. Depending on or- 
ganic interactions and permeability considerations, light brown 
deep-sea clays with 20 to 40% CaCOs also may be suitable. In- 
creasingly organic-rich, more permeable biogenic oozes appear less 
suitable, with turbidite sands and silts least desirable of all. Ocean 
regions excluded at the present time are: (1) areas less than 4000 
meters deep; (2) the continental margin including fans, deltas, 
aprons, cones; (3) proximal portions of abyssal plains; (4) all frac- 
ture zone abyssal plains; (5) all submarine canyon-levee systems; (6) 
areas covered with less than 50 meters of sediment; (7) areas great- 
er than 100 nautical miles from plate boundaries; (8) areas with ice- 
rafted debris; (9) major shipping lanes, cable routes and defense in- 
stallations; (10) seafloor regions below areas of high biological pro- 
ductivity; and (11) approximately one third of the world’s ocean 
floor satisfy these criteria. 


24374 (CONF-790304—, pp 25-29) Ion transport in 
deep-sea sediments. Heath, G.R. (Oregon State Univ., Cor- 
vallis). 1979. American Society of Mechanical Engineers, 
P.O. Box 5392, Albuquerque, NM. Order Number 
DE82902335. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 
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Initial assessment of the ability of deep-sea clays to contain 
nuclear waste is optimistic. Yet, the investigators have no delusions 
about the complexity of the natural geochemical system and the 
perturbations that may result from emplacement of thermally-hot 
waste cannisters. Even though they may never be able to predict 
the exact nature of all these perturbations, containment of the nu- 
clides by the waste form/cannister system until most of the heat has 
decayed, and burial of the waste to a sufficient depth that the al- 
tered zone can be treated as a black box source of dissolved nu- 
clides to the enclosing unperturbed sediment, encourage them to 
believe that ion migration in the deep seabed can be modeled accu- 
rately and that our preliminary estimates of migration rates are 
likely to be reasonably realistic. 


24375 ag atnggeoy pp 31-34) Physical and biologi- 
cal transport. Marietta, M.G. (Sandia Labs., Albuquerque, 
NM). 1979. American Society of Mechanical Engi eers, 
P.O. Box 5392, Albuquerque, NM. Order Number 
DE82902335. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

In order to evaluate the feasibility of sub-seabed waste dis- 
posal, it is necessary to consider the results of leakage or accidental 
failure to emplace the canister within the deep-sea sediments. Such 
accidental release is possible for any waste disposal option, and the 
associated risks must be evaluated so that comparisons between op- 
tions can be made. Therefore, one must be able to trace the migra- 
tion of escaped radionuclides from the canister site within the sedi- 
ments (or possibly elsewhere for various accident events), through 
the sediments, water column, and ecosystem to man. Only in this 
way can the environmental impact of sub-seabed nuclear waste dis- 
posal be quantitatively evaluated. A mathematical model which de- 
scribes this migration of radionuclides through the various transport 
mechanisms of the sea must be written in order to quantify the re- 
lease of a given amount of waste material. This model is directed 
towards answering two questions. What is the effect upon the 
marine environment, and what is the effect upon man? These ques- 
tions require a predictive capability for the levels of radioactivity in 
the marine biota and for the dose to man. 


24376 (CONF-790304—, p PP 55-57) Evaluation of basalt 


flows as a waste isolation um. Deju, R.A. (Rockwell 
Hanford tions, Richland, WA). 1979. American Soci- 
ety of Mechanical Engineers, P.O. Box 5392, Albuquerque, 
NM. Order Number DE82902335. 

From 19. annual ASME symposium, geological disposal of 
mea waste; op wae NM, USA (15 Mar 1979). 

The Basalt Waste Isolation Program within Rockwell Han- 
ford Operations has the responsibility of conducting studies to de- 
termine the feasibility of using the basalt formations, which are in 
the Pacific Northwest and the Hanford Site, as a site for terminal 
storage of commercial nuclear waste. This program is divided into 
systems integration, geology, hydrology, engineered barrier studies, 
engineering testing, and the construction of a near-surface test fa- 
cility. Brief descriptions of each task are presented. (ATT) 


24377 (CONF-790304—, pp 59-61) Generic aspects of 
salt repositories. Laughon, R RB. (Battelle Memorial Inst., 
Columbus, OH). 1979. American Society of Mechanical En- 
ineers, P.O. Box 5392, Albuquerque, NM. Order Number 
E82902335. 
From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

The history of geological disposal of radioactive wastes in 
salt is presented from 1957 when a panel of the National Academy 
of Sciences-National Research Council recommended burial in 
bedded salt deposits. Early work began in the Kansas, portion of 
the Permian Basin where simulated wastes were placed in an aban- 
doned salt mine at Lyons, Kansas, in the late 1960's. This project 
was terminated when the potential effect of nearby solution mining 
activities could not be resolved. Evaluation of bedded salts resumed 
a few years later in the Permian Basin in southeastern New Mexico, 
and search for suitable sites in the 1970's resulted in the formation 
of the National Waste Terminal Storage Program in 1976. Evalua- 
tion of salt deposits in many regions of the United States has been 
virtually completed and has shown that deposits having the greatest 
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potential for radioactive waste disposal are those of the largest de- 
positional basins and salt domes of the Gulf Coast region. (ATT) 


24378 (CONF-790304—, Pile 71-73) Site evaluation for 
the Waste Isolation Pilot Plant (WIPP). Hill, L.R. (Sandia 
Labs., Albuquerque, NM). 1979. American Society of Me- 
chanical Engineers, P.O. Box 5392, Albuquerque, NM. 
Order Number DE82902335. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Preliminary site selection activities for the WIPP are com- 
plete now; these consisted primarily of national and regional studies 
over the past fifteen years, and resulted in selection of the WIPP 
study area for geological characterization. The work of geological 
characterization should be considered to have begun with the drill- 
ing of ERDA 9 at the center of the WIPP study area and the initi- 
ation of seismic reflection work on the site. That geological charac- 
terization, which is primarily oriented to provide specific data con- 

cerning the present geology of the site, was virtually complete in 
+i Hon 1978, when the Geological Characterization Report was 
submitted to the Department of Energy; much basic information 
has been gathered indicating no major technical problems with the 
site as it is now understood. Studies of long-term processes which 
might affect a repository or have an effect on safety analyses will 
now be the major geotechnical activity for the WIPP site evalua- 
tion team, some of these activities are already underway. These 
studies will deal with the age of significant features and the rates 
and processes which produce those features. The information so 
gained will be useful in increasing the confidence in evaluation of 
the safety of a repository. 


24379 (CONF-790304—, pp 75-80) Technical issues for 
WIPP. Hunter, T.O. (Sandia Labs., ns. NM). 
1979. American Society of Mechanical En P.O. Box 
5392, Albuquerque, NM. Order Number D 82903335. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Emplacement of wastes in the WIPP will include experi- 
ments on various waste types which will provide essential data on 
waste-rock interaction and repository response. These experiments 
will include evolution of the synergistic effects of both heat pro- 
duction, radiation, and actual waste forms. While these studies will 
provide essential data on the validity of waste isolation in bedded 
salt, they will be preceded by a broad-based experimental program 
which will resolve many of the current technical issues providing 
not only an assessment of the safety of performing such experiments 
but also the technical basis for assurance that the appropriate ex- 
periments are performed. Data and predictive modeling techniques, 
which are currently available, can bound the consequences associat- 
ed with these technical issues. Predictions of the impact on public 
safety based on these analyses indicate that safe waste disposal in 
WIPP salt beds is achievable; however, a major use of WIPP will 
be to conduct realistic experiments with HLW forms to address 
some of the unresolved details of these waste/salt interactions. 


24380 (CONF-811218—1) Geographic factors 
od suitability of low-level waste 


related to 
disposal. Zittel, H.E. (Oak 
ng e National Lab., TN (USA)). 1981. Contract W-7405- 


-26. 7p. 
DE82006793. 

From Symposium on low-level waste disposal: I. site suit- 
ability requirements; Arlington, VA, USA (8 Dec 1981). 

A number of factors related to the site suitability of low- 
level waste disposal sites are discussed. The factors are a combina- 
tion of those which might be considered environmental and those 
dealing with site criteria. Among the factors covered are: possible 
population criteria, alternative site selection, transportation criteria 
and community involvement considerations. All these factors are 
discussed in a manner based on the premise that the technology 
exists to carry out low-level waste disposal in a manner such that 
public health and safety can be insured. The conclusion of the dis- 
cussion is that problems encountered in siting low-level waste facili- 
ties will be largely societal and political in nature. 


NTIS, PC A02/MF AOl. Order Number 
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24381 (LA—9077-MS) Decommissioning of the TA-42 
plutonium contaminated incinerator facility. J.R.; 
Garde, R. (Los Alamos National Lab., NM )). Nov 
1981. Contract W-7405-ENG-36. 18p. NTIS, A02/MF 
A0l. Order Number DE82007353. 

During 1978, a plutonium (***Pu) contaminated incinerator 
facility at the Los Alamos National Laboratory, Los Alamos, New 
Mexico, was decommissioned. The project involved dismantling the 
facility and burying the debris at an on-site radioactive solid waste 
disposal/storage area. Contaminated soil from the 5000 m? area was 
also buried. The facility was constructed in 1951 to incinerate **Pu 
contaminated wastes. It was later used as a decontamination facili- 
ty. The major features included a 185-m? floor area control build- 
ing, incinerator, cyclone dust collector, spray cooler, venturi scrub- 
ber, air filter bank, ash separator, and two 140 000-liter ash storage 
tanks. Six-hundred cubic meters of debris and 1200 m® of soil con- 
taminated with less than 10 nCi *°Pu per gram of soil were buried 
at the Laboratory disposal area. Five cubic meters of **®Pu con- 
taminated ash residues containing more than 10 nCi *®Pu per gram 
of waste were packaged and stored to meet the Department of 
Energy's 20-year retrievable storage criteria. The operation con- 
sumed 80 work days and 5800 manhours at a cost of $150 000. This 
report presents the details concerning decommissioning procedures, 
the health physics, the waste management, the environmental sur- 
veillance results, and a cost breakdown for the operation. 


24382 (RHO-BWI—81-100-1Q) Basalt waste isolation 

project. Quarterly report, October 1, 1980-December 31, 
1980. Deju, R.A. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford rations). Fe 1981. Con- 
tract AC06-77RL01030. 94p. IS, PC AOS/MF AOl1. 
Order Number DE82005750. 

In September 1977, the National Waste Terminal Storage 
Program was restructured to support investigations of two US 
DOE sites - Hanford and Nevada. The Basalt Waste Isolation Pro- 
ject within Rockwell Hanford Operations has been chartered with 
the responsibility of conducting these investigations. The overall 
Basalt Waste Isolation Project is divided into the following princi- 
pal work areas: systems integration, geosciences, hydrology, engi- 
neered barriers, near-surface test facility, engineering testing, and 
repository studies. Summaries of major accomplishments for each 
of these areas are reported in this document. 


24383 (RHO-LD—81-101-B) Long-term high-level de- 
fense waste technology. Progress report, January-March 
1981. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford rations). Jun 1981. Contract AC06- 
77RLO1030. 59p. S, PC A04/MF A0Ol1. Order Number 
DE82005755. 

Based on the engineered method selected to either retrieve 
the waste or dispose of it in situ, a total of seven classes of waste 
sites have been identified for evaluation in the Hanford Defense 
Waste Environmental Impact Statement. A safety assessment is 
being conducted of continued in-tank storage. Conceptual design of 
Project B-340a, Waste Management Test Facility was 90% com- 
pleted; it will provide a waste tank mockup and test stand for con- 
ducting large-scale equipment development. The HEATING-5 
code was used to determine tank internal waste and structural con- 
crete temperatures that would result from filling the dome void 
space with several different materials and covering the tanks with a 
soil barrier. A methodology was developed for determining in-tank 
waste inventories. Forty-five concrete samples were prepared using 
synthetic salt cake, Redox sludge, and various additions; cesium and 
sodium leach rates were comparatively high. Bitumen samples were 
prepared using synthetic salt cake and Redox sludge. Cesium and 
sodium leach rates were comparatively low. 


24384 (RHO-LD—172) Alternatives to control subsi- 
dence at low-level radioactive waste burial sites. Phillips, S.J.; 
Carlson, R.A. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford tions). Sep 1981. Con- 
tract AC06-77RL01030. 3lp. S, PC A03/MF AOI. 
Order Number DE82005900. 

A substantial quantity of low-level radioactive and hazard- 
ous wastes has been interred in shallow land burial structures 
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throughout the United States. Many of these structures (trenches, 
geotechnical subsidence prob- 
stabilization. Senna surface manifestations 
of subsidence include: large cracks, basins, and cave-ins. Subsidence 
is primarily caused by void filling, and physicochemical degrada- 
tion and solubilization of buried wastes. These surface features rep- 
resent a potential for increased contamination transport to the bio- 
sphere via water, air, biologic, and direct pathways. Engineering al- 
ternatives for the reduction of buried waste and matrix materials 
voids are identified and discussed. The advantages, disadvantages, 
costs of each alternative are evaluated. Falling mass, pile driv- 
and in situ incineration engineering alternatives were selected 

for further development. 


—_ Process for recovery of palladium from nuclear 


wastes. Buxton, S.R.; ee D.O. (to 


Department of = ok vs US Patent 4,290,96 22 Sep 1981. 
Filed date 16 Jun 19 

PAT-APPL-159892. 

Palladium is selectively removed from spent nuclear fuel re- 
processing waste by adding sugar to a strong nitric acid solution of 
the waste to partially denitrate the solution and cause formation of 
an insoluble palladium compound. The process includes the steps 
of: (A) adjusting the nitric acid content of the starting solution to 
about 10 m, (B) adding 50% sucrose solution in an amount suffi- 
cient to effect the precipitation of the palladium compound, (C) 
heating the solution at reflux temperature until precipitation is com- 
plete, and (D) centrifuging the solution to separate the precipitated 
palladium compound from the supernatant liquid. 


24386 Phase relations in crystalline ceramic nuclear 
waste forms: the system UO/sub 2+ x/-CeO/sub 2/-ZrO/sub 
2/- ThO/sub 2/ at 1200/degree/c in air. Pepin, J.G.; McCar- 
thy, G.J. (Pa State Univ, University Park, USA). Journal of 
the American Ceramic Society; 64: No. 9, 511-516(Sep 1981). 

Steady-state phase relations in the system UO/sub 2+x/- 
CeO/sub 2/-ZrO/sub 2/-ThO/sub 2/ were determined for applica- 
tion to phase relations in high-level crystalline ceramic nuclear 
waste forms. Sample were treated at 1200/degree/C at an oxygen 
partial pressure of 21.3 kPa and a total pressure of 101.3 kPa. Phase 
assemblages were found to be comprised of cubic solid solutions of 
the fluorite-structure type, solid solutions based on ZrO/sub 2/, and 
orthorhombic solids solutions based on U/sub 3/O/sub 8/. 58 refs. 


24387 Trace water content of hla ot 
domes. Knauth, L.P. (Arizona State Univ., Bia hy 

M.B. Science (Washington, D.C.); 213: 1005-1007(28 yo 
1981). Contract AC97-80ET46616. 

The trace water content of salt in six Louisiana salt domes 
has been determined and has been found to be the lowest of any 
terrestrial rock type. The average water content of normal domal 
salt is on the order of 0.003 percent by weight, but anomalous 
zones within salt stocks can have more than ten times this amount. 
From the average value, the minimum amount of water in liters, W, 
available to collect around a radioactive waste repository is given 
as W = 0.28 r°, where r is the radius in meters of the sphere in 
which water may be thermally activated to migrate completely to 
the repository. 


24388 Solid state reactions in the system Al/sub 2/O/sub 
3/-Nd/sub 2/O/sub 3/-CaO: a system pertinent to radioac- 
tive waste disposal. Jantzen, C.M.; Neurgaonkar, R.R. 
(Rockwell Int, Thousand Oaks, Calif, USA) M Materials Re- 
search Bulletin; 16: No. 5, 519-524(May 1981). 

High-alumina ceramic phases are promising crystalline hosts 
for containment of radioactive wastes. The distribution of lanthan- 
ons in the calcia-alumina rich compositions, e.g., in CaAl/sub 12/ 
O/sub 19/LnAl/sub 11/O/sub 18/ type solid solutions, has been 
explored by using Nd as a model 4f element. The remaining phase 
compatibilities and solid solution ranges have been examined at 
1300/degree/C. 25 refs. 


24389 Proceedings of the workshop on radionuclide re- 
lease scenarios for geologic repositories, Paris, 8-12 Sep 1980. 
Paris, France; OECD (1981). vp. (CONF-8009121—). 

From International workshop on radionuclide scenarios for 
geologic repositories; Paris, France (8 Sep 1980). 
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Selected papers are indexed separately. 


uclear-electric transfer mission for nuclear waste 
Rutkowski, E.F.; lan, M.H. (Pa State Univ, 
University Park, USA). AIAA r; 1-10(1981). 

A preliminary study is presented on the use of a nuclear- 
electric orbital transfer vehicle for the transfer of high-level nuclear 
wastes from low Earth orbit to a circular orbit about the sun. Feas- 
ibility of replacing a conventional chemical OTV/SOIS combina- 
tion with a system using either ion or magneto-plasmadynamic 
(MPD) engines is reviewed. 22 refs. 


24390 N 


24391 Engineering-scale vitrification of commercial high- 
level waste. Bonner, W.F.; Bjorklund, W.J.; Hanson, M.S.; 
Knowlton, D.E. (Battelle, Pac Northwest "Lab, 

Wash). Proceedings of the ium on Waste Management: 
2: 339-363(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

The feasibility of radioactive waste solidification was demon- 
strated in the Waste Solidification Engineering Prototypes program 
between 1966 and 1970 using simulated power-reactor waste com- 
posed of nonradioactive chemicals and high-level waste (HLW) 
from spent, Hanford reactor fuel. Thirty-three engineering-scale 
canisters of solidified HLW were produced during the operations. 
In early 1979, the Nuclear Waste Vitrification Project (NWVP). 
demonstrated the vitrification of HLW from the processing of 
actual commercial nuclear fuel. This program consisted of two 
parts, waste preparation and vitrification by spray calcination and 
in-can melting. This paper discusses results from the NVWP. 


24392 Alternatives for vitrification of existing commer- 
cial high-level waste by spray calcination/in 

Holton, L.K.; Larson, D.E.; Mel i , G.B.; 

(Battelle, Pac Northwest Lab, ). 

of the a on Waste eee 2: i, Prccondings 
(CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

Three vitrification flowsheet options have been investigated 
for immobilization of existing commercial high-level waste stored at 
the Western New York Service Center. Laboratory glass develop- 
ment studies and process feasibility studies using the Spray Cal- 
ciner/In-Can Melter process were explored. The Spray Calciner/ 
In-Can Melting (SC/ICM) Process converts high-level waste into a 
borosilicate glass for long-term storage of the radioactive material. 
This process is a candidate process for immobilization of this com- 
mercial waste; however to date the specific waste form and process 
for waste immobilization has not been chosen. Initial results ob- 
tained from the laboratory investigations and the pilot plant testing 
using nonradioactive chemicals are reported in this paper. 


24393 Volume reduction of contaminated metal waste. 
Copeland, G.L.; Heestand, R.L. (Oak Ridge Natl Lab, 
Tenn). Proceedings of the — on Waste Management; 
2: 425-433(1980).( (CONF-8003 13—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

Two approaches are presently being investigated to mini- 
mize the volume of low-level radioactively contaminated metals 
consigned to land burial: volume reduction by melting; and removal 
of the metal from the waste stream by melting and the verification 
of the radioactive-nuclide content of the resulting ingots. Two dif- 
ferent types of experiments were carried out: Laboratory melts of 
various metals were made to compare the observed partitioning of 
uranium to the slag with that calculated from thermodynamic con- 
siderations; an engineering-scale demonstration was also conducted 
in which a typical batch of metal scrap was contaminated with ura- 
nium dioxide and processed through the proposed handling plan in- 
cluding mechanical size reduction, drop melting, and induction 
melting. 3 refs. 





ve study of alternative high-level waste 
solidification processes. Treat, R.L. (Battelle, Pac Northwest 
Lab, Richland, Wash). Proceedi of the Symposium on 


Waste Management; 2: 503-514(1980). (CONF-800313—). 
From Waste management conference; Tucson, AZ, USA (10 
Mar = 


paper discusses basic requirements for nine high-level 
waste solidification processes. These processes are: in-can glass 
melting process, joule-heated glass melting process, glass-ceramic 
process, marbles-in-lead matric process, coated supercalcine pellets- 
in-lead matrix process, SYNROC process, titanate process, concrete 
process, and cermet process. 


24395 Removal of radionuclides from the water-soluble 
fraction of Hanford nuclear defense wastes. Strachan, D.M.; 
Schulz, W.W. (Battelle, Pac Northwest Lab, Richland, 
Wash). Proceedings of the Symposium on Waste Management; 
2: 551-567(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

The current Hanford Waste Management Program has oper- 
ated since 1968 to remove the bulk of the long-lived heat emitters / 
sup 90/Sr and /sup 137/Cs from stored high-level wastes. The 
liquid waste remaining after removal of /sup 90/Sr and /sup 137/ 
Cs is returned to underground tanks for eventual evaporation to 
damp solid salt cake. Approximately 95,000 m/sup 3/ of salt cake 
and 49,000 m/sup 3/ of “sludge” will eventually accumulate in ap- 
proximately 50 underground single-shell tanks. One alternative for 
long-term management of high-level Hanford wastes involves re- 
trieval, after a yet-to-be determined interim storage time, conver- 
sion to more immobile forms, and terminal storage in a suitable 
geologic repository. Another alternative for long-term management 
of salt cake and residual liquid involves removing most of the long- 
lived radionuclides and many of the shorter-lived ones from these 
wastes. This paper describes conditions and results of recent hot 
cell tests of the complete Hanford Radionuclide Removal Process. 
These advanced tests, made with actual residual liquid containing 
large concentrations of ethylenediaminetetracetic acid (EDTA) and 
other organic compounds, provided a rigorous and convincing 
proof of the process flowsheet. 16 refs. 


24396 US DOE radioactive waste incineration technol- 
ogy--status review. Borduin, L.C.; Taboas, A.L. (Los 
Alamos Sci Lab, NM). Proceedings of the Sy ium on 
Waste Management; 2: 623-658(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

Most radioactive waste from the defense and commercial in- 
dustries can be classified as combustibles, liquids and sludges, or as 
noncombustible solids. The very substantial combustible fraction, 
which has the greatest potential for effective waste treatment, con- 
stitutes an average of 40% of the newly generated waste. Proper 
incineration reduces waste mass and volume and results in a more 
homogeneous and chemically inert waste form that can usually be 
disposed where the original waste form could not. This paper pre- 
sents an introduction to incineration concerns, and an overview of 
the prominent radwaste incineration processes being developed 
within DOE. Brief process descriptions, status and goals of individ- 
ual incineration systems, and planned or potential applications are 
also included. 14 refs. 


24397 Overview of the incinerator offgas system study. 
Stretz, L.A. (Los Alamos Sci Lab, NM). Proceedings of the 
Symposium on Waste Management; 2: 695-698(1980). 
(CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

The wide range of incineration designs under development 
or in operation for treatment of a variety of radioactive wastes has 
resulted in numerous offgas cleanup systems. A study has been un- 
dertaken to review current incineration and offgas systems, catego- 
rize the waste-incinerator-effluent cases, identify common offgas 
treatment problems and criteria, and establish a class of readily 
available and required technology. This paper discusses the general 
approach of the study and preliminary results from the incinerator 
and offgas systems review efforts. 
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24398 Alternatives to shallow land burial. Kuck, P.H.; 
Wacks, M.E. (Univ of Ariz, Tucson). Proceedings of the 
—— on Waste Management; 1: 39-49(1980). (CONF- 
800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

The paper discusses disposal alternatives that suggest there is 
a great diversity of man-made and natural spaces that should be 
considered as alternative sites for LLW disposal. Dry caverns out- 
side of karst regions with integrated subsurface drainage might be 
given further consideration. The excavation of new space in tecton- 
ically and chemically stable rock formations also shows consider- 
able promise. The principal problems in using either existing or 
new space involve hydrology, rock mechanics, chemical stability of 
the wall-rock minerals, and socio-political interactions. The chemi- 
cal, physical and radiological properties of the wastes will also 
enter into the evaluation. All seven of these aspects will have to be 
examined in detail before a solution to the problem of minimizing 
radionuclide transport into the biosphere can be outlined. 


24399 Unresolved technical issues for shallow and inter- 
mediate depth burial of nuclear waste. Deichman, J.L. 
(Rockwell Int, Richland, Wash). Proceedings of the Sy 
sium on Waste Management; 1: 51-63(1980). (CONF- 
800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

In 1979, the Shallow Land Burial Steering Committee of the 
Department of Energy was called upon to provide technical advice 
on the preparation of the low-level Waste Management Technology 
Program Plan. Thirteen technical issues were indentified, and these 
were classified into four major categories: the selection, character- 
ization, and modification of the site; the characterization of the 
radio-active waste and its interaction with the site; the form of the 
radioactive waste and its containment, assaying, emplacement, and 
records; and the verification of predictions. 2 refs. 


24400 Repository post-sealing risk analysis using 
MACRO. Kaufman, A.M.; Edwards, L.L.; O'Connell, W.J. 
(Lawrence Livermore Lab, Calif). Proceedings of the Sym 
sium on Waste Management; 1: 109-123(1980). (CONF- 
800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

A risk analysis of a repository plus site is necessary to deter- 
mine, the feasibility of a chosen site, and the degree of conservatism 
required in various necessary engineering decisions. Part of the 
process of analysis is the determination of the probability of exceed- 
ing a dose criterion. This probability is an expression of the risk 
presented by the waste isolation system. At Lawrence Livermore 
Laboratory, a tool with which to assess the impact of parameter 
uncertainty on systems such as a waste isolation system is under de- 
velopment. The tool is code called MACRO. A test version of this 
tool called MACRO, has already been implemented to do a post- 
sealing risk analysis. The paper discusses characteristics of 
MACRO and its application to site analysis, including geosphere 
transport, biosphere hazards and others. 


24401 Sol-gel technology applied to glass and crystalline 
ceramics. Lackey, W.J,; — P.; Layton, F.L.; Stinton, 
D.P.; Vavruska, J.S. (Oak Ri ge Natl Lab, Tenn). Proceed- 
ings of the Sy ium on Waste Management; 2: 391- 
417(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

Fixation of high level and transuranium radioactive waste in 
glass or alternative ceramic forms requires remotely operable proc- 
esses and equipment, and sol-gel technology developed for reactor 
fuel refabrication appears to be applicable. Advantages of the sol- 
gel process are absence of dust, easy pneumatic transfer and sam- 
pling of either liquids or free-flowing solid microspheres, excellent 
sinterability, and equipment amenable to remote operation because 
of mechanical simplicity. Synthetic rock microspheres and pellets 
containing up to 25% simulated defense waste have been prepared 
by the sol-gel process. 26 refs. 





Geologic storage of radioactive waste--results Low 
field investigations at Stripa, Sweden. With “eae 
Cook, N.G.W.; Gale, J.E. (Univ of Calif, Berkeley 
ceedings of t the Syi um on Waste Management; v1 is. 
502(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

To assess the effectiveness of geologic isolation it is neces- 
sary to develop the capability of predicting the response of a rock 
mass to a thermal pulse. Ultimately, this requires field meas- 
urements at depths below surface and in media representative of 
those likely to be encountered at an actual repository. Access to a 
granitic rock mass adjacent to a defunct iron ore mine at Stripa in 
Sweden at a depth of about 350 m below surface has provided a 
unique opportunity to conduct a comprehensive suite of hydrologi- 
cal and thermo-mechanical experiments under such conditions vir- 
tually without delay. The results of these field tests have shown the 
importance of geologic structure and the functional dependence of 
the thermo-mechanical properties on temperature in developing a 
valid predictive model. 43 refs. 


24403 Biogenesis of tritiated and carbon-14 methane from 
low-level radioactive waste. Francis, A.J.; Dobbs, S.; Doer- 
ing, R.F. (Brookhaven National Lab., Upton, NY). Nuclear 
and Chemical Waste Management; 1: 153-159(1980). Con- 
tract AC02-76CH00016. 

Methane bacteria were detected in leachate samples collect- 
ed from commercial low-level radioactive waste disposal sites. Sig- 
nificant amounts of tritiated and carbon-14 methane were generated 
by a mixed methanogenic culture from a leachate sample collected 
from the low-level radioactive waste disposal site, Maxey Flats, 
KY. Tritiated methane was produced by methane bacteria from 
synthetic media containing 2 mCi of tritium as tritiated water or tri- 
tiated acetate, and the level of tritium added to the medium had no 
effect on methanogenesis. Under anaerobic conditions the organic 
compounds containing '*C and *H activity and tritiated water in 
the waste are metabolized by microorganisms and they produce ra- 
dioactive gases which escape into the environment from the dispos- 
al sites. 4 figures, 3 tables. 


24404 Some quantitative aspects of measuring liquid 
wastes in large collection basins. Schneider, R.A.; Herz, E.R. 
(Exxon Nucl Co, Richland, Wash, USA). Nuclear Materials 
Management; 9: No. 2, 104-108(1980). 

To check the cumulative accuracy of the measurements 
made in the small tanks, an engineering scale experiment was con- 
ducted over a several year period to determine the accuracy which 
could be achieved by measuring the liquid waste in a large shallow 
storage basin. This report describes some of the quantitative aspects 
of this type of measurement and reports the limit of error which 
can be achieved if such vessels are used for accountability purposes. 


24405 Burning nuclear wastes in fusion reactors. 
Meldner, H.W.; Howard, W.M. (Lawrence Livermore Lab, 

. National Bureau of Standards (U.S.), Special Publica- 
tion; 360-363(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A study was made up of actinide burn-up in ICF reactor pel- 
lets; ie. 14 Mev neutron fission of the very long-lived actinides that 
pose storage problems. A major advantage of pellet fuel region 
burn-up is safety: only milligrams of highly toxic and active materi- 
al need to be present in the fusion chamber, whereas blanket burn- 
up requires the continued presence of tons of actinides in a small 
volume. The actinide data tables required for Monte Carlo calcula- 
tions of the burn-up of /sup 241/Am and /sup 243/Am are dis- 
cussed in connection with a study of the sensitivity to cross section 
uncertainties. More accurate and complete cross sections are re- 
quired for realistic quantitative calculations. 13 refs. 


24406 Evaluation of basalt flows as a waste isolation 
medium. Deju, R.A. (Rockwell Int, Richland, Wash). Pro- 
ceedings of the Symposium on Waste Management; 183- 
197(1979). (CONF-790204—). 

From Symposium on waste management and fuel cycles 
1979; Tucson, AZ, USA (28 Feb 1979). 
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The Basalt Waste Isolation Program within Rockwell Han- 
ford Operations has been chartered with the responsibility of con- 
ducting investigations on deep geologic storage of radioactive 
wastes under basalt. A brief discussion is given of the several as- 
pects into which the program is divided: systems integration, geolo- 
gy, hydrology, engineered barriers studies, engineering testing, and 
the construction of a near-surface test facility. 21 refs. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 24368, 24374, 24375, 26174, 26175, 26196 


24407 (PNL—4100-Pt.2, EP Eye, Application of long- 

term chemical biobarriers for U-tailings. Cline, J.F. ‘Feb 
1982. NTIS, PC A08/MF A0Ol. Order Number 
DE82011301. 

In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Part 2. Ecological Sciences. 

objective of this project is to develop and evaluate the 
effectiveness of physical and chemical barriers that are designed to 
prevent plant and animal breachment of uranium tailings contain- 
ment systems for extended periods of time. 


24408 (PNL—4100-Pt.2, 91-95) Radioecology of nu- 
clear fuel cycles. Cadwell, L.L. Feb 1982. NTIS, PC A08/ 
MF AOl1. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
= Secretary for Environmental Protection, Safety, and Emergen- 


he Part 2. Ecological Sciences. 
study provides information to help assess the environ- 


mental impacts and certain potential human hazards associated with 
nuclear fuel cycles. A data base is being developed to define and 
quantify biological transport routes, which will permit credible pre- 
dictions and assessment of routine and potential large-scale releases 
of radionuclides and other toxic materials. These data, used in as- 
sessment models, will increase the accuracy of estimating radiation 
doses to man and other life forms. Results will provide information 
to determine if waste management procedures on the Hanford site 
have caused ecological perturbations, and, if so, to determine the 
source, nature and magnitude of such disturbances. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 24374, 24375, 24941 


24409 Introduction to the US Uranium Registry. Marks, 
S. (Battelle Pacific Northwest Labs., Richland, WA). pp 
273-276 of Actinides in man and animals. Wrenn, M.E. 
(ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The US Uranium Registry is operated b y the Hanford Envi- 
ronmental Health Foundation with the support of the Pacific 
Northwest Laboratory. The program of the registry consists of 
three current activities, all of which relate to the front end of the 
uranium fuel cycle, consisting of mining, milling, conversion and 
enrichment of uranium, and, also, fuel fabrication. The first is a 
survey of facilities and processes from the standpoint of exposure of 
workers to radiologic and nonradiologic hazards and the dosimetry 
associated with such exposure. The second is a survey of the litera- 
ture concerning epidemiologic studies of workers in various rele- 
vant facilities. The third is the development of a program of study 
of the retention and distribution of uranium or radon and its daugh- 
ters in tissues obtained at autopsy from workers having substantial 
deposition of these radionuclides. 
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Radiation monitoring in mining. Chapter 6. Radi- 
ation monitoring and organization while uranium ore mining. 
Shalaev, I.L.; Komodov, A.A.; Lebedev, Yu.A.; Lutsenko, 
K.S.; Pavlov, I.V.; Pashchenko, L.P.; R: v, N.V.; Salty- 
kov, L.D.; Shishkin, V.I. pp 209-227 of Dozimetricheskij i 
radiometricheskij kontrol’ pri rabote s radioaktivnymi vesh- 
chestvami i istochnikami ioniziruyushchikh izluchenij (meto- 
dicheskoe rukovodstvo). Tom 1. Organizatsiya i metody 
kontrolya. Grishmanovskii, V.I. (ed.). Moscow, USSR; Ato- 
mizdat (1980). (In Russian) 

The tasks and organization of radiation monitoring under the 
conditions of the uranium mines are considered. Main radiation 
hazard in uranium mines represent contamination of mine atmos- 
phere with short - living daughter products of radon decay (DRP), 
external y-irradiation of personnel and concentrations of long-living 
a-emitters in mine atmosphere. The following interconnected tasks 
of radiation monitoring under the mine conditions are pointed out: 
environmental radiation monitoring at enterprises, personnel moni- 
toring and counting estimation of environmental radiation at the en- 
terprise and determination of necessary measures to decrease the 
personnel irradiation levels. Organization of monitoring of mine at- 
mosphere contamination and individual DRP intake, monitoring of 
parameters affecting the environmental radiation monitoring of ex- 
ternal y-irradiation and contamination of mine atmosphere with 
long-living radioactive aerosols are considered in detail. The prob- 
lem of radiation monitoring data registration and representation is 
studied. 


24411 Personnel monitoring of the exposition of Rp 
decay short half-life 6. Parfenov, V.A.; 
Ryabov, N.V. pp 227-232 of Dozimetricheskij i radiometri- 
cheskij kontrol’ pri rabote s radioaktivnymi veshchestvami i 
istochnikami ioniziruyushchikh izluchenij (metodicheskoe 
rukovodstvo). Tom 1. Organizatsiya i metody kontrolya. 
Grishmanovskii, V.I. (ed.). Moscow, USSR; Atomizdat 
(1980). (In Russian) 

The technique for personnel monitoring under conditions of 
elevated concentrations of radon and its daughter decay products 
DDP in uranium mines is described. The technique is based on 
using individual samplers in which a thermoluminophor as an inte- 
grating detector is used. The VB-36 sampler) developed for the 
above technique permits to sample air with a filter with constant 
velocity of 0.85 l/min. Thermoluminescent powder of calcium sul- 
phate activated with dysprosium is used as a detector. The tech- 
nique described as well as the equipment (VB-36 sampler and UPF- 
01 readout system permit to perform personnel monitoring of radon 
DDP exposures in the 0.5-1000 n.s. range with the mean square 
error less +-30%. Moreover individual dust impact on the person- 
nel are under control. 


24412 Organization and methods of radiation monitoring 
while working at nuclear critical assemblies. Chapter 7. 
Shishkin, G.V.; Komissarov, L.A. pp 233-244 of Dozimetri- 
cheskij i radiometricheskij kontrol’ pri rabote s radioaktiv- 
—_ veshchestvami i istochnikami ioniziruyushchikh izlu- 
chenij (metodicheskoe rukovodstvo). Tom 1. Organizatsiya i 
metody kontrolya. Grishmanovskii, V.I. (ed.). Moscow, 
USSR; Atomizdat (1980). (In Russian) 

The organization and methods of environmental radiation 
monitoring while working at nuclear critical assemblies, are de- 
scribed. Necessary equipment for critical assemblies (signal and 
Ventilation systems, devices for recording accidental radiation 
levels of and for measuring radiation field distribution) and the per- 
sonnel program of actions in case of nuclear accident. The dosime- 
tric control at critical assemblies is usually ensured by telesystems. 
8004-01 multi-channel dosimetric device is described as an example 
of such-system. 


24413 Practical attitude of the physicist in case of acci- 
dental external radiation Kaul, S.K. (Medical 


Coll., S ar, Kashmir (India)). pp 253-254 of Radiation 
protcction: Proceeding of a national seminar on radiation 


rotection including development of radiological physics in 
I Bombay, December 21-24, 1976. Das, KR; Go 
rishnan, A.K. (eds.). Bombay, India; Bhabha Atomic Re- 
search Centre (1980). 
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From National seminar on radiation including development 
of radiological oT in India; Bombay, India (21 Dec 1976). 

Stages of the survey to be taken in the case of an accidental 
external radiation exposure, which is defined as any irradiation for 
which the first dosimetric data have established the probable level 
of exposure more than 5 Rems, are described. In the first stage, the 
nature of radiation and the topographic distribution of the beam at 
the spot of the accident are determined. In the second stage, the 
parameters of the individual influencing exposure such as exposed 
body volume, source to body distance etc. are found out. In the 
third stage, activity induced in the items worn out by the individual 
in question is measured. The main aim of this survey is urgent dosi- 
metry rather than urgent therapy for overexposure. 


24414 Burial limits for radioactive waste. Healy, J.W. 
(Los Alamos Sci Lab, NM). Proceedings of the Symposium 
on Waste Management; 1: 21-29(1980). (CONF-800313—). 

From Waste management conference; Tucson, AZ, USA (10 
Mar 1980). 

The expanding population necessitates a re-examination of 
the earlier practice of shallow earth burial of low-level radioactive 
solids in government-controlled land. In this regard, some official 
guidelines for radiation dose limits are reconsidered. Some major 
release mechanisms and pathways of radionuclides are discussed 
with the use of a model burial ground 1000 m on a side and 10 m 
deep lying over an aquifer with a velocity of 30 cm/day. The effect 
of intrusion by vandals and others is assessed. 6 refs. 


0550 Regulations 
REFER ALSO TO CITATION(S) 24399, 24414, 24958, 25527 


24415 (BNL—51450) Safeguards instrumentation: a com- 
puter-based catalog. Fishbone, L.G.; Keisch, B. (Brookhaven 
National Lab., Upton, NY (USA)). Aug 1981. Contract 
AC02-76CH00016. 243p. NTIS, PC All/MF AOl. Order 
Number DE82006834. 

The information contained in this catalog is needed to pro- 
vide a data base for safeguards studies and to help establish criteria 
and procedures for international safeguards for nuclear materials 
and facilities. The catalog primarily presents information on new 
safeguards equipment. It also describes entire safeguards systems for 
certain facilities, but it does not describe the inspection procedures. 
Because IAEA safeguards do not include physical security, devices 
for physical protection (as opposed to containment and surveil- 
lance) are not included. An attempt has been made to list capital 
costs, annual maintenance costs, replacement costs, and useful life- 
time for the equipment. For equipment which is commercially 
available, representative sources have been listed whenever availa- 
ble. 


24416 Application of a 14 MeV neutron source to the de- 
tection of special nuclear material diversion. Smith, G.W.; 
Rice, L.G. III. (Sandia Natl Lab, Albuquerque, NM). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1637-1639(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Some special nuclear material (SNSM) is seriously vulner- 
able to diversion if currently used safeguards methods are applied 
to an unattended material/equipment pass-through. An active neu- 
tron technique can be used to combine direct SNM detection and 
neutron shield detection to limit the amount of shielding to conceal 
SNM. While this technique is not presently adequate to meet the 
desired SNM detection threshold of 20g, an additional detectioin 
option of neutron capture gamma-ray spectroscopy is being studied. 
8 refs. 


24417 Closed-loop control system for a plutonium nitrate 
storage and loadout area. Deveney, J.E.; Sanderson, S.N.; 
Winblad, A.E. (Sandia Lab, Albuquerque, NM, USA). Nu- 
clear Materials Management; 9: No. 2, 94-103(1980). 

A portion of a physical protection system utilizing closed- 
loop control of activities in the plutonium nitrate storage and loa- 
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dout area of a nuclear fuel reprocessing plant was developed to 
protect against potential insider adversaries. A prototype computer- 
ized Closed-Loop Control System was constructed and tested at 
Sandia Laboratories and an operational system has been installed 
and is being evaluated at the Barnwell Nuclear Fuel Plant in South 
Carolina. Results of the evaluation to date indicate that the system 
is operationally feasible, provides a significant increase in protection 
and assures more efficient operations. 4 refs. 


24418 High-abundance sensitivity mass spectrometer for 
the International Atomic Energy Agency's Safeguards Analyt- 
ical Laboratory. Christie, W.H.; Smith, D.H.; McKown, 
H.S.; Carter, J.A. (Oak Ridge Natl Lab, Tenn, USA). Nu- 
clear Materials Management; 9: No. 2, 72-82(1980). 

A mass spectrometer and data system have been built for the 
IAEA to serve specifically safeguards purposes. The sensitivity of 
the instrument allows analysis of sub-nanogram samples of Pu and 
U loaded on resin beads. Isotope dilution is used to measure con- 
centrations of these two elements. 8 refs. 


24419 Safeguards. Higinbotham, W.A. (Brookhaven 
Natl Lab, Upton, NY). National Bureau of Standards (U.S.), 
Special Publication; 364-367(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Domestic safeguards have been developed to prevent the 
theft of nuclear materials or the sabotage of nuclear facilities. Inter- 
national safeguards are intended ‘to detect diversion of materials or 
mis-use of nuclear facilities by a nation. An important safeguards 
activity, in both cases, is materials accounting. Conventional ac- 
counting employs measurements of weight or volume, the taking of 
representative samples, and chemical analysis to determine the con- 
centration of U or Pu, and isotopic ratios. Non-destructive assay 
methods, based on the measurement of the natural or induced ra- 
dioactive emissions of U and Pu, are of increasing importance for 
national and IAEA safeguards. These techniques are based on the 
information developed in the RandD on neutron cross sections and 
nuclear decay schemes. Calculations of the burnup of uranium fuels 
in a reactor and of the plutonium in spent fuel depend heavily on 
the knowledge of nuclear cross sections and on the neutron spectra 
in operating reactors. Examples of important non-destructive and 
other verification techniques of safeguards are presented. 


06 FUSION FUELS 

0601 Sources 

REFER ALSO TO CITATION(S) 24865, 27603 
0602 Processing 

REFER ALSO TO CITATION(S) 26856 


24420 Fuel pellets for controlled nuclear fusion. 
Breuckner, K.A. (to KMS Fusion Inc). US Patent 4,297,165. 
27 Oct 1981. Filed date 13 Jul 1970. vp. 

In connection with a fusion process which can be initiated 
by a high energy input such as a laser beam, the use of a layer of 
uranium surrounding the fusion fuel such as deuterium-tritium or a 
non-cryogenic fuel such as lithium deuterium-lithium tritium. The 
uranium serves as a tamper layer to contain the fusion fuel and sup- 
plement the heating by a fission reaction which not only increases 
the fusion yield but increases the time of disassembly, thus material- 
ly increasing the efficiency of the fusion system. 


24421 Methods and apparatus for producing cryogenic in- 
ertially driven fusion targets. Miller, J. R. (to to Department 
of Energy). US Patent 4,292,340. 29 Sep 1981. Filed date 20 
Aug 1979. vp. 

A new technique is disclosed for producing uniform layers 
of solid dt on microballoon surfaces. Local heating of the target, 
typically by means of a focused laser, within an isothermal freezing 
cell containing a low pressure cryogenic exchange gas such as 
helium, vaporizes the dt fuel. Removal of the laser heating source 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0701 Physical isotope Separation 


causes the dt gas to rapidly condense and freeze in a layer which 
exhibits a good degree of uniformity. 


0607 Waste Management 
REFER ALSO TO CITATION(S) 24405 
0608 Properties 


24422 Electrical properties of D-T gas from 20 to 26 K. 
Clark Souers, P.; Fearon, E.M.; Tsugawa, R.T. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Cryogenics; 21: No. 11, 667-673(Nov 1981). 

The dielectric constants and electrical conductivities of D-T 
gas at 20, 23, and 26 K have been measured at 1592 Hz from 3 to 
200 Vm? mol~*. Tritium concentrations of 0.9, 8.8, and 98.3% were 
investigated. Both electrical quantities were found to increase with 
density and saturate above 400 mol m~*. The gas was found to be a 
soft dielectric with an electrical conductivity as high as 300 x 10-® 
-*. The saturated vapour conducted as well as the liquid beneath 
it. The total charge density in pure tritium gas was about 10%” 
mol~*, Most electrons may react to form tritide ions, but the re- 
maining electrons still carried most of the current. 
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24423 Targets produced in mass tors. Tracy, J.G. 
(Oak Ridge Natl Lab, Tenn). JEEE Vinatiouse of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1588-1592(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

For production of highly enriched targets from materials in 
which the desired isotope is of low natural abundance, the 180° 
Oak Ridge Sector Isotope Separator (ORSIS) has proven particu- 
larly successful. This machine, which is an exceptionally high-reso- 
lution separator, is interfaced with an on-line computer for surveil- 
lance and control. Isotopic enhancement factors of 4*10° have been 
achieved for targets prepared in this machine. Targets are prepared 
by placing the host material (typically carbon, aluminum, or nickel 
foils) at the receiver, 1 cm above the normal straight-line beam 
path. The desired ion species is steered onto the target through an 
electrostatic beam deflection system, thereby minimizing neutral 
particle contamination. 


24424 Production of radioisotopes in the ORNL 86-inch 
cyclotron. Terry, J.W. (Oak Ridge Natl Lab, Tenn). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1597-1598(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The radioisotope production facilities and programs of the 
86-Inch Cyclotron are reviewed. The 86-Inch Cyclotron is de- 
signed to accelerate protons to a maximum energy of 22 Mev for 
internal targets. These protons are used to bombard metals that are 
electroplated, potted or soldered to water-cooled plates. Addition- 
ally, metals and inorganic compounds are bombarded in water- 
cooled tube targets. High radioisotope production rates are ob- 
tained by beam currents as large as 3 mA. Production rates for ''C, 
57Co, "Ga, Ge, ™Cd, and other isotopes are presented. The 
production of "'C for the carboxyl labeling of amino acids in coop- 
eration with Oak Ridge Associated Universities is discussed. 1 ref. 
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24425 nt pp 109-113) Safe filling and use 
of Kr-85 aerosol discharge T e, S.V. 1980. NTIS, 
PC A14/MF AO1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Filling source tubes with K Kr-85 gas for use in aerosol dis- 
charge devices is described. This improved method is a simple way 
to measure the volume of gas removed from the special Kr-85 con- 
taner. The equipment used for removal and shielding the tubes 
while filling is described. Sealing the source tubes is accomplished 
by silver brazing. Calibration and mounting of the source tubes is 
considered. Finally a simple formula to calculate the maximal flow 
rate for a given discharge device to reduce an aerosol charged at 
the Raleigh limit to Boltzmann equilibrium is presented. 


24426 Status and comparison of new, planned, and up- 
graded pulsed ‘white’ neutron source facilities since 1970. Au- 
champaugh, G.F. (Los Alamos Sci Lab, NM). National 
Bureau of Standards (U.S.), Special Publication; 920- 
928(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
eee Knoxville, TN, USA (22 Oct 1979). 

status of pulsed ‘white’ neutron sources has changed in 

the last several years. The Weapon Neutron Research (WNR) fa- 
cility at the Los Alamos Meson Physics Facility has become oper- 
ational. Work has continued on the conceptual design for the 
proton storage ring at WNR, which will increase the proton inten- 
sity on target by 50 to 1000 times and modify the frequency of the 
proton beam from 1 to 720 Hz. A prebuncher has been installed at 
the Oak Ridge Electron Linear Accelerator to compress 15-ns-wide 
pulses into about 3-ns-wide pulses without loss in neutron intensity. 
Also, the electron linear accelerator at Geel has been upgraded 
with new waveguides, increasing the electron energy to 150 MeV, 
and with modifications to the buncher and gun, which improve the 
performance of the machine at narrow pulses. The Atomic Energy 
Research Establishment at Harwell has just finished construction of 
a new 136-MeV electron linear accelerator which will be commis- 
sioned this fall. The characteristics of these new facilities are dis- 
cussed and compared in this paper. 11 refs. 


08 HYDROGEN 
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REFER ALSO TO CITATION(S) 24622, 24626, 25556 


24427 pep ang = Comparison of electrolytic, ther- 
mochemical, and other hydrogen- processes. Carty, 
R.; Whaley, T. (Institute of Gas Technology, Chicago, IL 
(USA)). 1981. oy Institute of Gas Technology, 3424 South 
State Street, IIT Center, Chicago, Illinois 60616. Order 
Number DE82902132. 

An overview is presented of the following six hydrogen pro- 
duction process categories: catalytic steam reforming of light hy- 
drocarbons; partial oxidation of less-reactive feedstocks such as coal 
and heavy oil; reaction of active metals or metal hydrides with 
water or acids; electrolysis of water; thermochemical hydrogen 
cycles; and photolysis of water. These processes are compared 
technically, and to the extent possible, economically. 


(SERI—0637-16, pp 136-149) a a solar 
heat sources and hydrogen processes. Bo 
M.G. (Los Alamos Scientific Lab., NM). 1979. NTIS, PC PC 
A09/MF AO1. Order Number DE82000720. 

From Solar Po meer Test Facility Users Association experi- 


ments workshop; Albuq NM, USA (3 May 1979). 

Electroc for hydrogen production are brief- 
ly reviewed, and the status of thermochemical methods of hydro- 
gen production is given. Thermochemical criteria for ideal cycles 
are defined. Several oxide cycles are described including cycles 
based on iron oxide, cobalt oxide, carbon dioxide, and some oxide- 
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sulfate cycles are included. Hybrid sulfuric acid-metal sulfate cycles 
are also discussed. (LEW) 


24429 Infrared multiphoton decomposition of monosilane. 

ay, P.A.; Lampe, F.W. (Pennsylvania State Univ., 
University Park). Journal of the American Chemical Society; 
103: No. 23, 6813-6818(18 Nov 1981). Contract AS02- 
76ER03416. 

The decomposition of SiH, by infrared radiation from a 
pulsed CO, TEA laser at 944.19 cm™* has been studied in the pres- 
sure range of 10 to 22 torr and at a fluence of 1.0 J/cm*. The prod- 
ucts observed are Ho, SizHs, SisHs, SisxHio, SisHi2, and a solid (SiH/ 
sub x/)/sub n/. The energy absorption from the laser beam in- 
creases with increasing pressure of SiH, and/or of He, showing 
that collisions are necessary to pump molecules into the quasicon- 
tinuum from which resonant absorption of the laser photon occurs 
readily. The addition of He also increases the decomposition rate 
showing that the decomposition is a multiphoton decomposition 
and not a purely thermal reaction. The primary dissociation of SiH, 
is to Hg and SiH and it is the further reactions initiated by attack 
of SiH2 on SiH, that cause the observed decomposition. It is shown 
that the results are accounted for by a Boltzmann distribution of in- 
frared photons in SiH, and a reaction mechanism identical with that 
shown to occur in the pyrolysis of SiH,. 


24430 Recent developments in the technology of sulphur 
dioxide depolarized electrolysis. Lu, P.W.T.; Garcia, E.R.; 
Ammon, R.L. (Wes ouse Electric Corp. he Pittsburgh, 
PA). Journal of Applied Electrochemistry; 11: No. 3, 347- 
355(May 1981). 

The use of sulphur dioxide as an anode depolarizer in the 
electrolytic production of hydrogen can considerably reduce the 
electrical energy input to the electrolyzer. The present work deals 
with developments in the technology of SO2-depolarized electroly- 
sis. Recent achievements in electrode fabrication techniques and op- 
timization of cell configuration have resulted in substantial im- 
provements in both cell potential and performance stability. While 
operating in 50 wt % sulphuric acid at 50°C and 1 atm, the meas- 
ured cell potentials at 200 and 400 mA cm™? were ~ 0.77 and 1.05 
V (including ohmic losses), respectively. A cell endurance test, per- 
formed at a constant current density of 100 mA cm™%, indicated 
that a stabilized cell potential of ~ 675 mV was achieved after 80 
hours of continuous operation. The resulting gas from the test cell 
contained 98.7 vol % hydrogen. The effect of acid concentration in 
the range 10 to 60 wt % on the performance characteristics of an 
SO.-depolarized electrolyzer was also investigated. Experimental 
results revealed that the optimum acid concentration for operating 
SO.-depolarized electrolyzers is approximately 30 wt %. The ob- 
served cell potential was only 0.71 V at 200 mAcm™*. 


24431 Synthetic fuels and fusion. Fillo, J.A.; Powell, J.; 
Steinberg, M. (Brookhaven National Lab., Upton, NY 
(USA)). Nuclear Engineering and Design; 63: No. 2, 331- 
355(Mar 1981). 

The decreasing availability of fossil fuels emphasizes the 
need to develop systems which will produce synthetic fuel to sub- 
stitute for and supplement the natural supply. An important first 
step in the synthesis of liquid and gaseous fuels is the production of 
hydrogen. Thermonuclear fusion offers an inexhaustible source of 
energy for the production of hydrogen from water. Depending on 
design, electric generation efficiencies of approx. equal to 40-60% 
and hydrogen production efficiencies by high temperature elec- 
trolysis of approx. equal to 50-70% are projected for fusion reactors 
using high temperature blankets. Fusion/coal symbiotic systems 
appear economically promising for the first generation of commer- 
cial fusion synfuels plants. Coal production requirements and the 
environmental effects of large-scale coal usage would be greatly re- 
duced by a fusion/coal system. In the long-term, there could be a 
gradual transition to an inexhaustible energy system based solely on 
fusion. 





24432 Saree 208 Gutueint = einen wf 
Commission 


photobiology: the European Hall, 
D.O. (Univ. of London King’s Coll., England). pp 34-44 of 
Energy from biomass. Palz, W.; Chartier, P Hall, D 
(os London, England; Applied Science Publishers, Tee 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The production of hydrogen and other fuels by photochemi- 
cal photoelectrochemical or photobiological dissociation of water is 
an important possibility for the utilisation of solar energy. The gen- 
eral objective is the study in natural and synthetic systems of oxida- 
tion-reduction reactions and the photolysis of water to produce hy- 
drogen or other fuels. It includes the following areas: understanding 
of the photoconversion mechanism; photochemical production of 
fuels and/or electricity; improvement of hydrogen production via 
living cells, construction of artificial systems based on photosynthe- 
sis models. The following four areas were given preference in the 
selection of 25 contracts for the 2nd phase of the program (1980-3): 
(1) Conversion of light into electricity, hydrogen and/or fixed 
carbon by photochemistry, e.g. in semiconductor/electrolyte cells 
(Subject I - Photochemistry; Subject II - Photoelectrochemistry). 
(2) Conversion of light into hydrogen or other fuels; study of pho- 
tosynthetic membranes; enzymes and their incorporation into matri- 
ces; (Subject IIIa - Photobiology mechanisms). (3) Biological hy- 
drogen production in algae and bacteria, including genetic adapta- 
tion and selection of new types of organisms and species (Subject 
IIIb - Photobiology cells and genetics). (4) Construction of artificial 
systems by modelling of biological systems (Subject IV - Combined 
systems). Cooperation between photochemists, photobiologists and 
physicists both in academic and industrial laboratories is encour- 
aged throughout the program. 


24433 Hz production by the photosynthetic bacteria, Rho- 
dopseudomonas capsulata entrapped in alginate gels. Paul, F.; 
Vignais, P.M. (Centre d’Etudes Nucleaires, Grenoble, 
France). pp 665-671 of Energy from biomass. Palz, W.; 
Chartier, P.; Hall, C.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Preliminary results obtained with Rhodopseudomonas capsu- 
lata cells entrapped in barium alginate beads are presented. Opti- 
mized conditions for cell entrapment (cell and alginate concentra- 
tion, viscosity of the alginate solution), rates of He production by 
free and entrapped cells, stability of gel beads upon storage or 
during functioning in a reactor are described. Yield of entrapment 
measured just after fixation varied between 30% and 80% depend- 
ing on the concentration of cells in alginate solution, the type and 
viscosity of the alginate solution, the nature of the divalent cation 
used. Storage stability of entrapped cells was the same as that of 
free cells. After 20 days at 4°C, under anaerobiosis, the capacity for 
He production had decreased to 25% of its original value in both 
types of cells. 


24434 Photobiological production of fuels by microalgae. 
Lien, S. (Solar Energy Research Inst., ae . Pp 
697-702 of Energy from biomass. Palz, hartier, BP. 
Hall, D.O. (eds.). London, England; Anplied ba Pub- 
lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

This report discusses a long-term research program to estab- 
lish the scientific and technical foundations of aquatic, photobiolo- 
gical fuel production systems, based on the oxygenic photosynthesis 
of microalgae; gaseous fuel in the form of hydrogen, and liquid 
fuels in the forms of algal oils or hydrocarbons, are of great inter- 
est. The technical problems of using algae for hydrogen production 
are presented together with new observations on the catalytic prop- 
erties of the algal hydrogenase. Finally, a simple but highly efficient 
technique for evaluating the oleaginous potential of varius algal 
species presented together with some preliminary but encouraging 
observations on algal production of oils and hydrocarbons. 


24435 Utilization of solar thermal sources for thermoche- 
mical hydrogen production. Bowman, M.G. (Los Alamos Sci 
Lab, NM, USA). Proceedings of the Annual Meeting - Ameri- 
‘ax 1980). of the International Solar Energy Society; 3.1: 139- 
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The utilization of high temperature solar heat for the pro- 
duction of electricity and/or fuels is discussed. The production of 
hydrogen is stated to fulfill the requirement for energy storage and 
can fulfill the requirement for efficient heat utilization if thermoche- 
mical cycles are developed where the temperature and heat require- 
ments of the process match the heat delivery characteristics of the 
solar receiver system. 7 refs. 


0802 Storage 


24436 Method for preparing porous 

pacts. Gruen, D.M.; Mendelsohn, M.H.; Ron, M: 
(to ent of Ener y). US Patent 4,292,265 
1981. Filed date 21 Jan 1980. vp. 

PAT-APPL-1 13873. 

A method is claimed for preparing porous metallic-matrix 
hydride compacts which can be repeatedly hydrided and dehydrid- 
ed without disintegration. A mixture of a finely divided metal hy- 
dride and a finely divided matrix metal is contacted with a poison 
which prevents the metal hydride from dehydriding at room tem- 
perature and atmospheric pressure. The mixture of matrix metal 
and poisoned metal hydride is then compacted under pressure at 
room temperature to form porous metallic-matrix hydride com- 
pacts. 
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24437 Mechanically stable hydride composites designed 
for rapid cycling. Eaton, E.E.; Olsen, C.E.; Sheinberg, H.; 
Steyert, W.A. (Los Alamos Scientific Lab., NM). Interna- 
tional Journal of Hydrogen Energy; 6: No. 6, 609-623(1981). 

A number of porous composites were prepared by combin- 
ing LaNi5 with copper, aluminium, lead-tin solder, lead, and poly- 
urethane. The preparation methods, hydrogen absorption, electrical 
and thermal conductivities, and kinetics of these mechanically 
stable, machinable composites are reported. 
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REFER ALSO TO CITATION(S) 24129, 24508, 24535, 24536, 24542, 24544, 
24546, 24547, 24548, 24591, 24592, 24594, 24596, 24627, 24814, 25059, 25079, 
25080, 25563, 25679, 26324, 26326 


24438 (BMFT-FB-T—81-144) Fundamental research for 
selective control of the Fischer-Tropsch synthesis. Ralek, M. 
(Bundesministerium fuer Forschung und hae ye Bonn 
(Germany, F.R.)). Aug 1981. 54p. (In German). Bundesmin- 
isterium fuer Forschung und Technologie, Bonn, Germany. 

By means of selective FT synthesis, feedstock for the chemi- 
cal industry can be produced on a coal basis. The primary concern 
of the development is the production of short-chain olefins and of 
medium-chain a-olefins. Economic considerations show that a mini- 
mal conversion of 70% is necessary. The selectivity for the short- 
chain olefins should amount to at least 50%. Ethylene should be the 
main product. This new objective demands the development of se- 
lective catalysts and the development of fundamental investigations 
of the kinetics and of the mass and heat transfer in the slurry reac- 
tor as well. Continuous precipitation assures reproducibility by the 
preparation of the selective manganese iron catalysts. Thermody- 
namic calculations give hints on the operations conditions required. 
For the slurry phase synthesis, the heat- and mass transfer coeffi- 
cients and general correlations have been evaluated. With the aid of 
statistical models, the influencing parameters of the optimum selec- 
tivity toward short-chain olefins were determined. 


24439 (PB—82-108150) Development of _—— for the 
stabilization of pyrolytic oils. Final report. Polk, M.B 
Phingbodhi iya, M. (Atlanta Univ., GA (USA)). Sep 
1981. 86p. IS, PC A0S5/MF AOl1. 

Capillary gas chromatographic, liquid chromatographic and 
coupled gas/mass spectrometric analysis procedures were devel- 
oped to analyze pyrolytic oils produced from cellulosic waste resi- 
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dues. Some of the major components identified were: ethanol, 1-bu- 
tanol; acetaldehyde; furfuryl alcohol; 5-methylfurfural; and 4-hy- 
pe ae oo me ge en The pyrolytic oils contained a number of 
valuable chemicals. Further investigations on the isolation of these 
valuable chemicals from pyrolytic oils are recommended. 


24440 Iron alloy Fischer-Tropsch III. Conver- 
sion dependence of selectivity and shift. Amelse, 
J.A.; Schwartz, L.H.; Butt, J.B. (Northwestern Univ., Evan- 
ston, IL). Journal of ‘Catalysis; 72: No. 1, 95- 110(Nov 1981). 

The performance of several silica-supported iron bimetallic 
and potassium-promoted iron catalysts has been investigated for the 
conversion of carbon monoxide to hydrocarbons. The systems stud- 
ied were Fe-Ni, Fe-Co, Fe-Cu, Fe-K, and the pure metals of Fe, 
Ni, and Co. Alloy formation and catalyst carburization were char- 
acterized using Moessbauer effect spectroscopy. Specific reaction 
rates, measured in a differential flow reactor at atmospheric pres- 
sure, were based on the amount of hydrogen chemisorbed during a 
novel chemisorption experiment involving flow desorption from 
catalysts cooled in Ha. When used as synthesis catalysts, the Fe, Fe- 
K, and Fe-Cu catalysts carburized completely. Alloying Co with 
Fe suppresses carbide formation. The pure Ni and Co catalysts do 
not carburize in the reaction mixture although they do carburize in 
pure CO. The iron-nickel catalysts carburize rapidly but incom- 
pletely, with preferential carburization of the bec phase. Over the 1 
to 6% conversion range studied, Ni, Co, and Fe-Ni showed no 
turnover frequency sensitivity for CH, formation, while Fe, Fe-K, 
Fe-Cu, and Fe-Co were strongly inhibited, with turnover frequency 
decreasing by a factor of 2 or more with increasing conversion. 
The ratio of CO:/H2O, used as a measure of water-gas shift activi- 
ty, was also determined as a function of conversion for the catalysts 
studied. It was found that the catalysts which are good water-gas 
shift catalysts are also the ones inhibited during the synthesis. These 
observations are discussed in terms of a model based on product in- 
hibition by water formation. The olefin/paraffin ratio and its de- 
pendence on conversion are reported for all catalysts studied. Syn- 
ergism is observed upon alloying Fe with Co. The Fe-Co catalyst 
produced the highest olefin content, has the highest water-gas shift 
activity, and it also has excellent ability to incorporate olefins into 
growing chains. 


24441 Biomass gasification: principles and technology. 
Reed, T.B. (ed.). Park Ridge, NJ; Noyes Data Corporation 
(1981). 412p. 

Biomass can be converted by gasification into a clean-burn- 
ing gaseous fuel that can be used to retrofit existing gas/oil boilers, 
to power engines, to generate electricity, and as a base for synthesis 
of methanol, gasoline, ammonia, or methane. This survey describes 
biomass gasification, associated technologies, and issues in three 
parts. Part I contains the synopsis and executive summary, giving 
ee eee Sa ES ae 

nical background necessary for understanding the science, engineer- 
ing, and commercialization of biomass is presented. In Part III the 
present status of gasification processes is described in detail, fol- 
lowed by chapters on economics, gas conditioning, fuel synthesis, 
the institutional role to be played by the federal government, and 
recommendations for future research and development. This infor- 
mation has been previously announced in EDB in SERI/TR-33- 
239(Vol.1), SERI/TR-33-239(Vol.2), and SERI/TR-33-239(Vol.3). 
Fourteen separate abstracts have been prepared for individual chap- 
ters for inclusion in the Energy Data Base. (DMC) 


24442 Thermodynamics of gas-char reactions. Desrosiers, 
R. (Solar Energy —- Inst., Golden, CO). pp 119-153 
of Biomass gasifica principis and technology. Reed, 


T.B. (ed.). pet Ril Ridge, N Noyes Data Corporation (1981). 

The products of the pyrolytic reactions do not conform to 
chemical equilibrium because gas phase reactions are very slow 
below 500 C. However, at temperatures above about 500 C, chemi- 
cal equilibrium is approached fast enough so that thermodynamic 
calculations can predict important trends and in some cases the gas 
compositions to be expected. In this chapter, the results of equilibri- 
um calculations are presented which illustrate the predicted effects 
of temperature, pressure, feed moisture content, and oxidant/fuel 
ratio on gasifier performance; the results have been plotted and are 
discussed in detail below. The purpose of the discussion is not to 
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present an exhaustive parametric study but to extract as much in- 
formation as possible from a set of salient examples. This material 
has previously been announced in EDB as part of SERI/TR-33- 
239(Vol.2). 


24443 Kinetics of char gasification reactions. Graboski, 
M. So ancy of Mines, Golden). pp 154-182 of Bio- 
rinciples and technology. Reed, T.B. 

(ed). k Ridge, J; Noyes Data Corporation (1981). 

Biomass chars, like coal chars, are composed principally of 
carbon. Chars produced by pyrolytic reactions can be oxidized to 
synthesis gas through heterogeneous reactions with carbon dioxide, 
steam, oxygen, and hydrogen. The reactivity of chars in gaseous at- 
mospheres is a complicated function of temperature, particle struc- 
ture, carbon source, and thermal history of the char. The overall 
rate of char gasification may be affected not only by chemical ki- 
netics but also by intraparticle and external mass transfer resis- 
tances. Additionally, the gasification reactions have large associated 
heat effects, making possible a significant temperature gradient 
within the particle. Therefore, any discussion of kinetics must in- 
clude the effects of mass and heat transfer. Many early studies on 
gasification kinetics have been invalidated because they ignored 
these effects. This chapter introduces some of the fundamental con- 
cepts of heat and mass transfer in chemical reactions. the true kinet- 
ics of the important gasification reactions are then summarized in 
terms of mechanisms and the effects of pertinent variables on the 
observed rates of gasification. This material has previously been an- 
nounced in EDB as part of SERI/TR-33-239(Vol.2). 


24444 Types of gasifiers and gasifier design consider- 
ations. Reed, TB. (Solar Energy Research Inst., Golden, 
CO). pp 184-200 of Biomass gasification: principles and 
technology. Reed, T.B. (ed.). Park Ridge, NJ; Noyes Data 
Corporation (1981). 

Gasifiers come in a seemingly bewildering variety. The prin- 
cipal types are shown. This chapter explains why the various types 
exist and delineates the factors needed to choose among them or to 
design a new one. Later chapters give a comprehensive list of bio- 
mass and other gasifiers and discuss in some depth the work of a 
number of groups engaged in gasifier research or development. 
This material has previously been announced in EDB as part of 
SERI-33-239(Vol.3). 


Directory of current gasifier research and manu- 
+ Reed, T.B.; Jantzen, D. (Solar Energy Research 
Inst., Golden, CO). pp 201-261 of Biomass yo prin- 
ciples and technology. Reed, T.B. (ed.). k Ridge, NJ; 
Noyes Data Corporation (1981). 

The first part of this chapter is a summary, in tabular form, 
of industrial and institutional facilities performing biomass and mu- 
nicipal waste gasifier research and development or manufacturing 
biomass gasifiers. Information presented includes gasifier type (air, 
oxygen, pyrolysis, etc.) contact mode (updraft, downdraft, or fluid- 
ized bed), primary fuel products, number of operating units, and 
size of units. For comparison, a summary of major coal gasification 
processes is included. Questionnaires were sent to the manufactur- 
ers and researchers listed and their detailed responses are given as a 
directory listing characteristics of existing gasifiers. Attempts have 
been made to make this list as complete as possible, but the rate at 
which this field is developing makes it very difficult to maintain a 
completely current list. This material was previously announced in 
EDB as part of SERI/TR-33-239(Vol.3). 


24446 Survey of current gasification research. Reed, 
T.B.; Jantzen, D.; Desrosiers, R.; Milne, T. (Solar Ener; 
Research Inst., Golden, CO). pp 262-300 of Biomass 
cation: rinciples and technology. Reed, T.B. (ed.). Park 
Ridge, NJ; Noyes Data Corporation (1981). 

Scientific and engineering studies in progress for biomass ga- 
sification are summarized. Gas compositions, salient features, and 
the present status of many of the projects listed are tabulated. Proj- 
ects range from basic studies through commercial operations. The 
listing is not complete. This material has been previously an- 
nounced in EDB as part of SERI/TR-33-239(Vol.3). (DMC) 
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24447 Gas conditioning. Bennett, R. pp 309-350 of Bio- 
mass ification: principles and technology. Reed, T.B. 
(ed.). Ridge, NJ; Noyes Data Corporation (1981). 

If the gas produced by biomass is to be used for chemical 
synthesis of methanol, ammonia, gasoline, or natural gas, further 
conditioning is required because of the presence of sulfur and hy- 
drocarbons which can affect the catalyst. Also, the carbon/hydro- 
gen ratio of the gas must be adjusted to the proper value for chemi- 
cal synthesis. The processes of hydrogenation, re-forming, and 
cryogenic separation to accomplish these ends are discussed. This 
material was previously announced in EDB as part of SERI/TR- 
33-239(Vol.3). (DMC) 


24448 Production of fuels and chemicals from synthesis 
gas. Wan, E.I.; Simmins, J.A.; Nguyen, T.D. pp 351-385 - 
Biomass cation: principles and technology. Reed, T. 
(ed.). Park Ridge, NJ; Noyes Data Corporation (1981). 

This chapter reviews the chemistry of synthesis gas (CO and 
Hg mixtures) reactions and the state-of-the-art process technologies 
suitable for converting biomass-derived synthesis gas to various 
fuels and chemicals. The review includes three major product 
areas: alcohols, hydrocarbon fuels and gasoline, and ammonia. The 
section on alcohols discusses the synthesis of methanol and higher 
alcohols. An in-depth process evaluation and economic comparison 
of methanol technology is presented. The section on hydrocarbon 
fuels and gasoline evaluates conventional Fischer-Tropsch synthesis 
in terms of the various hydrocarbon fuels expected from a chain- 
growth process. A recent advancement in gasoline production from 
methanol is also presented. The final section discusses the technol- 
ogy of producing ammonia from synthesis gas. This material was 
previously announced in EDB as part of SERI/TR—33-239(Vol.3). 


24449 Energetics of livestock manure management. 
Morris, R.M. (Open Univ., Milton Keynes, England); 
Larkin, S.B.C. pp 118-123 of Energy from biomass. Palz, 
W.; Chartier, P.; Hall, D.O. (eds.). London, England; Ap- 
plied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Manure from housed livestock represents a major component 
of the biomass which is potentially available for energy production 
in the UK. It also represents a source of plant nutrients which can 
be used by agricultural crops. Any losses of these nutrients from 
manures have to be made up using manufactured fertilisers, which 
have a relatively high energy and monetary cost. The losses of nu- 
trients occurring as a result of different manure management prac- 
tices, and the extent of these practices, were therefore examined. Of 
the three major nutrients, nitrogen, phosphorus and potassium, ni- 
trogen suffers the most severe losses, rising to well over half for the 
worst practices. Losses of nitrogen from manures in the UK are 
about one-third. This loss of nitrogen is equivalent to about 10% of 
the current usage of manufactured nitrogen fertiliser. The potential 
savings in nitrogen, and hence in support energy, through improved 
manure managements are examined. Anaerobic digestion appears to 
provide a substantial reduction in nitrofen losses as well as provid- 
ing energy in the form of biogas. Some of the limitations to in- 
creased use of nutrients from livestock manures are discussed. 


24450 Anaerobic digestion for energy saving and produc- 
tion. Lettinga, G. (Agricultural Univ., Wageningen, Nether- 
lands). pp 264-278 of Ei Energy from biomass. Palz, W.; Char- 
tier, P.; Hall, D.O. (eds.). London, England; Applied Sci- 
ence Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A survey is presented of the present knowledge about the 
effect of important environmental factors on anaerobic digestion 
and of the state of art concerning the practical application of the 
process for both energy production and energy saving. Although 
additional research is still required in certain aspects, it may be 
foreseen that a significantly increased use will be made of the proc- 
ess in the near future both for wastewater treatment (energy saving 
+ energy production) as well as for the mere production of 
energy. 
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24451 Use of phase-plane analysis in the modelling of 
bio-methanation in order to control their evolution. 


Antunes, S.D. perior Tecnico, Lisboa, Portu- 


ituto Su 
e Se Installe, M. P; Yai, D0. of Energy from biomass. Palz, 
ndon, England; Ap- 


D.O. (eds.). 
plied Science Publishers, Ltd. on. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The use of phase-plane analysis in modelling biological and 
physical phases in digesters give us information on how to control 
them. Study of models based on Hill and Barth’s model gives us 
some initial ideas on how to develop control strategies. Then identi- 
fication of real-life digesters existing in the bio-engineering labora- 
tory of the University of Louvain-la-Neuve let us compare model 
with reality. Various types of regulators have been tested on the 
model and numerical results are presented and discussed. 


Application of ee to the ry | of the 
femmeatation Fardeau, M.L.; ; Partos, J.; Belaich, 
J.P. (CNRS, — le, France). 380388 de Baer from 
biomass. Palz, W : Hail, D on, 
England; Applied nel Publishers baat ari 

From Energy from biomass; Brighton, UK (4 Nov 1980). 
The fermentation of native cellulose and hemicell 

bound to lignine is performed by complex mixed cultures which are 
able to convert the polysaccharides to methane and COs:. This con- 
version can be separated in acidogenesis and methanogenesis. The 
acidogenesis is a rapid phase, of about one week; the 

sis is very slow, up to two months. Study of cellulose fermentation 
by naturally-occurring mixed cultures is very difficult using classi- 
cal techniques of microbiology, because of the heterogeneity, in- 
solubility of the substrate and also of the cultures capable of de- 
grading it. For our studies, cultures were isolated from marshes and 
soils, where microbial communities capable of degrading the sub- 
strate (straw) would be expected to exist. We describe a microca- 
lorimetric technique which allows the rapid evaluation of the bio- 
degradability of natural cellulose or a screening method for the 
evaluation of the ability of mixed cultures to degrade solid sub- 
strates. The effects of substrate pretreatments on biodegradability 
can also be followed. The thermograms of straw fermentation by 
several mixed cultures were obtained and it was shown that these 
figures can be considered as references for the evaluation of various 
pretreatments (enzymic hydrolysis, alkali and ‘y-irradiations. In con- 
clusion, microcalorimetry can serve as a very useful tool for the 
study of the fermentation of complexes substrates by microbial 
communities. 


24453 Production of methane from freshwater macro- 
algae by an anaerobic two step digestion Asinari di 
San Marzano, C.M.; Naveau, H.P.; Nyns, E.J. (Univ. of 
Louvain, Belgium). ‘pp 392-397 of Energy from biomass. 
Palz, W.; Chartier, P.; Hall, D.O. (eds.). London, England; 
Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Algae are one of the most efficient tools to trap solar energy 
into biomass. Biomethanation is an anaerobic microbiological proc- 
ess by which biomass can be bioconverted into methane. Hence, 
the biomethanation of algae appears as an elegant way to convert 
solar energy into a storable and transportable form of energy. Up 
to now, biomethanation of algae has only been applied to few algal 
species with limited success. The aim of the present work has been 
to assess the possibility to enhance the methane productivities by 
using a two step digestion process. The filamentous macro-algae 
Hydrodictyon reticulatum and Cladophora glomerata were grown 
in the cooling waters of a nuclear power plant. The algae were first 
preheated in a continuous, completely-mixed, anoxic microbiologi- 
cal step. The pretreated algae were then biomethanized in a con- 
tinuous, completely-mixed, anaerobic step. The pretreatment step, 
which will be used as a controlled storage of wet algae, results in a 
decrease in viscosity (liquefaction) of the algae, an apparent loss of 
around 30% volatile solids and the steady appearance of g x 17 
amounts volatile fatty acids (mainly acetate and propionate). These 
fatty acids are used up during the biomethanation step and do not 
accumulate in the digestion mixed liquor. The methane production 
rates obtained under these conditions were three to four-fold higher 
than the best volume efficiencies so far reported in the literature 
and could be maintained for over 100 days consecutively. 
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24454 Operation of a laboratory-scale plug flow type of 
digester on pig manure. Hawkes, F.R.; Floyd, J.R.S.; 

Hawkes, D. L. (Polytechnic of Wales, England). Bp 98408 
of Energy from biomass. Palz, W.; Chartier, P. 

(eds.). London, England; Applied "Science Publishers, Ltd. 
(1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A novel plug flow anaerobic digester, designed to minimise 
the problems of scum formation, was successfully tested on a labo- 
ratory scale using low solids, pig manure as a substrate at tempera- 
tures between 16° and 29° A Mg* tracer experiment showed that 
the liquid contents were fully mixed, and solids settled and accumu- 
lated rather than being displaced; the term plug flow is therefore 
inappropriate in this instance. Cellulose accumulated at a substan- 
tially higher rate than lipids. Gas production responded rapidly 
(less than 24 hours) to changes in operating temperature and a rise 
from 17° to 25° increased daily gas production by a factor of 3. The 
CO, content of the digester gas also increased with temperature. 
The overall gas yield of 0.492 m*CH,/kgVS added was greater 
than has been reported for most conventional digesters operated on 
similar wastes at higher temperatures. Ammonia concentration 
within the digester averaged 3280 ppM, a level often considered in- 
hibitory. . 


24455 Fermentation to biogas using agricultural residues 
and energy crops. Stafford, D.A.; Hughes, D.E. (Univ. Coll, 
Cardiff, England). pp 406-410 of Energy from biomass. 
Palz, W.; Chartier, P.; Hall, D.O. (eds.). London, England; 
Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

There is in the UK about 24 mtce available annually from 
organic wastes of which farm wastes are a 4.9 mtce. In many parts 
of Europe pig and cattle farms present a local environmental prob- 
lem and waste disposal difficulties. This pollution problem may be 
turned into a residue asset by digesting anaerobically to produce 
methane gas, fertilizer, and animal feedstuffs. Similarly energy 
crops may be grown for bioconversion to methane using digester 
units. Types of reactors available are discussed. 


24456 Bioconversion of agricultural wastes into fuel gas 
and animal feed. Colleran, E.; Booth, A.; Barry, M.; Wilkie, 
A.; Newell, P.J.; Dunican, LK. (Univ. ‘Coll., Galway, Ire- 
land). pp 416-422 of Energy from biomass. Palz, W ; Char- 
tier, P.; Hall, D.O. (eds.). London, England; Applied Sci- 
ence Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A two-stage anaerobic digestion system consisting of a lique- 
faction stage followed by a methanogenic stage utilising a fixed bed 
reactor design, was developed for biogas production from pig 
slurry. COD removal rates of 80 to 90% were obtained at a liquid 
retention time of 3 days at 30°C with gas yields close to the theo- 
retical maximum. Initial results indicate that the process is also suit- 
able for the digestion of solid agricultural residues such as straw. 
Liquefaction of straw-slurry mixtures, using a system of batch re- 
placement of the supernatant every 5 to 6 days, indicated that 50 to 
60% of the solids fraction was solubilised within 18 days. The cel- 
lulose content of the straw decreased by 63% during the liquefac- 
tion period. Passage of the solubilised fraction to a fixed bed reac- 
tor resulted in COD removal rates of 90% with a yield of 0.36L 
CH, per gramme COD removed. Alternatively, it was demonstrat- 
ed that straw can be upgraded to a protein rich animal feed by a 
dual fungal fermentation utilising the lignolytic fungus, Sporotri- 
chum pulverulentum and the cellulolytic species, Chaetomium cel- 
lulolyticum. The utilisation of this novel mixed culture system obvi- 
ated the need for costly pretreatment processes and yielded a prod- 
uct containing 30 to 32% protein (% d.w.) when chopped straw 
was used as substrate. The operation of an integrated system for 
fuel gas and animal feed production from agricultural wastes is dis- 
cussed. 


24457 Proposals for the analytical modelling of a digest- 
er. Lavagno, E.; Ravetto, P.; Ruggeri, B. (Instituto di Fisica 
Tecnica ed Impianti Nucleari, ‘olitecnico, Italy). pp 423- 
428 of Energy from biomass. Palz, W.; Chartier, Bp? Hall 

oS ER mdon, England; Applied Science Publishers 
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From Energy from biomass; Brighton, UK (4 Nov 1980). 

The purpose of the present work is to define and discuss an 
analytical model which describes the performance of a digester to 
be used for the anaerobic processing of agricultural and animal 
wastes to produce biogas. The lack of such a model is particularly 
evident whenever the engineer undertakes the task of designing a 
medium or large scale digester. The plant is characterized by well 
defined input and output variables. The main biological, chemical 
and physical parameters influencing the phenomena involved in the 
digestion process are identified. Afterwards, mathematical correla- 
tions among them are studied, justified and discussed. The implica- 
tions for the solution of some engineering problems is then investi- 
gated. This research stands only as a first step in the development 
of a complete and satisfactory model of a digester, due to some re- 
strictions and simplifying assumptions which had to be imposed and 
accepted. 


— Computer aided design of anaerobic digesters for 
See eee. Hawkes, D.L. (Polytechnic of — 

England). pp 429-434 of Energy from biomass. Palz, W 
Chartier, P.; Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Anaerobic digestion of biomass could provide up to 4% of 
the United Kingdom energy consumption. The factors which influ- 
ence the net energy production from digesters are many and the re- 
lationships between some of them are known to be complex. A Re- 
lational Data Base has been developed at the Polytechnic of Wales 
and is a suitable way of storing data generated by experimentation 
or operating experience and of examining the relationships between 
sets of data. Modelling of digester systems has the advantage that 
the effects of changes in one or more variables can be examined 
quickly and likely performance can be predicted, thus obviating the 
need for lengthy and often costly trial and error operation of a full 
scale digester. A computer model has been developed at the Poly- 
technic for predicting net energy production from mesophilic high 
rate digester. 


24459 Novel process for the anaerobic —— pS = 


wastes leading to biogas and a compost-like material. 
B.A. (Inst. for Storage and Processing of Se 
duce, Wageningen, Netherlands). 435 
from biomass. Palz, W.; Chartier, PP 
London, England; Applied Science Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
The complete anaerobic digestion of solid organic matter is 
achieved in a batch reactor (R/sub I/) by percolating water 
through the decaying solid mass. The dissolved organic matter and 
volatile fatty acids (v.f.a.) are leached out continuously, thus pre- 
venting the preservation by a low pH, that would otherwise occur. 
The effluent of the reactor R/sub I/, containing these dissolved or- 
ganic compounds, is treated in a conventional continuous anaerobic 
digester (R/sub II/) with a sludge blanket of bacterial mass, under 
the evolution of biogas. The treated water is recirculated to the 
batch reactor R/sub I/. Of the total digestible matter in the reactor 
R/sub I/ about 70% is leached out within 14 days and converted 
into biogas in the digester R/sub II/. After 2 to 10 days the R/sub 
I/ also starts to produce biogas, the R/sub II/ can be disconnected 
while the breakdown of the solid mass proceeds in the R/sub I/ 
that has become self-sustaining and takes over completely. 


of recent developments in anaerobic 
mene water treatment to slaughterhouse wastes, (Germany). 
Lindauer, G.D.; Sixt, H. (Agrar- und anagem 
G.m.b.H., Essen, Germany). pp nog of Ener, 
biomass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). a 
England; Applied ‘Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A slaughterhouse in Germany produces 10,400 kg waste per 
day. This waste substrate has been placed into a digester of about 
300 cbm. The biogas, 600 cbm/d, is first stored in a tank and subse- 
quently used to drive the cold-store compressor. The heat given off 
from this process is used for heating the substrate for a pasteurisa- 
tion process. After all requirements of the plant have been covered, 
the heat from the biogas available for other uses amounts to: min: 
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1290 KW/d and max: 1435 KW/d. Once the substrate has been de- 
hydrated, it can be spread on agricultural land as a fertilizer. 


24461 Assessment of some commercial digesters in the 
UK. Meynell, P.J. (British Anaerobic and Biomass Associ- 
ation Ltd., Ridbeven hes 8 a § p 459-465 of Energy 
from biomass. Chartier, P Hall, D.O. ont 
London, Englands A Applied Science Publishers, Ltd. (1981). 


From Energy from bio ; Brighton, UK ty Nov 1980). 
Commercial digueters digesters now built in the UK have appre- 


ciable differences in design, although performances remain witin a 
well-known range. These differences result from the differences in 
previous experience of the different companies and in the marketing 
approaches. In arriving at a design which is both technically and 
economically viable, various cost/effective compromises have been 
made each in line with the particular companies approach. The 
broad base of the British industry is demonstrated, springing as it 
does from three standpoints - water pollution control, farming and 
farm machinery and energy conservation. The marketing ap- 
proaches vary between the ready-to-wear unit and the tailor-made 
plant. Various cost ranges for different sizes of plant are given. 
British manufacturers are beginning to adapt the technology devel- 
oped for farm waste treatment to other organic matter. 


24462 Economic aspects of biogas-production from 
animal wastes. Kleinhanss, W. (Federal Research Center of 
Agriculture, Braunschweig, Germany). 466-477 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
(ot. London, England; Applied Science Publishers, Ltd. 
198 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The importance of biogas production and its contribution to 
the substitution of fossil energy is determined inter alia by econom- 
ic competition. In this paper we have investigated the range in 
which biogas is competitive with conventional sources by analysing 
farm structures in Lower-Saxony (Germany) and consequences for 
the adjustment of technology. As an example for biogas production 
the following results are related to pig farms in the size of 90 to 750 
livestock units: (1) Biogas plants, which are sized for the maximum 
heating requirements of a farm in the winter season, are economi- 
cally competitive in piggeries beginning with the size of 90 live- 
stock units for a given price of 1,25 DM per litre of petrol. (2) 
Farm with more than 200 livestock units can sell surplus biogas to 
their neighbours. In the size range of 750 livestock units the biogas 
production can compete at a price of 1,00 DM per litre petrol. (3) 
The transformation of biogas to electricity would cause 0,30 DM 
per kWh in piggeries with 90 livestock units resp. 0,13 DM per 
kWh for 750 livestock units. This exceeds the price of 0,035 to 
0,055 DM per kWh actually paid by the electric power station for 
surplus energy. To cover requirements of heating energy for a farm 
50 livestock units are necessary. Therefore the use of this technol- 
ogy will be limited to almost 5% of all farms in Germany, i.e. only 
a small part of the potential energy from animal wastes can be used 
by biogas under the given structural conditions of the German agri- 
culture. 


24463 Gasification: the process and the technology. Van 
Swaaij, W.P.M. (Twente Univ. of Tech., Enschede, Nether- 
lands) P 485-495 of Energy from biomass. Palz, W.; Char- 
tier, P. , D.O. (eds.). London, England; Applied Sci- 
ence Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Thermochemical gasification of biomass can produce low, 
medium and high joule value gases. The characteristics, applica- 
tions and potential of the different processes and reactor types are 
discussed. The introduction of biomass gasification on a large or in- 
termediate scale for the production of power, SNG, methanol etc. 
will depend on developments in coal and municipal solid waste ga- 
sification and on the prices of biomass. Biomass and especially 
wood is a clean fuel and therefore its direct combustion using 
modern equipment will be a strong competitor for energy genera- 
tion via gasification. Gasification is also attractive for small scale, 
power and power heat generation and developments necessary for 
its widespread acceptance are discussed. It is further concluded 
that, on the small and intermediate scale, new processes which re- 
quire minimum feedstock preparation and preferentially producing 
MJ. 'V. gas without the use of oxygen, should be developed. 
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24464 Pyrolysis and combustion of wood in relation with 
its chemical composition. Mellottee, H. (CNRS, Orleans, 
France); Richard, J.R.; Sy B. pp 523-528 of Energy 
from biomass. Palz, Chartier, P. Hall, D.O. (eds. ‘" 
London, England; Applied Science Publishers, Ltd. (1981 
(In French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Pyrolysis and combustion of wood has been investigated by 
thermogravimetric analysis (TGA) and by thermodifferential analy- 
sis (TDA) in view to correlate the pyrolysis kinetic and thermal 
data to the physicochemical characteristics of wood. Different parts 
of the wood such as the bark, the sapwood and the core of differ- 
ent species (e.g., poplar, pine, oak and beech) were compared. The 
study was also extended to the different constituents comprising 
wood: lignin, cellulose, holocellulose and parietal residues. The be- 
havior of the different samples which were studied (on the form of 
sawdust or fine powder) was characterized by two heating rates (10 
and 20°C/min) and under four different atmospheres ranging from 
air to pure nitrogen. One of the main results obtained points to dis- 
tinguish two stages in the degradation process, one at temperatures 
ranging between 180 and 350°C and another one at temperatures 
higher than 400°C. In the first stage, the oxygen content in the oxi- 
dizer does not affect perceptibly the behaviour whereas the influ- 
ence of oxygen becomes significant at high temperature. The differ- 
ences which were observed on the various samples studied should 
contribute to making a better choice in the application of the pyro- 
lysis of biomass materials as an alternative source of energy. 


24465 On the influence of the different parts of wood on 
the production of gaseous combustible products by pyrolysis. 
Richard, J.R.; Cathonnet, M. (CNRS, Orleans, France). pp 
529-534 of Energy from biomass. Palz, W.; Chartier, pe 
Hall, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). (In French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The aim of the present work has been to determine the opti- 
mum conditions leading to gaseous combustible mixtures by pyroly- 
sis of different varieties of wood and its different parts. Results indi- 
cate that: the percentage of solid residue is lower in the case of sap- 
wood compared to bark; cellulose leads to an even smaller percent- 
age of residue; and gaseous products yields are higher for sapwood 
than for barks. At higher temperature the percentage of solid resi- 
due decreases and the yield in gaseous product increases. Higher 
gas phase yields are favoured by rapid pyrolysis. Whatever types of 
pyrolysis is used, sapwood produces more CO than bark wood. 
Yields in C,H, and C,Hs are the same. Low pyrolysis at 700°C 
yields more CH, in the case of sapwood than in that of bark wood. 
Rapid pyr: ysis shows that sapwood produces more hydrogen and 
less CO: tian bark wood. All yields tend to increase with tempera- 
ture except in rapid pyrolysis for that of COs. Rapid pyrolysis in- 
creases the yield of CO but decreases those of CO. and CH,. In 
conclusion the production of gaseous species is favoured by an in- 
crease in temperature. Their distribution can be controlled by the 
pyrolysis regime. In all cases sapwood and especially poplar sap ap- 
pears to be the best generator of combustible gaseous mixtures. 
(DMC) 


24466 Pyrolysis of or woods: the influence of their 
chemical composition on the end products. Petroff, G.; Doat, 
J. (Centre p asset Forestier Tropical, Nogent-sur-Marne, 


France). pp 535-541 f Energy from biomass. Palz, W.; 
ier, P.; Hall, eds.). London, England; Applied 
Science Publishers, Lid. (1981). (In French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A comparison of pyrolysis products obtained from temperate 
hardwoods was made with those obtained from tropical woods. It 
was observed that tropical woods gave slightly less pyroligneous 
products than temperate zone woods. Furthermore, the products 
obtained seem linked with the chemical composition of the wood: a 
high lignin content is reflected in a higher charcoal yield; a high 
percentage of pentosanes give more acetic acid and acetates; a high 
cellulose content results in more methanol; and woods containing 
large amounts of alcohol benzene extractives may cause tarry de- 
posits in the circuits. 
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24467 Gaseous fuel from biomass by flash pyrolysis. 
Caubet, S.; Corte, P.; Fahim, C.; Traverse, J.P. (Universite 
Paul Sabatier, oo France). Pe 542-547 of Energy 
from biomass. Palz, Chartier, Hall, D.O. (eds.). 
London, England; Applied Science Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 

decomposition of biomass in an inert atmosphere is 
studied through basic components: cellulose, lignin, wood. Flash 
pyrolysis (heating rate 250°C/s allows the production of a medium 
heating value synthetic gas with gas phase thermal efficiency of up 
to 95%. Light hydrocarbons (CH, C:Hs, C2H2, C2Hs) provide 
about 50% of the energy recovered in the gas. Ethylene represents 
5% (Vol.) of the pyrolysis gas. 


24468 Fast pyrolysis/gasification of lignocellulosic mate- 
rials at short residence time. Deglise, X.; Richard, C.; Rolin, 
A.; Francois, H. (Universite de Nancy, France). 548-553 
of "Energy from biomass. Palz, W.; Chartier, P.; , D.O. 
(eds.). London, England; Applied’ Science Publishers, Ltd. 
(1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The results discussed in this paper point to the advantages of 
fast pyrolysis over air and oxygen gasification as a source of 
medium energy gas. Both rapid heating and short residence time of 
gases are employed in a single step pyrolysis-gasification of sawdust 
samples in a free-falling system. Gas yields are increasing with tem- 
perature and moisture content (for temperatures upper than 700°C). 
Tables of products, Hz, CO, CO2z, CHs, C2Hs, C2Hs and C2H2 are 
shown with volume balance and overall formulae of char for differ- 
ent temperatures and moisture contents. Experimental results pro- 
vide indirect information on the heat of reaction which shows that 
fast pyrolysis is slightly endothermic for temperatures upper than 
600 to 700°C, and exothermic under 700°C. 


24469 Mass and energy balances for a two fluidised-bed 
pilot plant which operates on wood fast pyrolysis. Deglise, X. 
(Universite de Nancy, France); Morliere, P.; Schlicklin, P. 
pp 569-573 of Energy from biomass. Palz, W.; Chartier, P.; 


all, D.O. (eds.). London, England; Applied "Science Pub- 

lishers, Ltd. (1981). (In French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Laboratory results provide for the drawing and calculation 
of the flow-sheet of a possible industrial facility, which can produce 
a medium Btu gas (17 to 19 MJ/Nm*) not diluted with nitrogen 
and without need for an oxygen plant. It operates on small size par- 
ticles of wood residues. With the two main input parameters (pyro- 
lysis temperature and moisture content of the feed), the mass and 
energy balances were computed and the operating conditions are 
available for self sufficient energy operation. The efficiency of the 
system in term of energy was previously fixed. The results of calcu- 
lations for the case of pyrolysis of beech at 750°C and 10% mois- 
ture content are given. The pilot facilty (1 t/day) will be demon- 
strated at the Research Center of Pont-a-Mousson, a subsidiary of 
Saint-Gobain-Pont-a-Mousson Company, in  Pont-a-Mousson 
(France). 


24470 Two new types of biomass gasifiers developed at 
C.N.E.E.M.A. Molle, J.F. pp 574-582 of Energy from bio- 
mass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). London, 
England; Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

In France, wood gasification technology was and is still used 
on an industrial scale. Its further development was thwarted for 
economic reasons. This technology is suited for granular materials. 
In order to take advantage of other nongranular products (straw, 
sawdust, rice hulls, peanut husks, etc...) an agglomerating process 
was necessary but too expensive to be implemented. The problem 
was to be solved from two standpoints: (1) Modernization of 
packed bed gasifiers for rough products; and (2) Development of a 
suspension bed gasifier for fine products. These devices are now 
available on the French market. The present packed bed gasifier is 
two times smaller than the older types. Consequently, investment 
costs are reduced. This gasifier is designed so that ashes are carbon 
free and gases tar free, thus its output is increased and its polluting 
effect eliminated. For the suspension bed gasifier (horizontal shaft 
cyclone) those same problems are solved. The high turbulence gen- 
erated by gases causing the product to be in suspension, gives rise 
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to very fast mass and heat exchanges, thus gasification reactions are 
also very fast. 


24471 Process and equipment for the fluid bed oxygen 
gasification of wood. Chrysostome, G. pp 594-597 of Energy 
from biomass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). 
London, England; Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The aim of the research is to develop a fluidized bed oxygen 
gasification of wood. A new process as well as the equipment al- 
lowing its implementation are to be developed. The combination of 
fluidized bed and oxygen allows to obtain a medium Btu gas free of 
any nitrogen. The use of fluidized bed reduces wood preparation 
and feeding. Sawdust can also be gasified. Due to fluidized bed 
temperature homogeneity and to the fact that counter flow is 
avoided the medium Btu gas is free of any tar. The research project 
involves three main stages: (1) getting kinetic and thermodynamic 
data with the help of a low thermal inertia research reactor; (2) de- 
veloping and implementing a fluidized bed gasogene that may be 
fed with wood, bark, and sawdust; (3) operating a pilot reactor 
under various operating conditions. 


24472 Techno-economic evaluation of thermal routes for 
processing biomass to methanol, methane and liquid hydrocar- 
bons. Ader, G. (Ader Associates Ltd. Kent, England); 
Bridgwater, A.V.; Hatt, B.W. pp 598-606 of Energy from 
biomass. Palz, W.; Chartier, P p. Hall, D.O. (eds.). Ceeien. 
England; Applied ‘Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Conceptual studies have been carried out on a number of 
specific case studies to define realistic process flow-sheets, develop 
mass and energy balances and derive capital costs and total produc- 
tion costs for conversion of biomass to useful fuels such as metha- 
nol, methane (SNG) or liquid hydrocarbons (gasoline and syn- 
crude). The thermal process case studies covered low and high 
temperature pyrolysis, oxygen gasification and steam gasification. 
In all cases the gaseous products were assumed to be processed 
through a series of conversion steps (such as shift reaction, steam 
reforming, carbon dioxide removal) to give suitable material for 
methanol synthesis, methanation, or Fischer-Tropsch synthesis. 
Plant capacities were initially set at relatively low but realistic 
levels of production. Further calculations are included on what is 
considered to be a maximum achievable biomass availability at any 
one point in order to explore the ultimate effect of economies of 
scale. The results indicate that steam gasification might be the most 
promising thermal process route although it is not yet fully devel- 
oped; they also indicate methanol as being the most economically 
promising fuel product. Oxygen gasification also shows significant 
promise, although it does not appear to be as attractive as steam 
gasification: it is in principle, however, available commercially. 


24473 Thermal processing of biomass to thesis gas: a 
programme of experimental investigations design studies. 
Smith, E.L.; Hatt, B.W.; Irlam, G.A.; Bridgwater, A.V. 
(Univ. of Aston, Birmingham, England). pp 607-609 of 
Energy from biomass. Palz, W.; C ier, P.; Hall, D.O. 
ott) London, England; Applied Science Publishers, Ltd. 
1 ; 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Extensive technical and economic evaluation of thermal 
processes to produce synthesis gas from biomass for subsequent 
conversion to high value fuels, has revealed many areas of uncer- 
tainty and lack of knowledge. An experimental programme has 
been initiated to obtain a greater understanding of reaction systems 
and develop design procedures for thermal gasifiers. 


24474 Production of low-Btu fuel gas by cocurrent gasifi- 
cation of solid wastes. Hos, J.J.; Beenackers, A.A.C.M.; van 
den Aarsen, F.G.; van Swaaij, W.P.M. (Twente Univ. of 
Tech., Enschede, Netherlands). pp 616-621 of Energy from 
biomass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). London, 
England; Applied ‘Science Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
At Twente University of Technology a research programme 
is being carried out on the conversion of biomass into a low-Btu 
fuel gas in cocurrent moving bed gasifiers. The purpose of this pro- 
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gramme is to study the suitability of this reactor for the conversion 
of organic solid wastes into a clean fuel gas. Important features of 
the cocurrent moving bed gasifier are: a fuel gas free of tar and 
acids can be produced; gasification together with firing of the fuel 
gas requires low excess air rates; the fuel gas can be supplied either 
to a boiler or to an internal combustion engine; and the solid waste 
is exposed to temperatures in between 1000 to 1600°C. Experimen- 
tal results have been obtained on gasification of wood wastes, maize 
cobs and municipal solid waste. Wood wastes such as chips, shred- 
ded crates, shavings and sawdust were gasified in reactors with a 
capacity of 20 to 50 kg of wood waste per hour. The lower heating 
value of the gas produced was 3000 to 6000 kJ/Nm*, depending on 
the moisture content of the feedstock. With respect to wood wastes 
the stage of commercialization has been reached. Shelled maize 
cobs were gasified in reactors with a capacity of 10 kg per hour. 
The gas was fired successfully in a diesel engine. Municipal solid 
waste was gasified to yield a fuel gas with an L.H.V. of 4000 kJ/ 
Nm®*. A problem area is the removal of cindering or slagging resi- 
dues from the gasifier. Further research will be carried out con- 
cerning the application of this gasification process to feedstocks 
containing components with melting points below 1000°C. Existing 
thermodynamic models were verified and a kinetic model was de- 
veloped. A new research subject is the development of an omnivo- 
rous fluid bed gasifier producing a clean fuel gas. 


24475 Renewable hydrocarbon production from the alga 
Botryococcus braunii. Largeau, C. (Laboratoire de Chimie 
Bioorganique et —— Physique, Paris, France); Casa- 
devall, E.; Dif, D.; Berkaloff, C. pp 653-658 of Energy from 
biomass. Palz, W.; Chartier, P.; , C.O. (eds.). London, 
England; Applied ‘Science Publishers, ‘Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The green alga Botryococcus braunii is characterized by un- 
usually high hydrocarbon levels and could supply directly an alter- 
native energy source to fossil fuels. In the present work we will 
consider, first, the location of the sites of hydrocarbon accumula- 
tion and formation: it appears that the bulk of B. braunii hydrocar- 
bons is not only located but also produced in the outer walls. The 
effect of growth conditions on productivity is also examined; it is 
shown that, in the case of B. braunii hydrocarbon accumulation 
does not necessarily require that the cells are starved and in a rest- 
ing stage. So it is possible to achieve simultaneously high biomass 
yield and high hydrocarbon level. The features which are favoura- 
ble to a large-scale hydrocarbon production via B. braunii are final- 
ly examined and it is concluded that such a production may be fea- 
sible. 


24476 First experiments of production of macrophytes 
with waste water and methanization of biomass. Chassany-de 
Casabianca, M.L.; Sauze, F. (CNRS, a France). 
Rico. of Energy from biomass. Palz, W.; Chartier, P.; 

C.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). (in French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The basic principle is to obtain energy production by meth- 
anization of macrophytes cultivated on waste water which is simul- 
taneously depolluted. Two types of culture have been experimented 
in semi artificial basins of 20 square meters, in the open, strictly fed 
with waste water. It concerns firstly Lemna minor species of soft 
water being able to adapt themselves to waste water and secondly 
Enteromorpha intestinalis, typical brackish water green alga and 
being able to adapt itself to a high percentage of organic matter. 
The first experiments show: (a) How to make macrophytes grow 
on this waste water in which phytoplankton spontaneously devel- 
ops; (b) The analysis of the natural ponds for optimising and main- 
taining artificial macrophytes production by acting on the different 
parameters; (c) The efficiency of depollution; and (d) Methanization 
of Entermorpha on a laboratory scale has given yields of about 0.3 
liter of biogas per gramme of dry organic matter treated, with a 
rate of more of 60% methanic digestion of plankton and of phrag- 
mites. 


24477 Mariculture on land: a system for biofuel farming 
in coastal deserts. Wagener, K. (Technical Univ., Aachen, 
Germany). pp 685-690 of Energy from biomass. Palz, W.; 
Chartier, P.; Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 
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From Energy from biomass; Brighton, UK (4 Nov 1980). 

A system for biofuel farming in coastal deserts is presently 
under investigation in a cooperative European project. The bic mass 
production is based on seawater which is pumped through shallow 
artificial ponds. Due to the high productivity of phytoplankton, 
easy fermentation to methane, and complete mineral nutrients recy- 
cling, the net energy balance (output/input) is expected to be 14 for 
methane and 7 for methanol, respectively. Since no fertile land or 
fresh water is needed, there is no competition with food production 
on arable land. Such a system is entirely energy self contained, 
what makes it attractive for remote desert areas and developing 
countries. During the first two years of collaboration on this pro- 
ject the feasibility of all crucial steps could be demonstrated: pro- 
ductivities of 60 to 90 t dry matter . hectare™' . y~ obtained in 
southern Italy, a cheap way of pond construction, harvesting, fer- 
mentation, and recycling of the sludge. A pilot plant is under con- 
struction. 


24478 Biogas: Kenyan case. Kariuki, P.N. (Ministry of 
Energy, gy br P hy oy — Ener, gm bio- 
mass. Palz, W. hartier, ‘om. ba 
England; Applied yo sten Puilishers, bed. (1981). 
From Energy from biomass; Prighton, UK (4 Nov 1980). 
Due to increasing prices of oil and the subsequent depend- 
ence on indigenous renewable resources in Kenya, firewood and 
charcoal are being depleted at an alarming rate. The need for alter- 
native sources of energy has enhanced chances for successful biogas 
development. Energy development efforts being made by a Kenyan 
community are described in this article. 


24479 Community biogas plants: implementation in rural 
India. Roy, R. (Open Univ., Milton Keynes, England). 
Ling 4 of Energy from biomass. Palz, W.; Chartier, pe 
Hall, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Standard designs of biogas plant are only accessible to a mi- 
nority in rural India because of their initial cost and input require- 
ments. Two approaches to this problem adopted in India are (a) to 
reduce the cost of the plant by developing fixed gas-holder Chi- 
nese-type designs (b) to install community plants. While Indian 
fixed gas-holder designs are still too costly for widespread adop- 
tion, a community biogas scheme installed by the Uttar Pradesh 
State Government has since late 1978 been supplying inhabitants of 
a small village in Western UP with cooking fuel, electric lighting 
and mechanical power for flour milling, etc. Although the villagers 
have been involved in the planning and operation of the system, 
social cultural, and financial problems have arisen. In particular 
these relate to the natural reluctance of the rural poor to pay cash 
for fuels formerly obtained free. The results of this pilot project can 
help in planning future community energy schemes both technically 
and socially. For example, experience here indicates the need to in- 
corporate income-generating services into future community energy 
schemes in order to subsidise household fuel supplies. 


24480 Use of biogas for thermal, electrical and mechani- 
cal power generation. Picken, = J.5 Fox, M.F. pp 910-914 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
{i98: b. London, England; Applied Science Publishers, Ltd. 
1981 


From Energy from biomass; Brighton, UK (4 Nov 1980). 

The balance of energy output and energy demand of a range 
of digester sizes is considered in detail. It is shown that the best use 
of the gas is determined at least partly by the size of digester and 
that considerations of waste heat recovery from an engine can be at 
least as important as thermal efficiency. A distinction is made be- 
tween the low grade (heating) energy requirement of a digester and 
the high-grade (mechanical) requirement. A low technology device 
is described which is capable of supplying the mechanical power 
needs in terms of pumping slurry, stirring and pumping in digester 
heating water, as well as supplying the low grade heating through a 
self-contained heat recovery system. 





biogas. 
(Kuratorium fuer Technik und Bauwesen in der Landwirts- 
ae, Germany). pp 915-921 of Energy from 
biomass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). on, 
England; Applied ‘Science Publishers, Ltd. (1981). 
m biomass; Brighton, UK ae Nov 1980). 
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current (kWh/sub el/) on an average farm is higher than sup- 

plied by the electric power companies. And surplus energy can be 

sold only for a fraction of the production cost. Hence, the genera- 

tion of current from biogas under conditions as are prevailing in the 

Federal Republic of Germany is normally no solution unless in par- 
ticular cases. Detailed preliminary studies are imperative. 


24482 Design and advance of the bioenergy in French 
sugar industry. Lescure, J.P. (Institut de Recherches de 
I'Industrie Sucriere, My a2 France). 947-953 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
eds.). London, England; Applied Science Publishers, Ltd. 
—_ (In French) 

bem Sooo from biomass; Brighton, UK (4 Nov 1980). 

first IRIS programme, begun in 1975, had for an objec- 


programme for treatment of particularly polluted waters, the most 
important ones as far as the worked volumes are concerned, are 

- This research succeeded in part and is continued 
by study of the inhibitions mainly due to inorganic components or 
to nitrogen. For the wastewater treatment IRIS designed and de- 
veloped an original system permitting to reduce considerably the 
cost of the treatment plants. From 1979 the energy crisis leads to 
intensify in priority research related to biogas production. A new 
research programme is then launched to produce biogas from pulp 
and beet trash. In a laboratory, a gasification yield near 80% is 
achieved with loadings of 6 kg dry substance per m® and per day. 
This programme is continued in 1980 by a pilot-experiment in a 
sugar factory with assistance of the Commissariat a l'Energie So- 
laire. 


24483 Solvent effects on surfactant monolayers adsorbed 
on water. Abraham, B.M. (Argonne National Lab., IL); 
Miyano, K.; Ketterson, J.B. pp 451-454 of Ordering in two 
dimensions. Sinha (ed.). Amsterdam, Netherlands; Elsevier 
North Holland, Inc. (1980). 

The effect on the surface pressure which results when dro- 
plets (up to 200 microliters) of various solvents are added to the air 
surface of a monolayer of stearic acid spread on a water substrate is 
reported. Depending on the solvent, the initial effect may be an in- 
crease or decrease in surface pressure; when the solvent evaporates, 
the final pressure will be less than the initial pressure in the former 
instance and the original pressure will be restored in the latter. 


Recent insights in the synthesis of hydrocarbons 
from CO and He. Pickler, H. (Univ. of Karlsruhe, Ger- 
many); Schulz, H. Chemie-Ingenieur-Technik; 42: No. 18, 
ee 1970). (in German). 

The possibility of economic production of motor fuels from 
coal by synthesis from CO and Hz depends upon the price ratio 
crude oil/coal. In the Republic of South Africa, cheap coal is still 
available for oil production, and the process (medium pressure syn- 
thesis with iron catalyst) has undergone an interesting development 
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in the past 15 to 20 y. The present article briefly reviews the devel- 
opment of the process and the present way in which the synthesis is 
carried out, as well as the results of recent catalyst and product 
studies. 82 references. 
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REFER ALSO TO CITATION(S) 24156, 24160, 24245, 24288, 24533, 24540, 
24541, 24593, 24596, 24621, 24626, 24630, 25062, 25064, 25076, 25078, 25209, 
25221, 25222, 25594, 26260, 26261 


24485 Method and system for ethanol production. Chen, 
M.J.; Feder, H.M. (to yo pee of Energy) US US Patent 
4,301,312. 17 Nov 1981. Filed date 21 May 1980. vp. 

A transition metal carbonyl and a tertiary amine are em- 
ployed as a homogeneous catalytic system in methanol or a less 
volatile solvent to react methanol with carbon monoxide and hy- 
drogen gas producing ethanol and carbon dioxide. The gas contains 
a high carbon monoxide to hydrogen ratio as is present in a typical 
gasifier product. The reaction has potential for anhydrous ethanol 
production as carbon dioxide rather than water is produced. The 
only other significant by product is methane. Selected transition 
metal carbonyls include those of iron, ruthenium and possibly man- 
ganese and osmium. Selected amines include trimethylamine, n- 
methylpyrrolidine, 24-diazabicyclooctane, dimethyneopentylamine 
and 2-pryidinol. 


24486 ungdahl, L.G.; 
Wiegel, ix Go” (to Se St Ene coke a) US Patent 
4,29 407. 39 Seo 1981, led date 11 Sep 1 539 vp. 

A newly discovered ther anaerobe is described that 
was isolated in a biologically pure culture and designated Ther- 
moanaerobacter ethanolicus at cc 3/550 T. Ethanolicus is cultured 
in aqueous nutrient medium under anaerobic, thermophilic condi- 
tions and is used in a novel process for producing ethanol by sub- 
jecting carbohydrates, particularly the saccharides, to fermentation 
action of the new microorganism in a biologically pure culture. 


24487 Vapor-liquid equilibria of the water-ethanol system 
at low alcohol concentrations. Hong, J.; Ladisch, M.R.; 
Tsao, G.T. (Purdue Univ, West Lafayette, Indiana, USA). 
Journal of Chemical and Engineering Data; 26: No. 3, 305- 
307(Jul 1981). 

Vapor-liquid equilibrium data for the ethanol-water system 
at 760 mmHg are collected by using a Gillespie-type still. Data in 
the range of ethanol concentration from 0.01 to 1.0 wt % are 
scarce, and yet they are much needed in the design of efficient eth- 
anol recovery systems. 16 refs. 


24488 ~~ crack growth behavior of Ti-6Al-6V-2Sn in 
methanol ‘methanol-water solutions. Dawson, D.B. 

re, Calif). Metallurgical Transactions, 
Section] A: Physical Metallurgy and Materials Science; 12A: 
No. 5, 791-800(May 1981). 

The critical event in determining whether repassivation can 
suppress environmental fatigue fracture is the interaction between 
the rate of exposure of fresh metal surfaces at the crack tip and the 
rate at which they can be repassivated. This interaction is depend- 
ent on the frequency and stress intensity (/DELTA/K) level as 
well as the chemistry of the environment. Methanol solutions are 
more detrimental than aqueous solutions. 30 refs. 


24489 Experimental study on continuous digestion of cel- 
lulose waste in a combined reactor system. Alfani, F. (Uni- 
versita di Napoli, Italy); Cantarella, M.; Scardi, V. pp 144- 
149 of ay Se biomass. Palz, W.; Chartier, P.; Hall, 
y ~y deer don, England; Applied Science Publishers, 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Cellulose as a novel energy source is 
attention also in connection with the problem of solid waste dispos- 
al. Besides the direct utilization as a fuel, cellulose waste can be 
converted into other useful products; e.g., it can be hydrolysed to 
glucose, which in turn can be fermented to ethyl alcohol. Cellulose 
digestion is nowadays performed almost generally by enzymic hy- 
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drolysis thanks to the availability of stable and very active enzyme 

ions (cellulases) of microbial origin, such as the well-known 
cellulase from the fungus Trichoderma Viride. The first two com- 
ponents of cellulase complex are strongly adsorbed by cellulose 
substrate under the conditions which are optimum for the enzymic 
action. Furthermore, the end products of the digestion, 
namely cellobiose and glucose, are strong inhibitors. All these facts 
led us to consider the possibility of performing the cellulose diges- 
tion in a combined reactor system which permits continuous pro- 
duction of glucose and removal of cellobiose by converting it into 
glucose. In this communication preliminary iments are dis- 
cussed which indicate the role of the pretreatment on the enzymat- 
ic hydrolysis of commercial cellulose (Avicel) and olive wastes. 


HF saccharification: the key to ethanol from wood. 
Lampor, D.T.A.; Hardt, - —, G.; Mohrlok, S.; 
wley, M.C.; Cha: pman, R.; Selke, S. (Michigan State 
Univ. East st Lansing). P Ball Do. of Energy from biomass. 
Palz, W.; D.O. (eds.). London, England; 
Applied ices Testes, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Hydrogen fluoride attacks, via solvolysis, polysaccharides in- 
cluding cellulose rapidly at circumambient temperatures to yield 
glycosyl fluorides which are hydrolysed to the free sugars when 
the HF contains traces of water. We have reinvestigated this reac- 
tion with a mind to its use as a source of sugars as chemical feed- 
stock for fermentation or synthesis. Using standardised wood chips 
of Big tooth Aspen (Populus grandidentata) exposed to HF under 
various conditions we determined: fluoride retention in the soluble 
and insoluble products, sugar recoveries, degree of sugar reversion, 
optimal post hydrolysis conditions, and fermentability of the prod- 
ucts. Most of the fluoride retained after evacuation for 2 h at 
100°C, was in the water soluble fraction (ca 4 mg F'’/gram initial 
wood) with little in the insoluble lignin fraction (0.6 mg/gram 
lignin or 0.12 mg/gram initial wood). The wood ash content (ca 
0.7%) may account for some or all of the fluoride retained. Sugar 
recoveries were 90 to 95% of theoretical with only 2 to 3% re- 
maining in the lignin fraction. Removal of HF led to extensive 
sugar repolymerisation. The reversion products were mainly water 
soluble oligosaccharides which gave > 95% monomers after post 
hydrolysis for 1 h at 140°C in 50 mM sulfuric acid. After neutrali- 
sation of the post hydrolysis products with calcium carbonate, and 
filtration, yeast fermented the wood sugar, with ethanol as the 
major distillation product. 


24491 Ethanol production by extractive fermentation. 
Minier, M.; Goma, G. (Institut National des Sciences Appli- 
ques, Toulouse, France). pp 298-305 #. we from bio- 
mass. Palz, W.; Chartier, P.; Hall, .). London, 
England; Applied Science Publishers, Ld. ‘ass. 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Ethanol production is characterised b y the production of an 
inhibitory metabolite which depresses the lt ha rate and stops 
the ethanol production when the concentration reachs the range of 
10 to 15% V/V. The ideal technology of ethanol production must 
use plug flow reactor to delete the ethanol effect, and, remove the 
inhibitory product during the fermentation: extractive fermentation. 
The proposed technology uses both plug flow reactors and liquid- 
liquid extraction to achieve continuously the extractive fermenta- 
tion of ethanol. The solvent used for liquid-liquid extraction is do- 
decanol. The study of the inhibitory effect of aliphatic alcohol of 
different carbon number is achieved. The inhibitory effect increases 
with carbon number; no growth is observed in the presence of alco- 
hols which have between 2 and 12 carbons. This effect is sup- 
pressed when the carbon number is 12 or higher than 12. A new 
reactor was used. It is a column packed with a porous materials. 
The fermentation broth is pulsed in the purpose (i) of the increases 
the interfacial area between the liquid medium and the dodecanol, 
(ii) decreases the gas hold up. Alcoholic fermentations were per- 
formed at 35°C, on glucose, syrup by Saccharomyces cerevisiae, 
with adsorbed cells as reference, with adsorbed cells and extractive 
fermentation. The results are compared and fermentation is im- 
proved. With this strain, by this new way of fermentation, produc- 
tivity of ethanol is multiplied by 5 and, solution of 407 g/| of glu- 
cose was totally fermented with yeast, which cannot-in normal con- 
ditions use solutions with more than 200 g/l of glucose. The feasi- 
bility of new method of fermentation coupling both liquid-liquid ex- 
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traction and fermentation is demonstrated. Extension of this method 
ee ee ee 


Gin Gut. Uni. of f N vaples. Ital 1) Pp M0611 of Ener 
r. (Univ. o y). fe) 
Was Chartion 5 Pasi D.O. (eds.). 

England: Pinson ane Ltd. (1981). 

ton, UK (4 Nov 1980). 

ydrolysis of cellulosic agri- 
cultural waste for the production of sugary solutions, that can be 
either employed directly or can undergo alcoholic fermentation, is 
becoming an increasingly studied process. As an alternative to ex- 
isting layouts, and mainly in order to solve the problems related to 
enzymes stability and recovery, new schemes are being studied that 
imply the use of ultrafiltration membrane reactors. Main purpose of 
the present communication is to discuss some preliminary experi- 
mental results obtained on cellobiose hydrolysis by 8-glucosidase 
(from sweet almonds). This reaction step has to be regarded as a 
somewhat critical stage in cellulosic waste treatment since cello- 
biose inhibits the exoglucanases and hence its hydrolysis can 
become the overall rate-controlling step. Cellobiase performance in 
an unstirred ultrafiltration membrane reactor has been analyzed at 
the high concentration levels attained as a consequence of the po- 
larization phenomena taking place within this system. Comparisons 
have been performed with the behaviour of the same enzyme when 
operating in a high macromolecular (CM-cellulose) concentration 
environment simulating the conditions to be found in the actual 
system immediately upstream from the membrane surface. A con- 
siderable and encouraging increase in enzyme stability has been ob- 
served. 


24493 Degradation of cellulose with hydrogen fluoride. 
Defaye, J (Centre de Recherches sur les Macromolecules 
Vegetales, Grenoble, France); Gadelle, A.; Pedersen, C. 

319-323 of Energy from biomass. Palz, W,; Chartier, 
Hall, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Cellulose is yan soluble in anhydrous hydrogen fluoride 
(HF) and is rapidly broken down by this solvent. When cellulose is 
treated with HF at -5° a water soluble, partially degraded cellulose 
can be obtained. At 20° cellulose is completely cleaved by HF in 1 
h to give a-D-glucopyranosyl fluoride which subsequently under- 
goes condensation to a mixture of glucose-oligomers. The glucosyl 
fluoride and the oligomers are in an equilibrium; at low cellulose 
concentration the fluoride is the main product, at high concentra- 
tion the oligomers dominate. 


Continuous autohydrolysis, a key step in the eco- 
nomic conversion of forest and crop residues into ethanol. 
Taylor, J.D. (Stake Tech. Ltd., Ottawe, Ontario). in 
336 of ey ben biomass. Palz, W ; Chartier, 

7 eg ser } don, England; Applied Science Publishers’ 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A scheme ‘or the conversion of forest and crop residues into 
ethanol is described. Novel separation steps result in maximum utili- 
zation of the three major components of lignocellulosic materials: 
cellulose, hemicellulose and lignin. Technology for the continuous 
autohydrolysis of lignocellulosic materials has been developed. Raw 
materials are fed, on a continuous basis, via a plug forming feeder, 
into a steam pressurized cylindrical vessel containing a helical 
screw conveyer. Autohydrolyzed materials are discharged intermit- 
tently to atmospheric pressure through an orifice. Continuous oper- 
ation effects an efficient steam consumption and precise control of 
processing conditions. The autohydrolyzed product is subjected to 
an aqueous extraction followed by an alkaline extraction resulting 
in the isolation of the three major components. The cellulose frac- 
tion is saccharified to glucose which is subsequently fermented to 
produce ethanol. The pentose-rich hemicellulose fraction can be 
converted to furfural, xylitol or can undergo a specific fermentation 
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theoretical have been achieved. Economic viability of the system is 
discussed. 


Production of ethanol from wastes via enzymatic 
oe A pe ly Be a P.; Avella, R.; Di Giorgio, 
G.; Lopopolo, M.; Mancini, A. (Centro Studi: Nucleari Ca- 
saccia, Rome, Italy). pp 337-343 of Energy from biomass. 
Palz, W.; Chartier, P.; , D.O. (eds.). on, England; 
Applied Science ly Sao ‘Lid. (1981). Um 66 Mev 1008 

From Ener; biomass; ton, lov 
eee A poe to develop ad - 4... 
logical technologies for the conversion of cellulosic materials to 
fermentable sugars and for optimizing the sugar-to-ethanol fermen- 
tation précess. Many types of cellulosic wastes are under study: tex- 
tile wastes, paper pulp, wheat straw, corn cobs and olive shoots. A 
physico-chemical pretreatment of raw material has been tested 
which allows the enzymatic conversion of cellulose to reducing 
sugars with an efficiency as high as 80% in 48 h. Immobilization of 
B-glucosidase enzyme in bead-shaped gels, has been studied 
to optimize the enzymatic hydrolysis of cellulosic materials. Pre- 
liminary data revealed no significant loss of activity in 30 days in 
enzyme-working-conditions. Immobilized living cells of S cerevisiae 
have been used for the fermentation of glucose to ethanol. The pre- 
liminary results have shown that the immobilized cells are able to 
retain their activity for ten days at least. The yield of the sugar al- 
cohol conversion process is greater than 90% of theoretical maxi- 
mum. 


24496 Energy production from whey. Moulin, G.; Galzy, 
P. (Chaire de Genetique et ag yg Montpiellier, 
France). PP. 344-347 of Energy from biomass. W,; 
Chartier, Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The weap. e product of ~L - Fat has on a 
serious pollution problem. In France, 8.10° litres are produced 
every year. Deproteinization, is a good process to valorize the 
whey. The major component of the opermeate whey solids is lac- 
tose. If all lactose, were fermented, it is possible to produce 2.10° 
litre of pure alcohol. In France this production is twice higher than 
the alcohol production coming from petroleum. A survey was 
made of 40 lactose assimilating yeasts, with respect to their capac- 
ity for converting lactose in alcohol. Four strains of yeast gave a 
high alcohol yield (12 % v/v). The fermentation time in batch 
process with no concentrated whey permeate is 6 h, with concen- 
trated whey permeate (200 gr x 1~' lactose) this time is 20 h. In all 
cases, the yeast cells are reused. Energy evaluation, established for 
an alcohol plant and a depollution post situated in the proximity of 
a dairy industry, shows that the production of 100 litres of pure al- 
cohol gives off about 150,000 kcal. Consequently, whey valorisation 
permits: a protein recuperation; and alcohol production by fermen- 
tation; and pollution reduction (the DCO reaches 90% of its initial 
value). 


24497 Separation of lignocelluloses into highly accessible 
and hemicellulose 


fibre materials and fraction by the steaming-ex- 
traction process. Puls, J.; Dietrichs, H.H. (Federal Research 
Center of Forestry and Forest Products, Hamburg, Ger- 
— + ha D -353 of Energy from biomass. Palz, W.; Char- 
D.O. = London, England; Applied Sci- 

poet Sag (1981). 

From Energy from bio B UK (4 Nov 1980 

Lignecdiieies of feng bay aed, tks hecdwceee and 
most agricultural residues can be treated with saturated steam at 
elevated temperatures for some minutes. After additional defibra- 
tion in hot stage the fibre material has the following properties: the 
hemicelluloses become soluble and can be washed out with hot 
water if wanted. The cellulose becomes accessible for enzymatic 
degradation in spite of the presence of lignin. The lignin can be ex- 
tracted with organic solvents. Until now only the hemicelluloses 
were extracted, so that the lignocelluloses are separated into a fibre 
fraction with the cellulose and lignin part and into a hemicellulose 
fraction. The condensate contains furfural and acetic acid in 
amounts, depending on the steaming conditions. Under mild condi- 
tions 10 to 25% hemicelluloses (based on raw material) can be ex- 
tracted as xylans and xylan fragments. After hydrolysis with acid or 
immobilized xylanolytic enzymes, the solutions have xylose con- 
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tents up to 80% (total carbohydrates = 100%). The fibre material 
is digested by ruminants up to 70 to 80% and degraded by cellu- 
lases without further treatment to 50 to 60%. Therefore this sub- 
strate can favourably be used for microbial and biochemical means. 
In the case of saccharification the solution has a glucose 
content up to 90% (total carbohydrates = 100%). In spring 1978 a 
pilot plant was set up in Munich. 100 to 400 kg lignocellulosic ma- 
terial per hour can be steamed in this installation in a quasi continu- 
ous manner. The fiber material produced are as well fermented by 
the rumen microorganisms and hydrolyzed by fungal cellulase 
preparation as those obtained so far in batch cooks in the labora- 
tory. 


Ethyl alcohol production for fuel: balance. 
Ofoli, R.Y.; Stout, B.A. (Michigan State Univ., East Lan- 
sing). pp 354-359 of Energy from biomass. Palz, W.; Char- 
tier, P.; Hall, D.O. vere London, England; Applied Sci- 
ence Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A net energy analysis model is used to assess the energy bal- 
ance of fuel ethanol production. The model is based on corn as the 
feedstock and includes energy inputs for: (a) producing corn on the 
farm; (b) transporting corn from the farm to the alcohol plant; and 
(c) the commercial production process. By a total energy account- 
ing procedure, alcohol production yields 4600 kJ/L and 2400 kJ/L 
more energy than required to produce it using dryland corn and ir- 
rigated corn, respectively. A premium energy analysis shows that it 
takes 4900 kJ/L and 7100 kJ/L more premium energy to manufac- 
ture alcohol than the premium energy yielded. The third method 
assumes that, of the energy inputs on the farm, off-farm transporta- 
tion and the alcohol plant, 35%, 0%, and 85%, respectively, could, 
conceivably, be replaced by non-premium sources of energy. With 
this analysis, ethanol is a net premium energy producer; 15,200 kJ/ 
L and 13,800 kJ/L more premium fuel is produced than is required 
for dryland corn and irrigated corn, respectively. This results in a 
net premium fuel gain of 2.8 for dryland corn, and 2.4 for irrigated 
corn. 


24499 Low energy system for the production of biomass 
ethanol. Grout, H.J.; English, M. (W.S. Atkins —— 
Consultants, ae, England) p mye of Ener, 
biomass. Palz, W Ball, D (eds.). bong 
England; Applied ‘Science Tublichers Ltd. ese: 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A development programme for the production of biomass 
ethanol carried out by the W.S. Atkins Group has demonstrated a 
viable process with: low energy requirements; concentrated sugar 
feedstocks, including molasses; and minimum liquid effluents. The 
Atkins Power Alcohol Process (ATPAL) features a novel integrat- 
ed fermentation and distillation system that operates continuously. 
An ATPAL pilot plant has been operated for three months. The 
results confirm that only about one quarter of the energy equiva- 
lent, based upon the fuel value of the alcohol, need be consumed in 
the total process. Alcohol will probably continue to be used as a 
gasoline extender rather than as a fuel in its own right. It is current 
practice to add anhydrous 99.5% w/w (99.7% v/v)* alcohol be- 
cause of fears that too much water would prevent the alcohol 
mixing with the gasoline. Extensive tests have demonstrated that al- 
cohol containing up to 3% v/v water will satisfactorily blend in the 
proportion 20% v/v ethanol to gasoline. Ethanol concentrations of 
up to 98.1% w/w (99% v/v) have been obtained from the ATPAL 
pilot plant. This concentration can only be achieved in practice on 
a full scale production plant at the expense of increased operating 
an capital costs. Conventional batch processes generate large vol- 
umes of effluent from the relatively low tolerance of yeasts 
to alcohol (8 to 12% v/v). This necessitates dilution of feedstocks 
to obtain a tolerable concentration. In the ATPAL process, alcohol 
(ethanol) is continuously removed to limit the alcohol concentra- 
tion, thus permitting the use of concentrated sugar feedstocks. 


24500 Horizontal-rotating-drum continuous fermentor. 
Vaseen, V.A. pp 411-415 of Energy from biomass. Palz, W.; 
Chartier, P. Ball, D.O. (eds.). London, England; Applied 
Science Putlishere, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 
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The Horizontal-Rotating-Continuous Fermentor is applicable 
to processing many kinds of fermentables which are the result of 
bio-organisms reacting with organic solutions. The specific descrip- 
tion of monosaccharides converted to beer is illustrative of the op- 
eration of the apparatus for use of wort to beer, molasses or syrup 
to beer, must to wine, milk to cheese, waste organics anaerobically 
to methane or aerobically to carbon dioxde. The apparatus is con- 
ducive to production of industrial ethanol wherein, taste, color, and 
odor, are secondary to quantity and efficiency of ethanol conver- 
sion from monosaccharides. The 6 to 15% ethanol solution pro- 
vided is then distilled for concentrated ethanol production, or fil- 
tered and used to generate electric power by fuel cells. 


24501 Conversion of biomass to fuel raw materials by hy- 
drothermal treatment. Bobleter, O.; Binder, H.; Concin, R.; 
Burtscher, E. (Univ. of Innsbruck, Austria). oe 554-562 of 
Energy from biomass. Palz, W.; Chartier, P.; .O. 
tot. London, England; Applied Science Publishers, Ltd. 


From Energy from biomass; Brighton, UK (4 Nov i980). 

The present paper deals with the hydroth ermolysis of wood 
at temperatures between 180° and 200°C. Under these conditions a 
degradation of the hemicelluloses and of parts of the lignin takes 
place. The yields of the different reaction products (xylose, furfur- 
als and low molecular lignin compounds) varies according to the 
flow rate and the temperature in the reaction vessel. In addition to 
the almost complete conversion of the hemicelluloses to water solu- 


the first temperature step at 180° and 200°C a hydrothermal treat- 
ment at 270°C is necessary. 


Kinetic studies of pyrolysis and gasification of 
under pressure with steam and oxygen. Divry, A.; 
Dubois, P.; Renard, J.C. (Compagnie Generale d’ Electricite, 
ts ae BT ol of Sy from biomass. 
D.O. (eds.). London, England; 
Applied ‘beheme Publishers Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
These kinetic studies are part o the wood gasification pro- 
gramme of the Compagnie Generale d’Electricite. The general pur- 
pose of this programme is the building of plants for methanol syn- 
thesis from wood. This programme is conducted by NOVELERG 
and is carried out by Les Laboratoires de Marcoussis, Centre de 
de la Compagnie Generale d’Electricite, Les Ateliers 
et Chantiers -~ Bretagne and by CGEE-Alsthom. The aim of the 
present studies is to determine wood pyrolysis and gasification pa- 
rameters which are needed for the design and the operation of a 
fixed bed gasifier working under pressure with steam, oxygen, and 
partial or total electrical heating. In this paper we describe an ex- 
perimental apparatus which has been built to carry out these kinetic 
studies. This apparatus comprises main four parts: a test vessel 
fitted with an electrical heater, a steam generator and an oxygen 
feed, a treatment and measurement device for the output gas and a 
quench device for gas sampling from the test vessel. The main pa- 
rameters which will be measured are the optimal residence times of 
wood and charcoal in the pyrolysis and gasification zones, the gasi- 
fication rate and yield and the electrical properties of charcoal pyr- 
olysed at different temperatures. Every part of the apparatus has 
been tested and experimental studies are now under progress. 


Methanol catalytic synthesis from carbon monox- 
ide and hydrogen obtained from combustion of cellulose 
waste. Masson, C.; Bourreau, A.; Lallemand, M.; Souil, F.; 

u, J.C. (Universite de Poitiers, St. Julien 7 
ny Pian og 4 < Energy from biomass. Palz, W 
Chartier, O. (eds.). London, England; Applied 
Science Publisher, Li Lid. (1981). (In French) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Certain industrial catalysts for methanol synthesis have been 
tested at low pressure (20 to 50 bars) in an apparatus under continu- 
ous rating on pure carbon monoxide and hydrogen gases. Several 
factors other than working pressure, e.g., temperature, stoichio- 


Taking into account the results obtained, we carried out trial tests 
on home made catalysts in view of a low pressure operation (50 
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bars) yielding methanol with medium selectivity as efficient as in- 
dustrial processes from diluted gases. We shall study the effects of 
nitrogen and other gases like ammonia or sulphur dioxide on the 
activity of the catalyst. 


London, England; Applic’ Science Publishers, Ltd. 


From Energy from biomass; Brighton, UK 4 Nov 19 

A scheme is described for the production o! 100,000 m*/y of 
fuel ethanol from wheat, with straw serving as the source of proc- 
ess energy. Based on this scheme, production cost from wheat at £ 
100/ton and straw at £ 15/ton is estimated at 29 pence/litre which 
on an equal energy basis is over 2 1/2 times the present wholesale 
price of premium gasoline in Europe. Cost of feedstock is the domi- 
nant element in ethanol cost. It is likely that selected non-cereal 
crops can provide fermentable carbohydrate at significantly lower 
cost than cereals, however, their high water content limits the pos- 
sibilities of their transport and storage, hence also their potential for 
lowering the cost of fuel ethanol. 


0903 Inorganic Hydrogen Compound Fuels 


peroxide by flavi 

Moreno, C.; Fontes, A.G.; de la Rosa, F.F. (Universidad de 
Sevilla, Spain). pp 647-652 of Energy from biomass. Palz, 
W.; Chartier, P.; Hall, C.O. o.. ndon, England; Ap- 
plied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Irradiation of flavin compounds in the presence of different 
molecules that act as electron donor, and in the presence of 
oxygen, generates hydrogen peroxide. We have shown that signifi- 
cant amounts of this compound are formed under continuous illumi- 
nation, providing a model system for the conversion and storage of 
solar energy. The rate of production of hydrogen peroxide depends 
on variables such as the nature and concentration of the photosensi- 
tizer, intensity of light and concentration of the electron donor. A 
linear increase in hydrogen peroxide formation when changing the 
flavin concentration was observed only if the ratio EDTA/flavin 
was kept constant, the optimal being 200. Under these conditions, a 
yield of 6 mM H2O: after 60 minutes of illumination was observed. 
Besides EDTA, semicarbazide, tricine, and different thiol com- 
pounds, act as efficient electron donors for the photochemical reac- 
tion. Higher rates are obtained, as well as protection against the 
photosensitizer degradation, at high EDTA concentrations. 


0904 Solid Waste And Wood Fuels 


ALSO TO CITATION(S) 24617, 24638, 25059, 25063, 25686, 25690, 


REFER 
25697 


24506 Energy generation by wet oxidation. Verhoff, 
F.H.; Chou, C.L. (WVa Univ, Morgantown, USA). AIChE 
(American Institute of Chemical Engineers) Symposium Series; 
77: 79-83(1981). (CONF-800802—). 

From 89. annual meeting of the American Institute of 
Chemical Engineers; Portland, OR, USA (17 Aug 1980). 

Mass and energy balances were performed on different wet 
oxidation processing schemes for the generation of power. This 
report contains the investigation of three such schemes; two of 
which have been reported in the literature previously. The third 
scheme is a novel approach to power generation using a high tem- 
perature compressor which eliminates the condensation problems in 
the turbines. The calculations indicate that this third scheme is su- 
perior to other methods for energy generation from wet oxidation 
processes. For example, it shows that a COD of 8000 mg/1 is suffi- 
cient to generate power for the improved wet oxidation process at 
1500 psia whereas 20,000 is required for the old power generation 
schemes. The efficiency calculated for the new scheme approaches 





24 percent conversion to useful power, whereas, the old schemes 
had a conversion efficiency of about 10 percent. 21 refs. 


24507 Energy from straw and woodwaste. Strehler, A. 
echnical Univ., "eo Germany). pp 509-515 of Energy 
m biomass. Palz, W.; Chartier, P.; Hall, D.O. ont 

London, England; Applied Science Publishers, Ltd. (1981 

From Energy from biomass; wage oe UK (4 Nov 1980). 

Since 1974 y Been has been carried out in Weihenstephan 
on the production of energy from cereal straw. First the fuel straw 
was characterized by determining its calorific value, taking into 
consideration moisture content, storage conditions, species, va- 
rieties, growth conditions and fertilisation. Other characteristics of 
the straw - such as percentage of volatiles and chemical elements, 
demand for combustion air and specific fuel gas volume - were de- 
termined. Measurements were made with serial-furnaces (mainly the 
through-burning type). These furnaces were developed in order to 
increase efficiency and decrease emission. Automatic stoking sys- 
tems had to be tested. Test runs were also carried out on prototype 
furnaces with both under-burner systems and hand stoking. A spe- 
cial under-burning furance with a low capacity automatic charging 
system (for heating a domestic dwelling) had been developed in 

Weihenstephan. Different types of air heater, using both high pres- 

sure bales and roto bales, were constructed. Economic calculations 

show that straw is a cheap fuel under certain conditions. An EEC 
study shows the energy demand and energy production potential of 
straw and woodwaste in various rural areas. 


Farm straw as fuel for power. Thring, M.W.; 
Tanto R.J. (Univ. of London, England). £? ian 516-522 of 
Energy from biomass. Palz, W.; Chartier, P. D.O. 
ise y London, England; Applied Science Publishers, Ltd. 

19 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The most feasible use of solar energy in temperate climate is 
through the production of high pressure steam by the combustion 
of the biomass by-products of food production. Cereal straw burnt 
in the fields of Britain every year is equivalent to well over 10° 
tonnes of fuel oil and causes fire hazards and pollution. The straw 
must be stored and burnt within a few km of the fields. Balers al- 
ready in regular use on farms produce bales of density 110 kg/m* 
but this density could be doubled by modifications to existing ma- 
chines. Downjet System developed in the forties by M W Thring 
for coke could be applied to give regular efficient combustion of 
straw bales with wide flexibility. This could be used in farming 
areas to burn all the baled straw in: (1) (100 to 500 kW) local elec- 
tricity generation; (2) cooperative production of N-fertiliser; and (3) 
mobile power production (tractors). 


24509 Process for thermo chemical conversion of wet bio- 
mass into heat energy. Have, H. (Royal Veterinary and Ag- 
ricultural University, Te W Chan ——— p 563-568 of 
Energy from biomass. P. Pe Hall D.O. 
(oe: b. London, England; Applied — Publishers, Ltd. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The described system provides possibilities for conversion of 
wet biomass (e.g. animal manure ahd catch crops) into low grade 
heat energy suitable for space and water heating. The system con- 
sists of a drier, a burner and gas scrubber. The heat from combus- 
tion of already dried biomass is used for drying of wet biomass on 
the way to combustion and the heat of the humid flue gas from the 
drier is regained by means of the gas scrubber. Prediction of the 
performance of a suggested design shows that the thermal efficien- 
cy after inclusion of anticipated losses could be around 65% and 
that the maximum acceptable moisture content in the biomass ‘is 
around 81% on wet basis when no auxiliary fuel is used. The maxi- 
mum temperature level of supplied heat is around 80°C. 


24510 


for implemen 
countries. Joseph, S.; Shanahan, 


programmes in developing 
Y.J. (Intermediate Tech. Develo oon 
London, England). pp Le gil of 
Palz, W.; Chartier, P.; Hall, D O. (eds). 
Applied Science Publishers, are (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
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Fuelwood is the primary energy source for the great major- 
ity of households in developing countries, but deforestation is 
having grave ecological and social consequences. As one approach 
to reducing fuelwood consumption, I.T.D.G., through its two year 
collaborative programme with indigenous organisations, has devel- 
oped a systems design strategy for the wide-spread adoption of im- 
proved cooking stoves. The reasons why previous stove pro- 
grammes have failed are analysed to show that the design strategy 
should consist of: (1) Survey of traditional cooking practices to as- 
certain socio-cultural criteria that stoves must meet; (2) Field test- 
ing of existing stoves; (3) Assessment of alternative designs; (4) 
Laboratory testing of alternative designs and modification or design 
work on existing stoves; (5) Limited and extended field testing; and 
(6) National or regional extension programmes and formulating na- 
tional stove policies. This paper presents the results of the first four 
steps of the strategy, viz. the survey, design, and laboratory and 
field testing. It is shown that the design and testing steps have con- 
siderably increased the knowledge base for engineers to design effi- 
cient stoves for varied socio-cultural settings. Initial experience of 
dissemination is discussed and further research areas delineated. 
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REFER ALSO TO CITATION(S) 24795, 24902 


24511 (EPRI-EL—2211, pp 4.13-4. nog Experience with 
on-line generator partial discharge tests. Kurtz, M.; Stone, 
G.C.; Jannaway, W.F. (Ontario Hydro, Toronto, Canada). 
Dec 1981. NTIS, PC A1l10/MF AOl. Order Number 
DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

Partial discharge tests have been found useful in assessing 
the condition of stator winding insulation systems in hydraulic gen- 
erators and in the early detection of incipient problems. An on-line 
test procedure, developed over the last several years, has not only 
been found faster and less costly to implement than earlier methods 
used by Ontario Hydro, but has also been shown capable of yield- 
ing meaningful data under noisy conditions. 


24512 (EPRI-EL—2211, 
thermal scanner for hydroelectric genera 
1981. NTIS, PC AI10/MF_ AOI. 
DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, = (22 Sep 1981). 

experiences of the City of Seattle, City Light Depart- 

ment with insulation failures on hydro-generators dating back to 
1924 are presented. A specific set of problems with four generators 
that were built in 1965 to 1966 are presented and a possible solution 
to these problems is suggested. 


pp 4.51-4.56) Rotor-mounted 
tors. Ferry, F.S. Dec 
Order Number 


1305 Economics And Management 


24513 Cost analysis of hydraulic turbines. Sheldon, L.H. 
(US DOE, Idaho Falls, Indiana, USA). International Water 
Power and Dam Construction; 33: No. 6, 24-28(Jun 1981). 

The cost of purchasing and installing conventional Kaplan 
and Francis turbines is analyzed and cost prediction equations are 
developed using only the basic turbine parameters. The specific 
method of conducting this cost analysis was to process the individ- 
ual cost items as the dependent variables and the turbine parameters 
as independent variables into a stepwise multiple regression com- 
puter program. 
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14 SOLAR ENERGY 


24514 Solar engineering - 1981. Reid, R.L.; Murphy, 
L.M.; Ward, D.S. (eds.). New York, NY; American 

of Mechanical Engineers (1981). 777p. (CONF-810405—). 
The American Society of Mechanical Engineers, 345 
47th Street, New York, NY 10017. 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

Separate abstracts were prepared for 73 papers in these pro- 
ceedings. Also included are 17 papers that were previously ab- 
stracted for EDB. (LEW) 


24515 Role of data, models and information 
systems in the analysis, planning and implementation of solar 
technology: a regional approach. Chan, D.; Heiko, L. (North- 
east Solar Energy Center (NESEC), Cambridge, MA). pp 
149-153 a _ tay Lemony decision in Prod wa sys- 
tems. M.B H. (eds.). 


Anaheim, CA; 

ACTA o. ( 1978). 

From International symposium on simulation, modelling and 
decision in energy systems; Montreal, Canada (1 Jun 1978). 

Understanding energy issues has become one of the major 
tasks of government. This is of particular importance to alternative 
energy technologies where government policies play a vital role in 
their development and diffusion. The national Solar Energy Re- 
search Institute and four regional solar energy centers were created 
in the United States of America by its Department of Energy to 
promote research, development, demonstration and commercializa- 
tion of solar technologies. To perform effectively the missions as- 
signed to the regional centers, each center must understand its 
unique situation regarding the solar technologies in their region. 
Data and models are two of the basic tools for this purpose. 
NESEC’s approach based on a data base and model hierarchy in 
geography, time and technology is described. In addition, a man- 
agement information system which integrates the data bases with 
operational models will support the real-time policy and decision 
making process at the regional and state level. Modeling activities 
in three important areas are discussed: (1) time to commercializa- 
tion; (2) regional energy-economic-environmental impacts; and (3) 
market penetration models including the effects of public initiatives. 
These models will serve for the analysis and planning of NESEC’s 
programs as well as for assessing the impacts of federal and state 
incentives. 


24516 Solar energy data bank and simulations. Morrison, 
L.S. (Solar Energy Research Inst., Golden, CO). pp 160-162 
of Simulation, modelling and decision in energy systems. 
Carver, M.B.; Hamza, MH. (eds.). Anaheim, CA; ACTA 
Press (1978). 

From International symposium on simulation, modelling and 
decision in energy systems; Montreal, Canada (1 Jun 1978). 

The Solar Energy Research Institute (SERI) was established 
in Golden, Colorado, in July 1977, by the US Department of 
Energy under a contract with the Midwest Research Institute. 
SERI’s primary mission is to provide major national focus and co- 
ordination for solar energy research, development, and demonstra- 
tion. SERI is undertaking the creation of a comprehensive Solar 
Energy Information Data Bank (SEIDB). It will provide the capa- 
bility of accessing a solar energy library catalog and a variety of 
solar energy information files via a computerized information re- 
trieval system. It will also provide the capability of executing com- 
puter programs for scientific computations and for solar energy 
simulations. This data bank will eventually serve the needs of re- 
searchers, legislators, members of the commercial/industrial com- 
munities, and the private sector. Users will access the SEIDB via 
terminal to the SERI host computer. Simulations of general interest 
will be obtained or developed by SERI and will be validated and 
documented before being placed in the SEIDB. Users may execute 
these programs in the SERI computer with their own data and/or 
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with SEIDB data. They may also obtain tape copies for use at their 
own institutions. Simulations development and utilization are taking 
place at SERI in the research, economic, and commercialization 
areas. Initial efforts involve the implementation of more than 70 
simulations and models. 


1401 Resources And Availability 


REFER ALSO TO CITATION(S) 24662 


24517 (ILLDOE—81/31-Draft) Illinois plan: 
technical resource (Illinois Inst. of Natural Res Resources, 
Cham; (USA). ey Water Survey Div.). 1981. 82p. Il- 
linois t. of Energy and Natural Resources, Rm. 300, 325 
W. Adams St., Springfield, IL 62670. Order Number 
DE82901217. 

The folowing are discussed: solar radiation, probability of 
consecutive cloudy days, mean monthly temperature over Illinois, 
degree days, annual march of relative humidity over Illinois, Illinois 
wind climatology, diurnal wind speed variation, soil temperatures, 
depth of frost during winter 1980-1981, well water temperatures, 
and factors which impact insolation received at Earth's surface. 


24518 ae Illinois _renewable-resource 
ois Inst. of Natural 


summary and technology assessment. (Illin 
Resources, Sprngteld (0 (USA)). 1981. 142p. Illinois Dept. of 
Energy and Room 300, 325 W. Adams 
St., Springfield, IL 62706. Order Number DE82902397. 

The availability of sun and wind in Illinois is discussed. The 
various solar and wind technologies and their potential applicability 
in Illinois are described. (MHR) 


24519 (LBL—11990, pp 2.37-2.40) Measurement and 
analysis of circumsolar ‘radiation, Grether, D.; Evans, D.; 
Hunt, A.; a ; Kanzler, S. Jul 1981. NTIS, PC Al6/ 
MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

A project providing measurements and analyses of the solar 
and circumsolar radiation for application to concentrating solar 
energy systems is discussed. The project employs instrument sys- 
tems called circumsolar telescopes which has a scanning telescope 
mounted on a precision solar tracker, and an auxiliary pyrhelio- 
meter. The telescope and pyrheliometer have matched ten-position 
filter wheels with one open or clear filter, one opaque filter, and 
eight interference filters. Clear-filter and colored-filter data are 
summarized. A secondary project purpose is to relate the data to 
the atmospheric processes that attenuate the solar radiation availa- 
ble to terrestrial solar energy systems. (LEW) 


(SERI/CP—214-1403, PP 137-147) Solar radio- 
meters. Griffin, F.J. (Eppley Lab., Inc., Newport, RI). 1981. 
NTIS, PC Al4/MF AOl1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The status of instrumentation for measuring both total and 
spectral solar radiation, direct, diffuse and global, is reviewed. The 
characteristics and specifications of several models of pyranometers 
are discussed. (LEW) 


24521 (SERI/CP—214-1403, pp 149-152) Accuracy of 
calibrations and pyranometer characterization. 


pyranometer pyranon a 

Flowers, E.C. (NOAA/Solar Radiation Facility, Boulder, 
CO). 1981. NTIS, PC A1l4/MF A0Ol. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Error estimates are listed for various tupes of pyranometers 
separated according to the calibration methods used. A small group 
of reference and control pyranometers are calibrated by an absolute 
cavity radiometer by the shade transfer method, and other pyrano- 
meters are calibrated by side by side comparisons in sunlight with 
the reference pyranometers. (LEW) 
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24522 lg pp 153-165) Spectroradio- 

meter measurements in es of tictenaitals Gavia device testing. 
Zerlaut, G.A.; Maybee, (DSET Labs., Inc., Phoenix, 
AZ). 1981. NTIS. PC Al14/MF AOl. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The spectroradiometer is capable of complete solar spectral 
measurements approximately seven minutes apart in both the global 
and direct beam modes, all in the wavelength range 280 to 2500nm. 
Global can be measured at any azimuth and altitude position; the 
field of view of the pyrheliometer comparison tube is 6°. Typical 
spectra show that resolution is sufficient to identify Fraunhofer ab- 
sorption bands in the surface of the sun. Data are presented that 
show the relationship between direct beam spectra and two specific 
microenvironments. The differences observed are analyzed in terms 
of the significance of microenvironment haze and pollution to the 
effiency of concentrating photovoltaic devices. 


24523 (SERI/CP—214-1403, pp 167-170) Review and 
status of the UAH worldwide solar radiation data collection 
project. Carter, E.A.; Christensen, D.L. (Univ. of Alabama, 
Huntsville). 1981. NTIS, PC A14/MF AO1. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

After a brief review of previous projects to determine the 
world solar radiation resource, the status is reported of an on-going 
project to collect solar radiation measurements and prepared 
monthly solar radiation charts of the US. Contacts and data collec- 
tion from many places throughout the world, including the World 
Meteorological Organization data, reports in libraries and data 
banks, are reported. A procedure to determine solar radiation is 
diagrammed and techniques for determining worldwide solar re- 
sources are outlined. Proposed activities are discussed. Organiza- 
tions are listed which would benefit from a reevaluation of the 
solar resource. (LEW) 


24524 (SERI/CP—214-1403, pp 183-193) Calibration of 
pyrheliometers and p for photovoltaic de- 
vices. Zerlaut, G.A. YDSET Labs., Inc., Phoenix, AZ). 1981. 
NTIS, PC Al4/MF AO1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The status of pyranometer and pyrheliometer calibration 
techniques is reviewed with particular attention paid to errors asso- 
ciated with calibration of pyranometers. Also discussed is the inter- 
comparison of absolute cavity pyrheliometers. A round robin ex- 
periment performed to isolate various aspects of calibration meth- 
ods has suggested that a much more rigorous approach is required 
for calibrations of pyranometers to be employed in solar device 
testing. Tilt effects, however small, deviation ofrom cosine law, and 
temperature-related responsivt. can all conspire to cause errors in 
the assessment of efficiency of solar devices of from 3-1/2 to 4% if 
not accounted for. The importance of absolute cavity pyrheliometer 
intercomparisons, such as the New River Intercomparisons of Ab- 
solute Cavity Pyrheliometers (NRIP’s I through IV), is demonstrat- 
ed. The average of 19 Eppley Model H-F and TMI Mark VI Abso- 
lute Cavities in nearly 1100 measurements is within a standard devi- 
ation of .0010 solar constants. 


24525 Review, evaluation, and improvement of direct ir- 
radiance models. Bird, R.E.; Hulstrom, R.L. (Sol Energy 
Res Inst, Golden, Colo, USA). Journal of Solar Energy Engi- 
— 103: No. 3, 182-192(Aug 1981). 

A study was performed to: (1) define the relative signifi- 
cance of the various atmospheric constituents to the depletion of 
the direct solar beam irradiance; (2) compare and evaluate several 
simple models versus a complex SOLTRAN-model; and (3) devel- 
op an improved, easy to use model. 50 refs. 
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REFER ALSO TO CITATION(S) 24567 
1404 Environmental, Legal, And Institutional Aspects 


— ALSO TO CITATION(S) 24567, 24640, 24643, 24644, 25135, 25136, 


24526 (ID—81-63) Industry views on the ability of the 
US photovoltaics industry to compete in foreign markets. 
(General Accounting Office, Washington, DC (USA). Inter- 
national Div.). 15 Sep 1981. 182p. General Accounting 
Office, P.O. Box eos, Gaithersburg, MD 20760. Order 
Number DE82902392. 

The views of over 30 companies and experts in the US pho- 
tovoltaics industry on the competitiveness of US firms in foreign 
markets and the administration's proposed solar energy budget re- 
ductions are presented. The solar energy programs and activities of 
France, West Germany, Italy, and Japan, which are the US compa- 
nies’ major competitors in the world market, are also briefly de- 
scribed. 


24527 (LBL—11990, pp 1.11-1.15) Commercialization of 
solar energy by regulated utilities. Kahn, E.; Benenson, P.; 
Brown, B. jul 1981. NTIS, PC Al6/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The role of regulated public utilities as financial intermediar- 
ies in the commercialization of solar energy is examined. First the 
effect of various economic incentives offered by utilities to consum- 
ers for solar investments is analyzed. Utility financial flow analysis 
is employed to study the financial impact on utilities of solar incen- 
tive programs. 
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REFER ALSO TO CITATION(S) 24432, 24433, 24434, 24434, 24435, 24439, 
24441, 24442, 24443, 24444, 24445, 24446, 24448, 24452, 24453, 24454, 24455, 
24456, 24457, 24458, 24459, 24461, 24462, 24463, 24469, 24470, 24471, 24472, 
24474, 24475, 24477, 24478, 24479, 24480, 24481, 24482, 24486, 24489, 24490, 
24491, 24492, 24493, 24494, 24495, 24497, 24498, 24499, 24500, 24501, 24502, 
24503, 24504, 24506, 24507, 24508, 24510, 24526, 24814, 24926, 24934, 25078, 
25080, 25211, 25679, 26327 


(BMFT-FB-T—79-72) Development of a cadmium 
selenide thin film solar cell. Final report. Bonnet, D. (Bat- 
telle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
Dec 1979. 86p. (MIXED). NTIS, PC A0S5S/MF AO1. 

A CdSe MIS thin film solar cell was developed. Fourteen 
materials were studied with regard to their suitability as I-layers. 
Two of these compounds, i.e., ZnSe and Sb2Ses, give cells with rel- 
atively high photovoltage and high photocurrent. The preparation 
procedure for the 2 micron thick active CdSe film was optimized 
with respect to all essential parameters. Commercial, nominally 
very pure CdSe material from six manufactures was found either to 
be unsuited or to lead to properties greatly varying from batch to 
batch. The best results were reproducibly obtained with a material 
directly synthesized from the elements which are commercially 
available in highly pure form. Experimental cells achieve efficien- 
cies of 4.5%. Short circuit current densities of more than 25 mA/sq 
cm for incident solar radiation of 100 mV/sq cm and open circuit 
voltages around 600 mV are obtained. Further enhancement of the 
photovoltage up to 700 to 800 mV seems possible by suitable 
doping of the CdSe layer and compensation of the doping near the 
surface. This as well as an enhancement of the fill factor from 55 to 
70% can lead to cells of 9 to 10% efficiency. (ESA) 


24529 (CONF-780447—, pp 195-205) Proposal for engi- 
eng San ay eee one ae See 
energy through ammonia dissociation. Lenz, T.G. (Colorado 
State Univ., Ft. Collins). 1978. NTIS” PC A18/MF AOl. 
Order Number DE82000717. 
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From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA Moy Apr 1978). 

It is proposed that an experiment be designed to investigate 
key components of a system for collection of solar energy utilizing 
reversible ical reactions in a closed cycle gaseous working 
fluid. Concentrated solar energy would thermally dissociate ammo- 
nia in the presence of a catalyst into nitrogen and hydrogen. The 
gases are recombined at a central plant to yield ammonia plus high 
quality heat. Countercurrent heat exchangers at each chemical reac- 
tor allow the collection lines to operate near ambient temperature 
to minimize transport losses. The key component to be investigated 
is the solar absorber-chemical reactor-heat exchanger. The project 
has broad applicability to general energy transport and energy stor- 
age solutions as well as solar applications. 


237-252) Thermoelectric 


24530 (CONF-780447—, 
um heat engine. Cole, T.; 


energy conversion with the 


Weber, N.; Hunt, T.K. (Ford Motor Co., Dearborn, MI). 
Number 


1978. NTIS, PC Al8/MF AOoOl. Order 
DE82000717. 
From Solar Thermal Test Facilities Users Association meet- 


ing; Coie, a os ot Apr 1978). 
eat Engine (SHE) is a new device for direct 


PR... tak. conversion. It uses the ionically conducting 
ceramic, 8”-alumina to form a high-temperature concentration cell 
for elemental sodium. The vapor pressure (activity) gradient across 
the cell is maintained by a high-temperature heat source on one side 
of a B”-alumina membrane and a low-temperature condenser on the 
other side. The high-temperature (T2) region operates in the range 
of 600 to 1000°C with the low-temperature (T:) region at 100 to 
200°C. Theoretical analysis of the SHE shows that under quasi-re- 
versible conditions the efficiency should be more than 90% of 
Carnot efficiency. For typical operating conditions of T,; = 800°C, 
T: = 100°C, a specific power output of 0.7 watt/cm* has been 
achieved in test electrodes. If certain design criteria involving para- 
sitic heat losses can be met, the SHE should achieve overall ther- 
mal efficiency in the range of 20 to 40% at a power output of 1 
watt/cm*. The efficiency of the SHE is virtually independent of its 
size. The device will accept heat from any source including solar 
collectors, has no moving parts, and is made from readily available 
materials. 


24531 (CONF-780447—, pp 253-274) Thermionic energy 
conversion for solar applications. Fitzpatrick, G.O. (Rasor 
Associates, Inc., Sunnyvale, CA); Britt, E.J.; Jacobsen, D.L. 
1978. NTIS, PC Al8/MF AOl. Order Number 
DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

Thermionic energy conversion is a demonstrated and practi- 
cal method of converting heat directly to electricity. It is well 
suited for use with the high temperatures and heat fluxes available 
from large solar concentrators. Typical converters operate in the 
temperature range of 1500°K to 2000°K and above, with heat 
fluxes between 10 and 100 w/cm? Long lifetimes with stable per- 
formance can be achieved at these temperatures since no moving 
parts or high pressures are required. Heat is rejected from ther- 
mionic converters at a sufficiently high temperature (800°K to 
1000°K) to generate steam for turbogenerators in a combined cycle 
power plant or to provide high quality process heat for industrial 
applications. As an example of a specific application, a perturbation 
analysis is described of a combined thermionic-steam solar central 
receiver power plant which is based on the Sandia/McDonnell- 
Douglas (MDAC) design. The analysis indicates that the use of 
thermionics can increase the efficiency of the overall power plant 
using currently available converter performance from the reference 
level of 36% to as much as 45%. Reductions in the size of the he- 
liostat field are possible with the more efficient combined cycle 
thermionic-steam system. This permits significant reductions in the 
plant cost-of-electricity. For a first commercial plant with a MDAC 
receiver, cost savings as large as 60 mills/kW-hr are calculated. 


(CONF-810909—10) Kinetic basis for optimization 
of methane production by anaerobic digestion. Ghosh, S. (IIT 
Research Inst., Chicago, IL (USA)). 1981. 1lp. Institute of 
Gas Technology, 3424 South State Street, Chicago, IL 
60616. Order Number DE82902134. 
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From International gas research conference; Los Angeles, 
CA, USA ~4— Sep 1981). 

An important goal of biomass digestion process design and 
operation is to maximize the volumetric methane production rate 
(VMPR) at the shortest possible hydraulic residence time (HRT). 
Kinetic considerations, however, show that as the VMPR increase, 
substrate conversion efficiency decreases. Therefore, a rational ap- 
proach to optimize a biogasification process is to balance the oppos- 
ing impacts of these two important process performance parameters 
on the net methane income production rate. A simple optimization 
model that describes the net methane income production rate as a 
function of feed biodegradability, biokinetic constants, and process 
operating variables was developed on the basis of microbial growth 
kinetics and continuous culture theory. The model illustrates the ef- 
fects of key operating variables on the VMPR and suggests uncon- 
ventional operating modes and design features that should be devel- 
oped and incorporated to provide advanced biomass-to-energy di- 
gestion systems. 


24533 (CONF-7904184—1) Regional competitiveness of 
alcohol production in Brazil. Rask, N.; Adams, R.I. (Ohio 
State Univ., Columbus (USA)). 1979. 13p. Ohio State Univ., 
2120 Fuffe Road, Columbus, OH 43210. Order Number 
DE82901915. 

From National meeting of the Latin American Studies Asso- 
ciation; Pittsburg, PA, USA (5 Apr 1979). 

The potential impact of the alcohol plan on the agricultural 
sector is assessed. Special emphasis is given to regional production 
and use of alcohol and to the expected impact on rural employment 
and income. A vertically integrated and regionally competitive 
linear programming model is used to determine potential adjust- 
ments in the agricultural sector. Several agricultural regions are 
studied. They include a modern, competitive, large farm agricultur- 
al area near a major fuel consumption center (Sao Paulo), a tradi- 
tional small farm, labor surplus area with no major fuel consump- 
tion center (Santa Catarina), and a mixed small and large farm 
region with a regional fuel consumption center (Rio Grande do 
Sul). The production regions are allowed to compete for both re- 
‘gional and central alcohol markets to determine the impact of 
energy crop production over a wide range of production and use 
conditions. Two policy situations are studied. The first incorporates 
the present market intervention policies which are used to support 
the alcohol plan. The second assumes a free energy market. The 
free market analysis is used to determine the true competitive = 
for energy crops. Labor value is a critica! factor in determining the 
competitive position of regional production areas. This is given spe~ 
cial emphasis. 


24534 (CONF-8011131—, PPS a Potential for bio- 
mass in the Midwest. Buelow, F.H. (Univ. of Wisconsin, 
Madison). 1980. NTIS, PC A12/MF A0l. Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The potential for biomass in the Midwest, with emphasis on 
the agricultural residues produced there, is discussed. Guidelines 
used as a basis for evaluating the potential are that: the capacity for 
food and fiber production must not be compromised; the conserva- 
tion of soil and water is essential; the production, processing, and 
handling of the biomass must be compatible with present conven- 
tional farming systems; the net energy gain for any biomass energy 
system must be positive; and incentives for change to biomass 
energy sources are necessary. These guidelines are discussed. 
(MCW) 


24535 (CONF-8110149—1) Two-phase anaerobic diges- 
tion of organic wastes. Ghosh, S. (Institute of Gas Technol- 
ony, —- IL (USA)). 1981. 20p. Inst. of Gas Technol- 
South State Street, Chicago, IL 60616. Order 

— Frans DES2902122. 

From 8. US/Japan conference on sewage treatment technol- 
ogy; Washington, DC, USA (19 Oct 1981). 

A multi-stage advanced digestion process in which the mi- 
crobial phases are enriched in separate optimized environments and 
the substrate is stabilized by sequential acidogenic and methano- 
genic fermentations is discussed. The process, known as two-phase 
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digestion, is a generic system, and could consist of two or more 
continuous stirred-tank, plug-flow, packed-bed, or fluidized-bed fer- 
mentors. The energetic, kinetic, and economic advantages of the 
two-phase process are discussed with reference to its application to 
several soluble and solid organic wastes. The status of development 
of the two-phase process, potential problems, and research needs 
are discussed. 


24536 (CONF-8110161—1) Pay, 8 a ee efficiency 
Sa eo a basis for advanced develop- 
(Institute of Gas Technology, Chicago, IL 
(USA), 13 ct a of Gas Tech., 24 South State 
IL. 606 16. Order Number DE82902117. 
ae Water pollution control federation conference; De- 
troit, MI, 2 oss = 
Simple procedures to evaluate net energy production effi- 
ciencies of digestion systems are presented for various substrate 
qualities, feed biodegradabilities, and methane yields, and for a 
spectrum of conventional and unconventional digester operating 
conditions. The analysis indicates that the anaerobic digestion proc- 
ess can have a negative energy balance when dilute slurries are di- 
gested at low loading rates, or when the feed has a low biodegrada- 
bility and low methane yield. Sludge heating or digester heat losses 
account for the largest fraction of the external energy input de- 
pending on the feed slurry concentration and the loading rate. 
Mixing and sludge pumping each require only a few percent of the 
total process energy input. 


24537 (LBL—11990, 1.2-1.3) Biomass energy conver- 
sion in Hawaii. Ritschard, R.; Ghirardi, A. Jul 1981. NTIS, 
PC A16/MF AOl1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The most important factor in the use of biomass for energy 
is its availability as a resource. For Hawaii, four major biomass re- 
sources appear most available. These include (1) Hawaiian sugar in- 
dustry resources (bagasse, cane juice, leafy trash, and molasses), (2) 
tree crops, (3) municipal solid wastes, and (4) algae. Of these, only 
the sugar industry products and trees are now available in sufficient 
quantities to supply a significant amount of Hawaii's future energy 
needs. 


24538 (LBL—11990, pp 1.4-1.6) Marine Kelp: energy re- 
source in the coastal zone. Ritschard, R.; Haven, K. Jul 
1981. NTIS, PC AI16/MF_ AOI. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This paper describes an ocean farm system that has been de- 
signed and used as an ocean test facility. The analysis of the ocean 
farm system includes a description of the types of impacts that 
might occur if large-scale operations begin, such as the production 
of environmental residuals, conflicts with the fishing and shipping 
industries, and other legal/institutional impacts. Finally, the rela- 
tionship of the marine biomass concept and coastal zone manage- 
ment plans is discussed. 


24539 (LBL—11990, pp 3.2-3.7) Process 
ec of celluloses. 


development 
studies on the Blanch, H.W.; 
Wilke, C.R.; Dove, G.; Perez, J.; Sciamanna, A.F. Jul 1981. 
NTIS, PC A16/MF A01. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Major developmental studies include development of chemi- 
ob enstuteh gomiaies, dade ak eoaadl aides eaiation an 
zymatic hydrolysis of hemicellulose and subsequent fermentation of 
the pentose sugars to ethanol, and optimization of a continuous-re- 
moval process for the ethanol fermentation using low pressure dis- 
tillation. In all these studies, the economic impact of each process 
change is evaluated. 


24540 (LBL—11990, pp 3.7-3.10) Enzymatic conversion 

of wood and Th wh aby to sugars. Wilke, C.R.; 

u, K.; Wiley, D.; B.; Rosenber 

a Jul Yost S, BC A16/ME 

In Energy & En t Di ual FY 1980. 
4. By vironment Division, annual report 


Adl. Order Mander DE82005575. 
effort encompasses three areas: cellulase pro- 
duction and kinetics, hemicellulose utilization, and organism devel- 
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is the hydrolysis of cellulose and 

of the resulting sugars to eth- 

neutral products. In this process, cellulose is 

lulase enzymes produced by the mold Tricho- 

f project aims are the optimization of 

uction and purification of components of the cellulase 

By ay which member or members of the complex 

are restricting overall conversion, supplementation schemes can be 

devised. The major component of the hemicellulose polymer is the 

pentosan called xylan. The bacterium Bacillus macerans, which fer- 

ments xylose to ethanol and acetone, is being studied in order to 

maximize the production of these volatile neutral products and to 

minimize the production of unwanted products, mainly acetic acid. 

Finally, new microorganisms are being developed for the direct fer- 

mentation of cellulose to ethanol without the preliminary separate 
enzymatic hydrolysis step. 


24541 (LBL—11990, +L 3.10-3.13) Ethanol production 
from biomass sugars. Wilke, C.R.; Blanch, 
; Maiorella, B.; Murphy, K.; Vickroy, B.; Wong, H. 
hi ‘1981. NTIS, Pc 16/MF AOl. Order Number 
DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Research is proceeding in four separate but inter-related 
projects. In the Flash Fermentation for Rapid Ethanol Production 
project, a process for continuous production and purification of eth- 
anol from fermentation is being tested on a pilot-plant scale. The 
Alternative Ethanol Recovery work is developing other techniques 
for ethanol recovery which will consume less energy than tradition- 
al distillation. In the project on Novel Fermentor Development, the 
use of a hollow-fiber fermentor to achieve higher productivities 
than those of conventional fermentors is being investigated. The re- 
maining project, Nutritional Requirements for Yeast Fermentation, 
is aimed at precise identification of the metabolic needs of the eth- 
anol-producing yeast to allow specification of medium components 
for maximum ethanol productivity at minimum cost. 


24542 (LBL—11990, _— .13-3.15) LBL biomass lique- 
faction process. Davis, H.; , S.; Figueroa, C.; Karatas, 
ger, aabm ing N. Jul 1981. NTIS, PC 
Ai6/MF AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
The major objective of this program is to provide a process 
for converting Douglas fir wood, and other sources of biomass, to a 
commercially usable fuel oil. Such a product could provide a stor- 
able fuel for peak-load power plant operation, transportation or 
power-plant fuel for a local area, and perhaps a raw material for 
particular chemicals. The basic principle of the LBL process is to 
replace the recycled oil, used in the PERC process with slurry 
wood flour for feeding to the reactor with water. Wood chips un- 
dergo mild hydrolysis (at 180°C, for 45 min in 0.075% H2SO,); this 
hydrolyzes hemicelluloses and leaves the chips weak and friable. 
After neutralization with alkali, the wood chip-water mixture is 
passed through a paper industry-style refiner from which a stable 
slurry containing up to 30% or more dry solids is obtained. This is 
then heated to about 360°C with a CO/He synthesis gas, held for 
an appropriate residence time, and cooled. 


24543 CO Owvin He Wieden 3. “ 18) Chemistry of biomass 
liquefaction. Da’ ; Schaleger, L. Jul 1981. 
NTIS, PC ‘A16/MF AOl. Order me DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
It was found that treatment of biomass materials in an auto- 
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of the conversion and the chemical make-up of the product are dis- 
cussed. 


24544 (LBL—11990, pp 3.18-3.20) Solvolysis of Douglas 
fir wood in acidified organic solvents. Vermeulen, G.Y.T.; 
Davis, H. Jul 1981. NTIS, PC A16/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Two major engineering and economic problems of wood liq- 
uefaction are the difficulty of feeding the substrate into a reaction 
system (the front end problem) and the need for a reaction tem- 
perature near the critical temperature of water, and consequently 
for a high operating pressure. The front end problem is currently 
met by feeding a liquid and biomass slurry. This is wood flour-recy- 
cle product oil in the PERC process and prehydrolyzed wood- 
water in the LBL process. The objective of the present work was 
to find an alternate method of liquefying wood to solve the front- 
end problem by producing a material easily fed into a liquefaction 
reactor that might yield an interesting product, thereby totally by- 
passing the present liquefaction reaction system. 


24545 (LBL—13547) Proceedings of a workshop on envi- 
ronmental impacts of marine biomass. Final report, February- 
October 1981. Ritschard, R.; Berg, V.; Killeen, S. (Law- 
rence Berkeley Lab., CA (USA)). Sep 1981. Contract W- 
7405-ENG-48. 58p. (CONF-8104131—(Summ.)). NTIS, PC 
A04/MF A01. Order Number DE82005133. 

From Workshop on environmental impacts of marine bio- 
mass; Napa, CA, USA (7 Apr 1981). 

The workshop identified and evaluated potential environ- 
mental issues of an open ocean biomass system and made research 
recommendations to GRI for needed environmental studies. Several 
critical issues were identified that need to be addressed by the GRI 
environmental research program. A detailed assessment is needed 
of the particulate organic matter (POM) flux from the kelp to the 
deep water column and sediments in order to determine the impact 
of kelp farming on ocean oxygen budgets, considering kelp frag- 
ments and residues from the anaerobic digestion process. Also, it is 
necessary to understand the dynamics of upwelled water especially 
related to nutrient availability and uptake. In addition, from an en- 
gineering and operations aspect, a critical test farm experiment is 
required of the farm structure, including its associated pumps 
(wave-driven) and attachment lines. Finally, the issue of digester 
residue disposal must be evaluated to suggest environmentally ac- 
ceptable disposal or utilization practices. 


24546 (NP—2901468) Algae culture for cattle feed and 
water purification. Final report. Varani, F.T.; Schellenbach, 
S.; Veatch, M.; Grover, P.; Benemann, J. (Bio-Gas of Colo- 
rado, Inc., Arvada (USA)). 16 May 1980. 155p. Bio-Gas of 
Colorado, Inc., Arvada, CO. Order Number 15B82901468. 

The feasibility of algae growth on centrate from anaerobic 
digester effluent and the refeed of both effluent solids and the algae 
to feedlot cattle were investigated. The digester was operated with 
dirt feedlot manure. The study serves as a supplement for the work 
to design a utility sized digester for the City of Lamar to convert 
local feedlot manure into a fuel gas. The biogas produced would 
power the electrical generation plant already in service. Previous 
studies have established techniques of digester operation and the 
nutritional value for effluent solids as fed to cattle. The inclusion of 
a single-strain of algae, Chlorella pyrenidosa in the process was 
evaluated here for its capability (1) to be grown in both open and 
closed ponds of the discharge water from the solids separation part 
of the process, (2) to purify the discharge water, and (3) to act as a 
growth stimulant for cattle feed consumption and conversion when 
fed at a rate of 6 grams per head per day. Although it was found 
that the algae could be cultured and grown on the discharge water 
in the laboratory, the study was unable to show that algae could 
accomplish the other objectives successfully. However, the study 
yielded supplementary information useful to the overall process 
design of the utility plant. This was (1) measurement of undried di- 
gester solids fed to cattle in a silage finishing ration (without algae) 
at an economic value of $74.99 per dry ton based on nutritional 
qualities, (2) development of a centrate treatment system to decol- 
orize and disinfect centrate to allow optimum algae growth, and (3) 
information on ionic and mass balances for the digestion system. It 
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is the recommendation of this study that algae not be used in the 
process in the Lamar bioconversion plant. 


24547 (NP—2901469). Utilization of energy from methane 
oh, PR; Gustazon, RJ. (Minnesota Un 1980. Good- 
rich, P.R.; R.J. (Minnesota Univ., St. Paul 
(USA). Dept. of “ icultural ). 20 May 1980. 
52p. bare orgs Ag? esota, Department of Agteteed 
a t. Paul Minnesota 55108. Order Number 
DE82901469. 

An anaerobic digester system was operated continuously on 
a Minnesota swine farm for a period of twenty-one months. The di- 
gester system treated the hog manure and produced a fuel gas con- 
taining approximately 60 percent methane. The amount of energy 
produced and the operational parameters were measured. A remote 
monitoring system was developed using a modestly priced micro- 
computer. The remote monitoring system would allow the digester 
to be evaluated from a location that was many miles away from the 
digester, but connected to the digester location by telephone lines. 
The microcomputer can perform both data collection and control 
at the digester site. 


24548 (SERI—0637-16, p 125-126) Solar flash pyrolysis 
of biomass. Antal, M.J. Jr. ceton Univ., NJ); Rodot, 
M.; Royere, C.; Vialaron, A. 1979. NTIS, PC A09/MF 
AO1. Order Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

The use of solar heat for biomass gasification was analyzed 
recently. Three cases were considered: solar refiring a conventional 
biomass gasifier, solar flash pyrolysis, and a baseline case without a 
solar heat input. The solar refiring scenario displaced char combus- 
tion with solar heat, and did not appear to be economically compet- 
itive with the baseline case. However, direct use of the solar heat 
to achieve flash pyrolysis of the biomass appeared to be the most 
economical of the three alternatives. 


24549 (SERI/CP—214-1403, pp 7-29) Measurements for 
commercial photovoltaics: a status report. Schafft, H.A. (Na- 
tional Bureau of Standards, Washington, DC). 1981. Ss, 
PC A14/MF AO1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Ways are described in which measurements play a crucial 
role in commercial photovoltaics. The concept of a measurements 
base is introduced to help integrate the many facets of the measure- 
ment technology that are involved. The results of visits to a cross 
section of the photovoltaic industry are reviewed. The visits were 
for the purpose of obtainiing a reading of the industry's concerns 
about its-related needs that hinder the wide-spread com- 
mercialization of photovoltaics. An overview is provided of mea- 
surement and standards development activities. (LEW) 





24550 (SERI/CP—214-1403, pp 31-40) Photovoltaic 
measurement equipment needs: view of a prospective supplier. 
Ralph, E.L. (S eae Inc., Sylmar, CA). 1981. NTIS, 
PC TN 4/MF AO0l. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The type of equipment that is available for photovoltaic 
measurements is described, particularly solar simulators, data acqui- 
sition, and electronic loads. Some deficiencies are identified that 
exist in these areas. (LEW) 


24551 (SERI/CP—214-1403, pp 41-59) Photovoltaic 
measurement equipment needs: view of a supplier. Little, 
R.G. (Spire Corp., Bedford, MA). 1981. NTIS, PC A1l4/ 
MF AOl1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

A set of view graphs is provided that processing equipment 
needs, defines the equipment required, and describes equipment cur- 
rently available for work in solar cell development, cell manufac- 
ture, and module manufacture. Also included are cell and module 
manufacturing flow charts. Equipment emphasized include: log I-V 
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response _Measuring station; surface photovoltage 


a “eal yar pp 61-64) y~ gerd 
the photovoltaic 


industry: 
manufacturer's vp a Bottenberg, W.R. (ARCO Solar 
Inc., Chatsworth, CA). 1981. NTIS, PC Al4/MF AOl. 
Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The photovoltaic industry has developed and is still develop- 
ing unique needs for inspection and measurement tools and tech- 
niques. In some areas, equipment and working systems are in place 
for the present, but more commonly, existing tools are inadequate 
for the present industry. Standards and material specifications 
remain to be created. For future industry growth, a great deal of 
work must be done to support incoming material inspection, proc- 
ess control, and product inspection and testing. 


24553 Le a ag pp 83- es Use of i struc- 
tures for prediction and poe coe of integrat- 
ed circuits and photovoltaics. Trachtenberg, I. (Texas Instru- 
ments Inc., Dallas). 1981. NTIS, PC nine A0l. Order 
Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The use of test structures and accelerated testing to gather 
data and reduce the time and cost of reliability predictions is illus- 
trated. Several accelerated stress tests are listed, and acceleration of 
failures by increased temperatures is discussed. Also discussed is a 
type of corrosion testing of test structures in a pressure-cooker. 
(LEW) 


24554 (SERI/CP—214-1403, pp 89-94) Some error 
sources in electrical test elements thin-film solar cells. 
Sawyer, D.E. (Chevron Research Co., Richmond, CA). 
1981. NTIS, PC Al4/MF AOl. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Electric test elements can be an important aid for solar cell 
design, process control, and failure and degradation-mode studies. 
An analysis of two of the most useful ones has been performed; the 
top-region sheet resistance test element, and the metallization to 
ee ee ee The results show 

it measurement errors may occur, particularly for 
Sna udle Outs ten te rete ae ee to 
appreciable zero-bias junction conductance. Correction factors for 
these cases have been obtained. 


24555 (SERI/CP—214-1403, pp 95-100) Use of test 
structures in of CdS/Cuw.S: photovoltaic devices. 
Castel, E.D.; Soubeyrand, M.J. (Photon Power, Inc., El 
Paso, TX). 1981. NTIS, PC Al4/MF A0Ol. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, a USA (27 Jul 1981). 

A technique is briefly described for using test structures to 
qualify the uniformity of CdS/CusS solar cell modules. The test 
structure is made of 3600 individual solar cells on a 2 ft x 2 ft sub- 
strate, each cell having an area of about .8 sq. cm. The test struc- 
ture is completed as would be a normal production module except 
for a modification of the grid-making process. All the cells on the 
test structure are individually measured by a computerized system 
and maps are generated of the electrical characteristics on the test 
structure. (LEW) 


24556 (SERI/CP—214-1403, * Bea — soy Ways in which 
&@ process can go away. Bickler, et Propulsion Lab., 
Pasadena, CA). 1981. NTIS, PC AMF AOl. Order 
Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 
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The use of process control in the photovoltaic industry is 
tween control of parameters and tolerances of the process, giving 
as illustrations control of a photoresist process and a normal time- 
temperature relationship that frequently occurs in processing. 
(LEW) 


24557 (SERI/CP—214-1403, p —— Semi specifica- 
tion for solar cell silicon. Scace, (National Bureau of 
Standards, W: OT fost NTIS, PC Al4/MF 
A01. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA hy Jul 1981). 

Efforts b y the Semiconductor Equipment and Materials In- 
stitute to establish specifications for solar cell silicon are briefly 
summarized. The SEMI specification is to establish standard physi- 
cal dimensions for silicon slices, leaving the various electrical pa- 
rameters up to the manufacturer. (LEW) 


24558 SS ae 109-119) ee 
length measurement and silicon ity. Iles, PA. (A; 
Solar Energy Corp., City of Industry, CA). 1981. PPC 
A14/MF AOl1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

The dependence of silicon solar cell efficiency on various 
parameters is discussed, and it is concluded that the diffusion length 
has the greater influence on the cell efficiency. For full character- 
ization, other measurements to assess the potential barrier quality 
are recommended. The dependence of diffusion length on silicon 
properties such as form, processing and impurities is discussed. Ad- 
vantages of diffusion length measurements by a steady-state SPV 
method are enumerated long-term requirements are discussed. 
(LEW) 


(SERI/CP—214-1403, pp 121-130) Role of impu- 
rities in silicon solar cell performance. Sakiotis, N.G. (Mo- 
torola Inc., Phoenix, AZ). 1981. NTIS, PC A1l4/MF AO0Ol. 
Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

impurity content of a silicon substrates imposes an 
upper limit to the performance of solar cells fabricated upon the 
substrate. The severity of the imposed limit depends upon the 
kinds, concentrations and distributions of the impurities and upon 
their electronic state within the lattice. The sensitivity of solar cell 
performance parameters to the concentration of some impurities is 
indicated and the manner in which impurities degrade solar cell 
performance is illustrated. 


24560 (SERI/CP—214-1403, pp 201- —y* Approved lab- 
oratory program for voltaic reference cell 
Thomas, D.B. (National Bureau of Standards, W. 
DC). 1981. NTIS, PC Al4/MF A0Ol. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, ~ USA (27 Jul 1981). 

A program is described to evaluate candidate laboratories 
and select one which would be best qualified to serve as an ap- 
proved laboratory for fabricating, calibrating, and certifying refer- 
ence cells. The difference between an approved laboratory and an 
accredited laboratory is explained, and the steps in selecting and 
evaluating laboratories are given. (LEW) 


24561 nee pet a i pp —_ Progress in 
the development of standard procedures method 
ef ccihualion of tout coieaes ede. Claes R.D.; 
Purnell, A.W.; Zerlaut, G.A. (DSET Labs., Inc., Phoenix, 
AZ). 1981. NTIS, PC Al4/MF AOl. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Experiments are ongoing at DSET Laboratories to define an 
efficient and accurate procedure for calibration of photovoltaic ref- 
erence cells by the global method. A range of the pertinent atmos- 
pheric parameters are being sampled in experiments which charac- 
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terize reference cells by at least two different methods using hemi- 
spherical illumination. Initial investigations have utilized an altazi- 
muth mount to maintain stable solar radiation on silicon reference 
cell test samples. Presented are results which confirm the reports of 
earlier investigations that the global calibration procedure is desir- 
able. Limitations of the method are identified. The complete experi- 
mental plan is described with interim recommendations and a list of 
specific questions which the remainder of the program will address. 
24562 (SERI/CP—214-1403, pp a — 
planned and underway to preserve the —_— 
ing and calibrating reference cells. Emery, K. g fy ~-- 
Research Inst., Golden, CO). 1981. NTIS, PC s Energy 
AOl. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, “' po (27 Jul 1981). 

and present efforts mentioned include two workshops 

on aud measurement of the efficiency and calibration of reference 
cells, responsibility for supplying reference cells, and evaluating the 
efficiency of photovoltaic devices submitted by subcontractors and 
in house groups. The need is expressed for a government role as a 
referee to maintain the traceability of reference cells. European ac- 
tivity in calibrating and intercomparing standard cells is mentioned. 
Present and planned activities at SERI include solar insolation 
measurements and modeling and efficiency measurement using an 
AM1.5 filtered solar simulator. (LEW) 


24563 (SERI/CP—214-1403, 227-233) Solar cell 
measurements, Curtis, H.B. (National Aeronautics and Space 
Administration, Cleveland, OH). 1981. NTIS, PC Al4/MF 
A01. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Reasons are given for making electrical performance meas- 
urements on individual solar cells. Problem areas are listed, includ- 
ing determination of the irradiance level during measurement, the 
measurement and control of cell junction temperature, and the con- 
tacting of the separate current and potential leads to the cell under 
test. The need for standard reference cells with spectral reponse 
similar to that of the test cells is expressed. Performance measure- 
ment of solar cell panels or modules indoors with simulated sun- 
light and outdoors with natural sunlight is discussed and the two 
methods are compared. Factors affecting the choice of a solar simu- 
lator are given. The spectra of four simulators are compared with 
that of AM1.5 sunlight, and I-V correction equations are given. 
(LEW) 


24564 Loa pha pape pp 243-250) Development 
of a standard test method for measuring photovoltaic cell per- 
formance: a status report. Pernisz, U.C. (SES Inc., Newark, 
DE). 1981. NTIS, PC A1l4/MF AOI. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Early efforts to develop a standard method for the measure- 
ment of the electrical performance of photovoltaic devices are re- 
viewed and the significance and use of these standard methods are 
outlined. Characteristics that define the performance of a photovol- 
taic device, and relevant test conditions are listed. The use of stand- 
ard reporting conditions is illustrated. The use of a reference cell to 
measure irradiance independently of the spectral distribution of the 
light source is discussed. Standards presently used or developed in 
ASTM are listed. The interdependence of device performance 
measurements standards are diagrammed. (LEW) 


24565 Se ee > 99 er Certified pro- 


gram for photovoltaic modul iomas, (National 

Bureau of Standards, Washingt nm, DC). 1981, NTIS, PC 
A14/MF A0O1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 

Vail, CO, USA (27 Jul 1981). 

A brief discussion of what product certification encompasses 

is presented, followed by a proposed program for the certification 

of photovoltaic modules. The program would involve a few ap- 

proved laboratories for the testing and certification, and in the 

event that large numbers of laboratories are required to meet test- 
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ing demands, the use of the National Voluntary Laboratory Ac- 
creditation Program is discussed. (LEW) 


24566 om sae op 297-300) 
with specifications applicable to Ross, R.G. Jr. 
(Jet a Lab., Pasadena, CA). 1981. NTIS, PC Al4/ 
MF AOl1. Order Number DE82003754. 
From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 
sd he ky rr re 
Laboratory's Low-Cost Solar Array Project design and test specifi- 
cations for photovoltaic modules are discussed, and the evolution of 
endurance qualification tests is tabulated. Experience with module 
performance measurement, endurance testing, and safety evaluation 
is discussed. (LEW) 


24567 (TAC-SP—81-001) Solar no Eager ab 
phy with abstracts. Quarterly January-March 1, 
(New Mexico Univ., vAtbuauergoe ( (USA). Technology Ap- 
ese Center). Jun 198 141p. Univ. of New Mexico, 

echnology Application Center, Albuquerque 87131. Order 
Number 1903773. 

This bibliography with abstracts covers: overviews of photo- 
voltaics; economic, legal, environmental, health and safety aspects; 
solar cell materials, materials properties, and encapsulants; cell fab- 
rication and configuration; performance, testing, simulation and 
evaluation; solar cell array types, materials, and fabrication; applica- 
tions and complemental hardware; energy storage; and solar satel- 
lite power systems. An author index and keyword index are includ- 
ed. (LEW) 


24568 (TAC/SP—81-004) Solar photovoltaics: a bibliog- 
with abstracts. October-December 


raphy Quarterly update, 

1981, Sparkman, T.; Bozman, W.R. (eds.). (New Mexico 
Univ., Albuquerque (USA). Technology Application 
Center). Jan 1982. 98p. University of New Mexico, Tech- 
nology Application Center, Albuquerque 87131. Order 
Number DE82902345. 

This annotated bibliography covers: photovoltaics over- 
views, economics, and policy; legal, environmental, health and 
safety aspects of photovoltaics; cell materials, materials properties, 
and encapsulants; cell fabrication, evaluation, simulation, and mod- 
elling; module and array types, fabrication, and performance; appli- 
cations and complemental hardware; energy storage; and the solar 
satellite power system. Also included are an author index and a list 
of abbreviations and acronyms. (LEW) 


24569 Effect of phosphorous and boron impurities on 
amorphous silicon solar cells. Moustakas, T.D.; Friedman, 
R.; Weinberger, B.R. (Exxon Research and Engin nea A 
Co., Linden, NJ). Applied Physics Letters; 40: No. 7, 587- 
588(1 Apr 1982). 

The effect of dopant impurities (P,B) on the performance of 
sputtered a-SiH/sub x/ solar cells has been investigated. We find, 
for example, that during the deposition of the N* layer of N*-I-Pt 
Schottky barrier structures, the chamber is contaminated with 
phosphorous which subsequently degrades the intrinsic film. This 
effect may be eliminated by prolonged pumping of the chamber be- 
tween N* and I layer depositions or by “compensating” the effects 
of phosphorous in the I layer through the intentional addition of 
low levels of boron. 


24570 High performance all-sputter deposited CusS/CdS 
junctions. Thornton, J.A.; Anderson, W.W. (Telic Co., 
Santa Monica, CA). Applied Physics Letters; 40: No. 7, 622- 
624(1 Apr 1982). 

Thin-film CusS/CdS solar cells have been fabricated in a 
multisource chamber by using magnetron reactive sputtering to de- 
posit the CusS and CdS layers. An analysis of junction current volt- 
age, log J/sub sc/ vs V/sub oc/ (where J/sub sc/ is the short cir- 
cuit current and V/sub oc/ is the open circuit voltage) and capaci- 
tance versus voltage measurements indicates that the junctions have 
very good quality, with diode ideality factors of near unity, and in- 
terface recombination velocities of about 2 x 10° cm/s. Cells with- 
out antireflection coatings have yielded J/sub sc/ = 12.2 mA/cm%, 
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V/sub oc/ = 0.53 V, fill factors of 0.62, and efficiencies of ~4% 
in Gk odigadind cate, Te ath Gon Ot Gas pee 
equivalent to those formed by the topotaxial ion 

can be formed by sequential all-vacuum deposition of CaS and and 
CusS, and that magnetron sputtering does not cause damage that 


24571 Amorphous silicon p-i-n solar cells fabricated by 
reactive sputtering. Moustakas, T.D.; Friedman, R. (Corpo- 
rate Research Laborato ~y'% Exxon Research and Engineering 
Company, P. O. Box 45, Linden, New Jersey 07036). Ap- 
plied Physics Letters; 40: No. 6, 515-517(15 Mar 1982). 

We report, for the first time, the fabrication of indium-tin- 
oxide p-i-n amorphous silicon solar cells by the method of reactive 
sputtering. These solar cells exhibit power conversion efficiency of 
4.0% under AM1 illumination. The junction characteristics of these 
solar cells are discussed. 


24572 Photovoltaic investigation of minority carrier life- 
time in the heavily-doped emitter layer of silicon junction 
solar cell. Ho, C. (Mobil Tyco Solar Energy Corporation, 
16 Hickory Drive, Waltham, Massachusetts 02254). Journal 
of +4 Physics; 53: No. 1, 507-513(Jan 1982). 

The minority carrier lifetime i in a phosphorous-diffused layer 
of a conventional N*/P silicon photocell has been investigated ex- 
perimentally. The photovoltages have been measured as a function 
of photon flux density from low to medium illumination levels. 
From the quasi-Fermi level analysis of Gray-Kao-Schroder, we 
have determined the carrier recombination lifetime as a function of 
the photogeneration rate <G> in the heavily-doped N* layer. 
When the band gap narrowing effect is taken into consideration, 
the recombination processes can be described by (i) a "positive-field 
controlled” Shockley-Reed-Hall recombination at low photo injec- 
tion level, (ii) a “positive-field influenced” Auger recombination at 
the medium injection level, and (iii) a “negative-field controlled” 
Auger recombination at the high injection level. Under a very high 
photoexcitation condition, the magnitude of the saturated open cir- 
cuit voltage of the cell is limited by the recombination lifetime at 


24573 Some properties of dc glow discharge amorphous 
silicon solar cells. Wiesmann, H.; Coleman, C.; Ghosh, A. 
(Bud Research Corporation, East Setauket, New York 
11733). Journal of Applied Physics; 53: No. 1, 703-707(Jan 
1982). Contract AC02-76CH00016. 

A study of the internal yield, depletion width, and absorp- 
tion constant is presented for dc glow discharge P-I-N amorphous 
silicon films. Internal yields of ~0.9 at 475 nm and depletion 
widths as large as 0.37 um were observed at low illumination levels 
and were characteristic of the better cells. The absorption constant 
as a function of wavelength showed no anomalies and was compa- 
rable to rf glow discharge films with an optical gap of 1.68 eV. A 
unique aspect of these cells is that the top P layer is amorphous 
boron. 


24574 Improved efficiency of n-CdSe thin-film 
trodes by zinc surface treatment. Reichman, J.; Russak, M.A. 
(Research Department, A01-26, Grumman Aerospace Cor- 


ration, Bethpage, New York 11714). Journal of Applied 
sics; 53: No i. | 708-71 1Gan 1982). 

The open circuit voltage, fill factor, and power conversion 
efficiency of n-CdSe thin-film electrodes for photoelectrochemical 
solar cells have been improved by treating the surface with Zn** 
ions. The overall efficiency of these electrodes was increased from 
~5% to as high as 6.5% with a soaking treatment in 1 M ZnCls. 
Photoelectrochemical measurement and Auger spectroscopy indi- 
cated the observed improvements were the result of a shift in the 
flat-band potential to more negative values due to the incorporation 
of zinc into the surface region of the CdSe thin film. 


24575 ee nt 
Dit; Zehr, SW Hee. "1 


Microelectronics Research and De- 
Oaks, California 91360). Jour- 
ian of aye Physics; 53: No. 1, Lap pce 1982). 
growth and characterization of tunneling GaAs homo- 
junctions and GaAs-AlGaAs heterojunctions by molecular beam 
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Ciay Se sen co eptety Saqnet lteente de Soho ant 
AlGaAs solar cells is described. GaAs interconnects have 
been achieved with conductances of 300 A/cm?-V at 0.050 V, and 
p-Al/sub x/Ga/sub 1-x/ As/n-GaAs heterojunction structures with 
x up to 0.4 have been grown which have characteristics compara- 
ble to GaAs interconnects. Thin interconnects, 1000 A total thick- 
ness, have also been fabricated with conductances comparable to 
thicker junctions. The effect of dopant diffusion was found to be 
minimal at the 580 °C junction growth temperature, but annealing 
these tunnel junctions at 650 °C for several minutes caused diffu- 
sion of about 100 A distance. 


Forests for fuel. Sarma, B.S.K. Indian Forester; 
107: 1 No. 12, 808-812(Dec 1981). 
The following are discussed: fuelwood requirements, the 
energy policy of India, tree plantations to meet fuelwood require- 
ments, and attaining the potential productivity. (MHR) 


24577 Meeting the challenge of energy. Konda Reddy, 
C.V. (Andbra Pradesh, Hyderabad, India). Indian Forester; 
107: No. 12, 813-817(Dec 1981). 

While the non-renewable resources of energy are becoming 
scarcer, the demand for energy in India is expanding at a very fast 
rate because of increase in population and industrialization. It is 
suggested that intensified social forestry activities can alleviate the 
threating energy crisis. Case studies of cooperation between Forest 
Departments, Industries and the people in raising energy plantations 
are mentioned. 


24578 Reversible wavelength shifts of chlorophyll induced 
by a point charge. Davis, R.C.; Ditson, S.L.; Fentiman, 
A.F.; Pearlstein, R.M. (Battelle Memorial Inst., Columbus, 
OH). Journal of the American Chemical Society; 103: No. 23, 
6823-6826(18 Nov 1981). Contract W-7405-ENG-92. 

The recently supported point-charge hypothesis of shifts in 
the optical spectra of the retinal Schiff base in rhodopsin suggests a 
mechanism for the anomalous red shifts of chlorophyll (Chi) spec- 
tra in vivo. This idea is tested here by synthesis of a Chl model 
compound, 3-demethyl-3-(aminomethyl) Chi a, in which a point 
charge is reversibly induced on the periphery of the Chl macrocy- 
cle. Chi(3a-NHg2) is formed from Chl b by reductive amination of 
the formyl group with sodium cyanoborohydride. The structure is 
confirmed by the Chi a-like absorption spectrum (A/sub max/ = 
661 nm, € = 5.67 x 10*M~' cm™' in CHCls), by ‘H NMR, and by 
reversible changes in both absorption and 'H NMR on adjustment 
of pH (amine nitrogen pK/sub a/ = 7.9). Chi(3a- *) displays a 
reversible blue shift in its red absorption maximum of 4 nm (90 
cm™~') relative to Chi(3a-NH2). Presumably, a negative charge in 
the same position would give a red shift of the same size; charges 
located differently on the macrocycle perimeter might give shifts of 
larger magnitude. Because such charges could be provided by polar 
amino acids of the Chl-binding proteins in vivo, our results lend 
support to a point-charge hypothesis of Chi spectral shifts. 


24579 Nondestructive method for detecting defects in 

photodetector and solar cell devices. Sawyer, D.E. (to De- 

= ap of Energy). US Patent 4,287,473. 1 Sep 1981. 
iled date 25 May 1979. vp. 

PAT-APPL-042462. 

The invention described herein is a method for locating se- 
miconductor device defects and for measuring the internal resist- 
ance of such devices by making use of the intrinsic distributed 
resistance nature of the devices. The method provides for forward- 
biasing a solar cell or other device while it is scanning with an opti- 
cal spot. The forward-biasing is achieved with either an illuminator 
light source or an external current source. 


24580 Electrodeposition of silicon onto graphite. Rao, 
G.M.; Elwell, D.; Feigelson, R.S. (Stanford Univ, Calif). 
Journal of the Electrochemical Society; 128: No. 8, 1708- 
1711(Aug 1981). 

Dense, well-adherent silicon was successfully deposited at - 
0.75/plus or minus/0.05v vs. Pt or Ag onto an inexpensive graphite 
substrate from the K/sub 2/SiF/sub 6//LiK-KF molten salt system 
at 745/plus or minus/5/degree/C. The solute concentration was in 
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the range of 8-14 m/o. Cross-sectional views through the deposits 
indicate a nodular or dendritic growth up to several millimeters on 
top of an underlying coherent layer of 0.2-0.5 mm thick silicon. 
The polycrystalline silicon has a columnar structure with normal 
grain size of 250 /mu/m. The impurities detected were Cu, Fe, and 
Ni at levels less than 0.005%. The room temperature resistivity has 
been found to be greater than 1/OMEGA/ cm. 


— Mechanisms of charge transfer at the n-GaAs/ 
molten salt electrolyte interface. Singh, P.; 

Senden & (Colo State Univ, Fort Collins). Journal of 
dl ‘ Blectrochemtoe Society; 128: No. 8, 1724-1731(Aug 

Photoelectrochemical (PEC) characterization was carried 
out on n-GaAs electrodes in contact with a room temperature 
molten salt electrolyte comprising mixtures of AlCI/sub 3/ and n- 
butyl pyridinium chloride (BPC) in varying molar ratios. The ferro- 
cene/ferricenium ion couple was used as the redox system in these 
studies. The barrier height for charge transfer, which determines 
the ultimate efficiency of any photovoltaic system, was determined 
from dark current-voltage measurements. These data were in good 
agreement with previously determined values from capacitance 
measurements. The residual barrier heights in the illuminated PEC 
system were determined from open-circuit voltage and short-circuit 
current densities using Schottky barrier theory. This work is perti- 
nent to solar energy. 27 refs. 


24582 Photoelectrochemical characterization of CdSe thin 
film anodes. Rajeshwar, K.; Thompson, L.; Singh, P.; 
Kainthla, R.C.; Chopra, K.L. (Colo State Univ, Fort Col- 
lins). Journal of the Electrochemical Society; 128: No. 8, 1744- 
1750(Aug 1981). 

Photoelectrochemical characterization of CdSe thin films 
prepared by a chemical solution growth technique was carried out 
by linear-sweep voltammetry, current-voltage measurements under 
forward and reverse bias, photocurrent-wavelength measurements, 
and electrical impedance measurement techniques. The quality of 
the present CdSe/electrolyte junctions for photovoltaic applications 
was assessed by examining the effect of varying light intensity on 
current-voltage behavior. The ideality factors (n) were determined 
for these junctions by modeling the CdSe/electrolyte junction in 
terms of a Schottky barrier. Values of n close to 2 were obtained 
and were attributed to the dominating influence of recombination- 

ion currents (either at the surface or in the depletion region) 
on the overall photovoltaic characteristics. 29 refs. 


24583 Se Se Sete ob Ge ee es 
device: studies on the n-GaAs/room 

salt electrolyte interface. Rajeshwar, K.; 

, R. (Colo State Univ, Fort Collins). Jour- 


temperature 
Singh, P.; Thapar, 
= rf the Electrochemical Society; 128: No. 8, 1750-1754(Aug 


The objective of this study is to critically evaluate the effect 
of temperature on the photovoltaic performance of a model semi- 
conductor/electrolyte interface. Of particular relevance to this 
work was the finding that temperature-induced changes in the 
charge and potential distribution at the interface have substantial ef- 
fects on the overall PEC behavior. The main conclusion from this 
study is that there is an optimum temperature beyond which the 
beneficial effects of temperature on the electronic and optical prop- 
erties of the semiconductor/electrolyte interface are nullified by un- 
favorable shifts in the flatband potential (V/sub FB/) to positive 
potentials leading to a reduced barrier height (or band bending) in 
equilibrium. 16 refs. 


24584 Glass as encapsulation for low-cost photovoltaic 
solar arrays. Bouquet, F.L. (JPL, Bass Calif, USA). 
Journal of Solar Energy Engineering; 103: No. 3, 221- 
232(Aug 1981). 

In photovoltaic systems, the encapsulant material that pro- 
tects the solar cells is recommended as highly transparent and very 
durable. Glass satisfies these two criteria and is considered a pri- 
mary candidate for low-cost, photovoltaic encapsulation systems. In 
this paper, various aspects of glass encapsulation are treated that 
are important for the designer of photovoltaic systems. 83 refs. 


24585 Sol-gel derived antireflective coatings 

Brinker, C.J.; a (Sandia National Labs., Al- 
buquerque, NM). Materials; 5: No. 2, 159- 
172(Aug 1981). Contract A 76DP00789. 

TiO.-SiO, films containing from 30 to 95 mol% TiO: were 
prepared by a sol-gel process. These films were applied to polished 
silicon and heat treated at temperatures less than 450°C to convert 
the applied films to amorphous oxide films ranging in refractive 
index from approximately 1.63 to 2.17. The films were evaluated 
for antireflectance as a function of conversion temperature. It was 
found that the sol-gel films applied at 400°C showed broad regiors 
of antireflectance compared to other titanium-based films. 


24586 Ion beam of gettered oxygen in amor- 
phous silicon films. Monahan, K.M.; McNab, T.K.; Bardin, 
T.T.; Crowley, J.L.; Jonath, A.D.; MacMillan, HLF. (Lock- 
heed Palo Alto Research Lab., CA). Solar Energy Materials; 
5: No. 2, 199-203(Aug 1981). Contract ACO03-79 3040, 

Thin amorphous silicon films on crystalline silicon substrates 
were prepared by magnetron reactive sputtering. The elastic reso- 
nant nuclear reaction ‘*O(a,a)'*O was used to profile the films for 
oxygen impurity content. Strong gettering effects were found for 
samples prepared at base vacuum pressures «= 10-* Torr. Analysis 
of oxygen content and profiles in the film indicated that the severe 
oxygen inclusion by the growing films could be eliminated by a 
combination of pumping, trapping and presputter gettering proce- 
dures. Films made under these precautionary conditions contained 
less than 0.1% oxygen. 


24587 Electrowinning of silicon from solutions of silica in 
alkali metal fluoride/alkaline earth fluoride eutectics. Elwell, 
D. (Stanford Univ., CA). Solar Energy Materials; 5: No. 2, 
205-210(Aug 1981). 

The electrodeposition of silicon from solutions of SiO, in 
NaF/CaF, and related fluoride eutectics is reported for the first 
time. The silicon is in the form of small particles dispersed in the 
solidified solvent, and a subsequent thermal process is required to 
isolate it. 


24588 Hydrogen content of mul amorphous 
silicon alloys by /sup 19/f nuclear reaction Allred, 
D.D.; Booth, D.C.; Appleton, B.R.; Miller, P.D.; Moak, 
C.D.; Sellschop, J.P.F.; White, C.W.; Wintenberg, A.L. 
(Energy Convers Devices Inc, Troy, Mich). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-28: No. 2, 1838-1840(Apr 1981). 

A determination has been made of the H content of several 
CVD a-Si:C and a-Si:N thin films, using the 16.45 Mev resonance 
of the /sup 1/H(/sup 19/F,/alpha/sub g/amma/)/sup 16/O nuclear 
reaction. It is found that the hydrogen content of a-Si:C film is 
twenty times greater than the hydrogen composition of non-alloyed 
a-Si prepared in a similar fashion. Evidence is also found that for 
CVD a-Si:C for [C]/greater than equivalent to/20 at.%, the incor- 
poration of hydrogen into the film is not purely accidental but a 
necessary part of film growth; the hydrogen perhaps allows carbon 
to fully coordinate. This is one of the first reports of the enhance- 
ment of one alloyant in a-Si arising from the inclusion of a second 
alloyant, but the effect may be common. It is concluded that the 
common practice of denoting alloys and correlating film properties 
by reporting the alloyant gas ratios employed in the deposition in- 
stead of measuring film composition is suspect. 15 refs. 


24589 Potential biomass resource base. Inman, R. (Solar 

Energy Research Inst., Golden, CO). pp 35-40 of Biomass 
cation: principles and technolo; Reed, T.B. (ed.). 
ark — NJ; Noyes Data Corporation (1981). 

The biomass resource base in the United States is immediate- 
ly distinguished from other solar energy resources by its high 
degree of diversity. The existing resource base is comprised of agri- 
cultural crop residues, manures from confined livestock and poultry 
operations, wood and bark mill residues from primary wood prod- 
uct manufacturing plants, bark residues from the wood pulp indus- 
try, logging residues from timber harvesting operations, noncom- 
mercial components of standing forests, and the organic fraction of 
municipal solid wastes. In addition to the existing base, it is be- 
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lieved that future biomass supplies could be supplemented by feed- 
stock produced on energy farms. Overall, it would appear that 
there is a resource base of significant size and that this base will, in 
all probability, be expanded in future years as timber harvests in- 
crease and as energy farming needs and technologies develop. Each 
component of the resource base is characterized in this chapter. 
This chapter is part of SERI/TR-33-239(Vol.2) and had been an- 
nounced in the Energy Data Base previously. 


Properties of biomass relevant to gasification. Gra- 
boski, M.; Bain, R. (Colorado School of Mines, Golden). pp 
41-71 of Biomass gasification: i Noe and technolo 
Reed, T.B. (ed.). pee R Ridge, NJ; Noyes Data Corporation 
(1981). 

An understanding of the structure and properties of biomass 
materials is necessary in order to evaluate their utility as chemical 
feedstocks. This section summarizes available information on a vari- 
ety of such properties including chemical analysis, heats of combus- 
tion and formation, physical structure, heat capacities, and transport 
properties of biomass feedstocks and chars. Much of the informa- 
tion reported is for wood materials; however, where data were 
available for other forms of biomass such as municipal solid waste 
and feedlot waste, they were included. This has previously been an- 
nounced in EDB as part of SERI/TR-33-239(Vol.2). 


Beneficiation of biomass for gasification and com- 
aa Bain, R. (Colorado School of Mines, Golden). pp 
72-90 of Biomass gasification: Bg m oy and technology. 
(ise. T.B. (ed.). Peer Ridge, NJ; Noyes Data Corporation 
(198 

This section presents a relatively brief discussion of various 
methods of biomass beneficiation, with emphasis on methods that 
improve the properties of biomass materials with respect to suitabil- 
ity as gasification or combustion feedstocks. Beneficiation is very 
broad in scope, and this discussion is not meant as a comprehensive 
survey of the status of all beneficiation processing methods. (The 
use of a particular process as an example of a type of beneficiation 
process does not constitute an endorsement of that process.) A brief 
discussion of basic definitions pertinent to beneficiation is presented. 
The major types of beneficiation processes to be discussed are 
drying, comminution, densification, physical separation, and chemi- 
cal modification. This section is divided into two subsections based 
upon two major types of biomass materials: wood and wood prod- 
ucts (forestry biomass); and municipal solid wastes (MSW). In each 
section the advantages and disadvantages of various processes are 
discussed and available economic data are included. Agricultural 
biomass beneficiation has not been included due to lack of readily 
available data. This material has previously been announced in 
EDB as part of SERI/TR-33-239(Vol.2). 


Pyrolysis: the thermal behavior of biomass below 
600°C, Milne, T. (Solar Energy Research Inst., Golden, 
CO). pp 91-118 of Biomass cation: principles and tech- 
nology. Reed, T.B. (ed.). Park Ridge, N. Ni: Noyes Data Cor- 
poration (1981). 

This chapter focuses on pyrolysis as a precursor to gasifica- 
tion under both anaerobic conditions (steam, He, self-generated gas) 
and aerobic conditions (air, O2). Pyrolysis of carbonaceous materi- 
als has been defined as incomplete thermal degradation, resulting in 
char, condensable liquids or tars and gaseous products, generally in 
the absence of air (Soltes and Elder 1979). Gasification generally 
refers to the combination of pyrolysis followed by higher tempera- 
ture reactions of the char, tars, and primary gases to yield mainly 
low molecular weight gaseous products. In fast pyrolysis the dis- 
tinction between pyrolysis and gasification becomes blurred. Two 
broad approaches to gasification can be distinguished: (1) gasifiers 
in which relatively large particles are subjected to inherently slow 
heating rates and long residence times, yielding gaseous products 
that approach equilibrium, and (2) gasifiers in which rather finely 
divided material is heated rapidly (fast pyrolysis), and the products 
are quenched after short residence times, to preserve high concen- 
trations of nonequilibrium pyrolysis products. The following review 
of past work is divided into these two broad categories, treating 
biomass and its major components according to the kinds of study 
most often used. This material has previously been announced in 
EDB as part of SERI/TR-33-239(Vol.2). 
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24593 Farmstead production of fuel alcohol. Badger, 
P.C.; Pile, R.S.; Waddell, E.L. In (Tennessee Valley Au- 
thority, Muscle Shoals, AL). Proceedings of the Annual 
Meeting - American Section of the pom Solar Ene 
Society; 4.1: 40-44(1981). (CONF-810509—(Vol.1)). Philad 
phia, PA, USA (26 May 1981). 

The Tennessee Valley Authority Agricultural Energy Appli- 
cations Section (Muscle Shoals, AL) has designed and constructed 
a small-scale fuel alcohol production facility which can produce 10 
gph of 190-proof alcohol. Information presented includes some fac- 
tors relative to facility design, layout, and construction, plus oper- 
ation and performance experiences. 


24594 Low cost, owner built, methane for on 
farm use. Gregg, D. (Agricultural Marketing Project, Inc., 
Crossville, . Proceedings of the Annual Meeting - Ameri- 
can Section of the International Solar Energy Society; 4.1: 56- 
59(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, USA 
(26 May 1981). 

The design process and the construction details for a 176 cu 
m methane generator constructed on a 40 sow farrow-to-finish hog 
farm in Tennessee are presented. The work described builds primar- 
ily upon previous work in an attempt to arrive at a simple, low 
cost, easily constructed design which fits into the routine of a 
working farm. The $3600 material costs on the project are between 
1/10 and 1/20 of the costs normally seen in the literature. Cost re- 
duction was accomplished through a unique combination of materi- 
als and methods proven by previous digester designs. 


24595 Improvement of energy conversion efficiency by 
specific chemical treatments of n-MoSe: and n-WSe, photoan- 
odes. Canfield, D.; Parkinson, B.A. (Iowa State Univ., 
Ames). Journal of the American Chemical Society; 103: No. 5, 
1279-1281(1981). Contract W-7405-ENG-82. 

Respectable light-to-electrical energy conversion efficiencies 
have been achieved with several of the layered semiconductors 
provided that only defect-free van der Waals surfaces (planes of se- 
lenium atoms) are exposed to the electrolyte. The transition-metal 
atoms, when exposed to the electrolyte, act as potent recombination 
centers for photogenerated carriers (surface states within the band 
gap) and severely degrade the energy conversion efficiency of the 
device. Dark current processes also occur at the unsaturated transi- 
tion-metal sites and result in the back reaction of photogenerated 
redox species, which further degrades the efficiency of light-to- 
electrical energy conversion. Several novel chemical treatments are 
reported which reduce the deleterious effect of crystal edge sites on 
the photoconversion process in several of the layered semiconduc- 
tors. Uncleaved single crystals of the transition-metal dichalocogen- 
ide (MoSe. or WSe2) with van der Waals surfaces that had visible 
steps were treated with a 0.03 M_ solution of bis(1,2- 
diphenylphosphino)ethane (diphos) or 4-tert-butylpyridine (TBP). 
Improved power output decays under extended illumination with 
both treatments, but the improvement could be restored, in fact fur- 
ther improved, with additional treatments in TBP. (MWF) 


24596 Energy from biomass, Palz, W.; Chartier, P.; Hall, 

D.O. (eds.). London, England; Applied Science Publishers, 

Ltd. (1981). _, 2 (EUR—7091; CONF-801130—). Jack K. 
gl 


Burgess, Inc., e Street, Englewood, NJ 07631. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

All aspects of biomass technology and utilisation are dis- 
cussed in this proceedings. The presentation of papers was consid- 
ered under 4 main topics: resources, conversion, new concepts, and 
implementation. Separate abstracts have been prepared for individu- 
al items for inclusion in the Energy Data Base. There are 125 
papers. 


24597 Prospects for energy from biomass in the Europe- 
an community. Chartier, P. (Institut National de la Re- 
cherche Agronomique, Versailles, France). pp 22- - of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
‘ise: ‘ London, England; Applied Science Publishers, Ltd. 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
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An Energy from Biomass Program in the European Commu- 
nity has to be adapted to the various European regions which are 
generally characterized by a relatively low availability of land. The 
sources of biomass are first the crop residues, the animal wastes and 
the unused forest by-products. The introduction of energy crops at 
moderate level in conventional agriculture and forestry - perennials 
on available land and catch crops - could cover local energy needs 
by the year 2000 aiid provide in addition a small percentage of gas- 
oline demand via methanol from wood or other lignocellulosic ma- 
terial. The potential contribution could be about 75 Mtoe by the 
year 2000 which represents 7.5% of the 1980 EC energy demand. 
The most promising routes have been identified. The utilisation of 
biomass to cover local energy demand for heat in rural areas in a 
more or less sophisticated way is a very strong competitor for the 
feedstocks. On the other hand, prospecting the feasibility of culti- 
vating algae could give a long term response to an increase of the 
pressure over land use. As far as the liquid fuel demand is con- 
cerned, the methanol route appears more promising than the eth- 
anol one (which could be devoted to chemical feedstocks). The 
cost of dry biomass varies from 35 US dollars for baled straw on 
farm to 90 US dollars per tonne for energy crop at factory. The 
various actions of the Commission in the biomass field are present- 
ed, the Research and Development Program being more detailed. 


24598 Wetland energy crops: the productive potential of 
., Phragmites communis and Phalaris arundinacea 
Andrews, N.J.; Pratt, D.C. (Univ. of Minne- 
sota, De age * rs of Ener, y from biomass. Palz, 
W.; Chartier, P O. (eds.). London, England; Ap- 
plied Science Publishers. 1 Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov — 
The use of wetlands to grow energy crops has been the 
focus of several research programs at the University of Minnesota. 
Typha spp. looks particularly promising as an energy crop for wet- 
land biomass production; it grows naturally in monoculture, is very 
productive, is easily propagated and has few insect pests. The 
standing crop (above and below ground) in natural Typha stands 
usually ranges from 20 to 40 tons/hectare. Productivities up to 30 
tons/hectare/year have been obtained with Typha grown under 
managed conditions on peat. Other wetland species being consid- 
ered as potential energy crops are Phragmites communis, Phalaris 
arundinacea, Carex spp. and Scirpus spp. There are 5.7 million 
hectares of peatland in the northern lake states, Minnesota, Michi- 
gan, and Wisconsin. The feasibility of establishing large scale peat 
gasification plants in Minnesota is currently being studied by the 
utilities companies. Wetland energy crops could provide an alterna- 
tive to large scale peat mining and gasification or be useful in the 
reclamation of peatlands that have been partially or totally mined. 
Work is currently under way to study the feasibility of establishing 
extensive stands of Typha on Minnesota peatlands. These studies 
are part of a comprehensive program at the University of Minneso- 
ta which includes work on fermentation technology, harvesting 
methods, land use considerations and environmental constraints. 


24599 Natural vegetation as a renewable energy resource 
in Great Britain. Lawson, G.J.; Callaghan, T.V. (Inst. of 
Terrestrial Ecology, Grange-over-Sands, England). pp 83-89 
of Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
oe London, England; Applied Science Publishers, Ltd. 
From es from biomass; Brighton, UK (4 Nov 1980). 
Curren plant production could meet one third of the 


national energy demand or 90% of the oil demand. While it is not 
proposed yet that large areas of agricultural land be diverted to 
energy production, it is suggested that much of the 40% of rural 
Britain not used by intensive agriculture or sylviculture could be 
devoted to energy crops. Natural vegetation can, in some circum- 
stances, provide higher yields than agriculture or forestry and pho- 
tosynthetic..efficencies, comparable with those of tropical species, 
have been observed. Widespread species of natural vegetation could 
be harvested as an opportunity energy crop without altering land 
use; other productive species have a limited distribution and can be 
utilized only be establishing energy plantations. The energy content 
of terrestrial vegetation is reasonably constant, and 18.3 KJ g™' is 
an acceptable average. Plant mineral content can be used to assess 
the total nutrient removal in harvested vegetation, but it is difficult 
to predict the need for nutrient replacement by fertilizer application 
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without considering the nutrient dynamics of each natural commu- 
nity. The extent of several widespread species is assessed by a sta- 
tistically based sampling method. The potential of a discrete area of 
land to sustain an energy conversion unit is investigated using the 
county of Cumbria as an example. 


24600 Selected natural and alien plant species as renew- 
able sources of energy in Great Britain - experimental assess- 
ment and implementation. Callaghan, T.V.; Scott, R.; Whit- 
taker, H.A.; Lawson, G.J. (Inst. of Terrestrial Ecology, 
Grange-over-Sands, ne 8 5 Fete hs of erase from bio- 
mass. Palz, W.; Chartier, P. . London, 
England; Applied Science Publishers, tox ‘sen 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The yields of some naturally occurring plant species have 
been assessed on a range of sites in North West Britain. Seasonal 
patterns of production show differences between species and may 
allow phased harvesting. Typical yields of 6 to 13 t ha~’ were 
found in continuous stands though yields over 20 t ha~* occurred in 
small patches of Reynoutria species. Choice of fuel conversion 
technology will be influenced by biomass quality in relation to 
water content, organic fraction composition and inorganic nutrient 
element concentration. Harvesting at peak biomass will involve the 
nutrient depletion of the site whereas removal of senescent material 
in Autumn should not significantly affect regrowth in subsequent 
years. Practical and economic limitations presently restrict the utili- 
zation of potentially productive land over wide areas but harvesting 
machines exist which are capable of dealing with dense vegetation 
on difficult terrain and the survival potential of invasive weeds 
planted as dedicated energy crops exceeds 98%. An estimate of £ 
1.12 per barrel of oil equivalent has been derived for Pteridium 
equilinum at the farm gate compared with present expenditure of £ 
120 ha™! on its herbicidal control. Net energy returns on opportuni- 
ty harvesting of widespread species could be high but the feasibility 
of managing the crops requires further detailed investigation, espe- 
cially with regard to maintenance of yield. 


24601 Productivity of catch crops grown for fuel. Car- 
ruthers, S.P. (Univ. of Reading, England). pp +g = 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D 
on ‘ London, England; Applied Science Publishers, Lid. 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Agriculture, commonly seen as a consumer of energy, is 
here considered as a potential producer. There are a number of pos- 
sible sources of energy within UK agriculture; the growing of a 
crop between the harvest and sowing of main crops (i.e. catch 
cropping) is one such source. Productivity, defined as net energy 
output as an available fuel, is determined by land-time availability, 
crop yield and efficiency of conversion to a fuel (i.e. anaerobic di- 
gestion to product methane or fermentation and distillation to pro- 
duce ethanol). A preliminary field experiment carried out in 1979 
provided data on the yields and chemical composition of six species 
and drew attention to the practical problems associated with catch 
crop cultivation. 


24602 Allocation of land for energy crops in Britain. 
Bunce, R.G.H. (Inst. of Terrestrial Ecology, Grange-over- 
Sands, England); Pearce, L.H.; Mitchell, C.P. pp 103-109 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
(98D. London, England; Applied Science Publishers, Ltd. 
1 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The availability of land is a key factor in the future of 
energy crops in Britain. A stratification system is described that en- 
ables estimates from a small number of representative samples to be 
translated into national figures. The system uses environmental data 
to classify the land surface into strata, termed land classes, which 
may then be used as a basis for field sampling. The field data pro- 
vide sufficient information on the sample squares to enable their po- 
tential for other uses, for example, single stem trees and coppice 
wood, to be estimated. These patterns can then be overlaid onto the 
existing land use in order to develop an optimal distribution of land 
for wood energy production, having account for specified con- 
straints. The potential for wood energy crops can therefore be de- 
termined for Britain and possible areas of development identified. 
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Linear programming is also applicable and could produce an inte- 
gration of land use incorporating energy crops into the existing 
system. 


24603 Potential role of crop fractionation in the produc- 
tion of energy from biomass. Plaskett, L.G. (Biotechnical 
Processes Ltd., Tiverton, England). at ee Energy 
from biomass. Palz, W.; Chartier, O. (eds.). 
London, England; Applied Science Publishers Lia. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Whereas present projections indicate an extreme limit of 
availability of usable biomass fuels from agriculture of 45.8 
M.t.o.e./y for Europe, this figure can be increased severalfold by a 
scenario involving perennial non-woody energy plantation crops 
grown on land now used for supporting livestock. The principle 
would involve maximising overall biomass production, using the 
most vigorous plant genera, and then fractionating the crop to give 
high ME, high protein, low fibre fractions for use as feed and low 
ME, low protein, high fibre fractions for use as energy feedstock. 
Theroetical analysis of the UK situation shows an extreme limit of 
usable fuel availability from grassland by this method of 19.8 
M.t.o.e./y, but a conceivable 47.5 M.t.o.e./y from high-performing 
energy crop perennials replacing grassland, after taking animal feed 
requirements into account. Both figures are capable of extension by 
adding the area of rough grazing, and the limit of the scenario po- 
tential for the UK, is estimated at 65 M.t.o.e. as usable fuel, or 
about 24% of projected 1985 energy requirements. The required 
technology calls for mechanical separation of plant parts and tissues 
and juice expression. Reasons are given for considering the eco- 
nomic evaluation of such a venture to be completely different from 
that of fractionating grass or lucerne for wholly agricultural pur- 
poses. 


24604 Production, distribution and energy am of of > 
ricultural wastes and residues in ‘the United Kingdom. Lar 
S.B.C.; Morris, R.M.; Noble, D.H.; Radley, R.W. (Nationat 
Coll. of Agricultural Engineering, ey , Pp 
124-130 of Energy from biomass. Palz, W.; Chartier, P. 
Hall, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Farm animal wastes and crop residues are a potentially im- 
portant source of energy. To determine the extent of this potential 
and to aid the development of the resource, detailed information is 
required on the production, geographical distribution, seasonal vari- 
ation, annual variability and likely future changes in production of 
wastes and residues. This information has been compiled for the 
United Kingdom and can be used to optimise the location and size 
of energy conversion plants. Wastes from dairying, beef, pig, 
broiler and egg production and residues, from cereals, sugar beet, 
potatoes, peas, beans, brassicas, carrots, hops and oil seed rape have 
been investigated. The mean level of production of each waste per 
unit area of crop or per unit of livestock for each age or weight 
category of each animal has been determined in terms of fresh 
weight, dry weight and energy content. The numbers of animals 
and areas of crops have been taken from the June Agricultural 
Census for 1976. Results from the Census were reallocated to 5 x 5 
km squares based on the Ordnance Survey National Grid system by 
computer. This made the data more easily manageable for further 
computation, analysis and interpretation. For each grid square the 
areas of crops and numbers of animals were combined with the fig- 
ures obtained for waste production and time of year of production 
per unit areas of crop or per unit of livestock to give total waste 
production figures per month and per annum. It was estimated that 
a total of around 20 million tonnes (dry and ashfree weight) of 
wastes were produced per year in the United Kingdom with an 
energy content of about 336 PJ. From the results a clear picture of 
the production and distribution of all the major agricultural wastes 
and residues has been obtained. The suitability of different wastes 
for different conversion processes and the economics of the full op- 
eration from collection to energy production can now be consid- 
ered. 
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— Crop residue pare , * fuel. Posselius, ms 
tout, B.A. (Michigan State Univ., t Lansing). pp - 
137 of Energy from biomass. Palz, W.; Chartier, p Hall, 
D.O. (eds.). London, England; Applied Science Publishers, 
Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A computer program has been developed for analyzing crop 
residue removal restrictions as a function of soil type, field topogra- 
phy, climate conditions, agricultural systems and energy balance. 
The paper reviews soil organic matter requirements for continued 
crop production, describes the computer program, and presents 
output of six sample runs of the program. The scenarios analyze a 
60 ha corn field with grain yields of 6000 kg/ha field slopes where 
limited to a two percent grade. All input data were held constant 
for the sample runs except the soil type. The clay loam soil was the 
most tolerant to residue removal while a clay soil was the least tol- 
erant. After numerous trials it has been concluded that no broad 
generalization can be made regarding crop residue removal. Guide- 
lines must be established for each individual field where crop resi- 
due removal is proposed. 


24606 Soil protection under maximum removal of organic 
matter. Chassin; Guerif,; Juste; Monnier; Muller; Remy; 
Stengel; Tauzin. (Institut National de la Recherche Agrono- 
mique, Paris, France). 138-143 of Energy from biomass. 
Palz, W.; Chartier, P.; , D.O. (eds.). London, England; 
Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

In this paper, the author explains why several research 
works on the subject Energy Production using straw and soil pro- 
tection have been conducted by nearly all the French I.N.R.A. (In- 
stitut National de la Recherche Agronomique) teams whose major 
activity has been focused on the soil organic matter (Avignon, Bor- 
deaux, Chalons-sur-Marne, Dijon, Laon, Versailles Grignon). After 
describing the purpose of these works and the methodology used, 
several results are presented concerning: the field experiments 
which have been carried out for many years to study the effects of 
straw removal on soil properties; theoretical and experimental stud- 
ies on the relation between the soil organic matter and the soil 
properties; and the technical solutions designed to make up for the 
negative effects of massive straw removal on soil properties. 


24607 Short-rotation forestry as a biomass source: an 
overview. Steinbeck, K. (Univ. of Georgia, Athens). pp 163- 
171 of Energy from biomass. Palz, W.; Chartier, P.; Hall, 
D.O. (eds.). London, England; Applied Science Publishers, 
Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Short-rotation forests are plantations of closely spaced, 
broadleaved trees which can be harvested repeatedly on cycles of 
less than ten years. After each harvest of the above-ground portions 
of the trees, the root-stocks remain intact and resprout, thus regen- 
erating the stand. Because these rootstocks already exploit the rhi- 
zosphere fully and also contain carbohydrate reserves, the new 
sprouts grow rapidly. During plantation establishment, fertilization 
and weed control are usually needed and additional fertilization is 
necessary after the harvests. Screening programs to evaluate the 
biomass production of various forest tree species are under way in 
Canada, France, Ireland, Sweden and the US. Plantation establish- 
ment techniques for cuttings, bare-rooted seedlings and container 
stock are being refined. Researchers in the US tend to favor spac- 
ings which allot a growing area 1 m? or more to each rootstock 
and three year or longer harvesting cycles. Initial energy balances 
indicate that for the biomass production phase from stand establish- 
ment to just prior to harvest an output of 12 to 25 energy units for 
every invested unit can be expected. 


24608 Outlook for energy forestry in France and in the 
European Economic Community. Bouvarel, P. pp 172-180 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
oe i" London, England; Applied Science Publishers, Ltd. 


From Energy from biomass; Brighton, UK (4 Nov 1980). 

The nine countries of the European Community produce to- 
gether 80 M m3 (million cubic meters) of wood, and import wood 
and wood products equivalent to 120 M m3. The demand will in- 
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ha available for forestry). France and Italy have together 7 M ha of 
coppices; the coppices over 30 years represents a reserve of bio- 
mass which could be rapidly used in case of emergency. The 
French forests (14 million ha) produce 30 M m3:4 are already con- 
verted into energy. The estimations of the energetic potential avail- 
able are (per year): coppices over 30 years - 1.5 to 2 M t.o.e. (for 
10 years); wood from early thinnings - 0.4 to 0.8 t.0.e.; forest wastes 
- 0.3 to 0.7 M t.o.e.; and industrial wastes still available: 0.8 to 1 M 
t.o.e. In total, 3 to 4.5 M t.o.e., plus 3 M t.o.e. already coming from 
fuelwood or burned industrial wastes. These figures are contingent 
to probable competition with other uses, already severe between 
needs for pulpwood and increasing demand for domestic fuelwood. 
The program for short term energy plantations is still at the re- 
search level. The trend is: rotations over 8 years, use of broad- 
leaved trees (poplars, alders, eucalypts) but also fast growing coni- 
fers in view to establish multiple use stands. On large areas, the 
average production will rarely exceed 9 t of dry matter per ha and 
per year. 


24609 Determination of yield biomass from whole-tree 
harvesting of early thinnings in Britain. Mitchell, C.P.; Mat- 
thews, J.D.; ye C.G.; Proe, M.F. (Aberdeen 
Univ., England). pp 181-186 of Energy from biomass. Palz, 

er, P.; , D.O. oor mdon, England; Ap- 
plied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

At present, markets in Britain for small roundwood 
early thinnings are depressed. The small roundwood could be used 
for fuel and estimates suggest that 600 Kdt/y, or in energy terms 12 
PJ/y, could be obtained by the year 2000. The work reported was 
undertaken to confirm these estimates and to provide information 
about management of forests for energy. Growth and biomass pro- 
duction of unthinned (approximately 10 to 20 years old) stands of 
ten species, which show potential as producers of forest biomass for 
fuel, have been studied on a range of sites of varying quality. Pre- 
liminary results and an example of a table compiled to aid managers 
of forests for energy are given and implications for marketing ex- 
amined. These results suggest that previous estimates of yield of 
forest biomass from whole-tree harvesting of early thinnings were 
conservative. The use of small roundwood could make a small but 
valuable contribution to Britain's energy needs. 


24610 B ameaye od f waste-products from wood processing 
industry. Pare, C. Rolin, C. (Institut National Polytechni- 
que de ~ Py France) P peigh of few |! from bio- 
mass. Palz, W O. (eds.). London, 
England; “applied Sci sad ‘publishers Ltd. (1981). (in 
French) 


From Beery from biomass; Brighton, UK (4 Nov 1980). 


Quantities of wastes have been assessed at every stage of 
timber transformation through a range of 150 interviews covering 
the whole wood industry and giving indications about the average 
output and the existing uses of wood residues. Inquiries were made 
about existing and feasible processes in the following areas: energy 
production compound materials, compost, animal feeding, wood 
chemistry. Except for barks and hard wood sawdust, most of other 
wastes are usefully converted: coniferous sawdust is exported to 
German manufactures of compound panels; dry wastes are used for 
combustion; long wastes from sawmill cuts are used for producing 
paper paste. Ground to the high prices of wastes and their incom- 
pressible transport costs, the applications on a short scale and in- 
volving a high added value, are only profitable. Feasible processes 
for dry wastes is development of compatible boilers with applica- 
tion on site for heating and drying; for barks are isolation, antipol- 
lution treatments, soil improvements; for saw dust are compressed 
blocks for combustion, wood and resin mouldings, compost, animal 
feeding. 
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24611 Missense progestin with poplar. van der Meiden, 

Wood Production, Wageningen, Netherlands). pp 193-197 
uction, en, Ni jo 

of Energy from biomass. Palz, W.; Chartien > Wall DO 

(eee: } London, England; Applied  Solomee Publishers, Lid. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

It is technically possible to produce large quantities of 
poplar wood per hectare in relatively dense plantations (1600 to 
2500 trees per ha) and at short rotations. The optimal rotation is 
longer than 5 to 6 years. The relation between harvesting costs and 
revenues is not favourable. The financial result is further worsened 
by the costs of establishment and maintenance, about $18 per ton 
fresh, and by soil and other fixed costs, $20 per ton, interest includ- 
ed. The price of the green chips should be at least $60 per ton at 
the roadside in order to have costs and revenues equalized. The 
second generation if realized by sprouts could be cheaper. Short ro-' 
tation poplar growing according to the method described could 
offer good possibilities where soil and labour are cheap and wood 
is very scarce. Particularly when other energy sources are lacking 
or very expensive, the method offers interesting perspectives. 


24612 Soames Siw Sr Soe Se Se. Sees, SG. 
(Univ. of Bristol, ); McElroy, G.; Abernethy, W.; 
Hayes, D.P. 198- of Energy from biomass. Palz, W.; 
Chartier, P.; , D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The main objective was to determine maximum crop yields 
in the shortest time on disadvantaged soils in Northern Ireland. We 
have evaluated species, plant spacing, pre- and post-planting ground 
management, cutting cycle, and the area of potential locations in 
the UK. S x Aquatica Gigantea at densities of 0.5 to 1.0°m, main- 
tained weed-free on a 3-year cutting cycle is currently preferred. Its 
best replicated yield on the poor surface water gley soils of Fer- 
managh identified as the most likely location in UK was 92.1 tonnes 
fresh weight of 3 year old sticks/ha - or at 57.5% dry matter, 17.65 
tonnes D.M./ha/y. S x dasyclados and clones of S. viminalis are 
also promising. Northern Ireland has the greatest potential in the 
UK. Willow biomass at 25 tonnes fr. wt./ha/y at a pulpwood value 
of £ 10/tonne rideside (1977 prices) would be sufficiently more 
profitable than poor currently under utilized stock grazing to re- 
lease at least 20,000 ha of disadvantaged land in Fermanagh and 
West Tyrone. In England, 4860 ha in Somerset and 9620 ha of 
Devon culm clays have the greatest potential. Costings emphasised 
that mechanical harvesting will be necessary. Currently, converting 
willow biomass into cattle feed is a more promising market than 
pulp and cattle acceptance trials are in progress in Northern Ire- 
land. 


24613 Coppiced trees as emergy crops. 

(Forestry Commission, gt England). pp 20 310.215 mr 

Energy from biomass. Palz, W.; Chartier, D.O. 

(oe: i. London, England; Applied Science Publishers, Ltd. 
1981 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A desk study (1978/79) by the author, indicated that dry 
matter production of above ground biomass from trees could attain 
levels of up to 20 tonnes ha™* y~*. Using some broadleaved tree 
species managed on a coppice system, it was predicted that these 
production levels could be achieved over ultra short rotations. The 
author examines corroborative evidence from some small scale 
inter-related silvicultural research, and compares the target produc- 
tion figures with generally accepted photosynthetic efficiencies. A 
programme of research is described, wherein production models 
will be constructed for a range of species, crop spacings and rota- 
tion ages. Seven experiments will be established on a range of po- 
tentially suitable site types, selected to reflect the categories of UK 
land which could become available for this kind of crop. An evalu- 
ation of production costs will be attempted and the sites will be of- 
fered to test harvesting machinery. The resulting biomass from each 
harvest cycle will be analysed for feedstock characteristics. 





6-221 of Energy from biomass. Palz, W.; 

, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. — UK (6 Nov 1900 

From Energy from biomass; Brighton, lov 

A study was undertaken to obtain simple methods of evalua- 
tion of biomass. Dimensional analysis lead to the equation: 
Y =a + b C* + «, where Y is the dry weight and C the girth at 
breast height. Neither did the height of the shoot nor the number of 
shoots per stool bring much additional precision. The sampling can 
be done shoot by shoot without considering the stools, about fifteen 
trees per plot are sufficient. In three pure stands and one mixed 
stand the parameters of the equation were different. Three methods 
for estimating productivity were compared, showing that the cur- 
rent annual increment is still higher than the mean annual increment 
in spite of the age of the stands (30 to 40 years). The results ob- 
tained in poor stands representative of the Centre of France were 
67 to 109 metric tons of above-ground biomass per hectare, of 
which only 75% is available at present. The current annual incre- 
ments are 2.7 to 5.6 t per hectare per year and the mean annual 
increments 1.9 to 4.1 t/ha/y. A simple evaluation is given for the 
French forests using these results. 


24615 Coppice forests in Italy: their potential for energy. 
Scaramuzzi, G.; Ciancio, O.; Eccher, A. (Centro di Speri- 
mentazione Agricola e Forestale, Rome, a gry 
of Energy from biomass. Palz, W.; Chartier, P.; 
(oor. London, England; Applied " Science Publishers, Ltd. 
From Energy from biomass; Brighton, UK (4 Nov 1980 
Due to oe tee Gee cover ag y 16 milton Banat eu- 
qalling some 57% of the national forest surface) and the many com- 
plex problems they entail, coppice forests represent the major 
theme of Italian forestry. The drastic fall in wood removals from 
Italian coppices occurred over the past three decades is discussed, 
and an estimate of the expectable coppice area economically har- 
vestable and of the wood yield obtainable is given. A research pro- 
ject for an enhanced utilization of Italian coppices promoted by the 
National Agency for Cellulose and Paper, including an assessment 
of their potential for industry and energy supply, is outlined. 


24616 Design of harvester for 2 to 3 year old willow 
sticks. Duff, J.W.; McLain, H.D. (Lou Coll. of Agri- 
culture and Food Tech., Cookstown, d). pp 228-231 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
{ioe London, England; Applied Science Publishers, Ltd. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A trailed harvester to cut and tie willow sticks into bundles 
weighing approximately 30 to 40 kg was designed built and tested 
between 1977 and 1979. This machine demonstrated that it was pos- 
sible to harvest 2 to 3 year old willow sticks into bundles but a 
number of problems were found with the design. The conveying 
system was unreliable, the bundle separation was inadequate, the 
bundle density was too low and the machine was too heavy for op- 
eration on soft ground. Based on the experience gained with the 
first machine a new harvester has been designed and built. This ma- 
chine is mounted on an agricultural tractor to improve manoeuver- 
ability and make it suitable for use on marginal land. A spring tine 
conveying system has been introduced and the two stage packing 
system is designed to achieve the required bundle separation. A 
density control unit has been incorporated into the tying chamber. 
The whole design has been kept as simple, compact and robust as 
possible. Field testing will be carried out during the winter of 
1980/81. 


24617 Short rotation forestry as a source of energy. 
Neenan, M.; Lyons, G. (Oak Park Research Centre, 
Carlow, ae 4 PT oO of yy biomass. Palz, 
W.; O. (eds.) don, England; Ap- 
plied Science Publishers. Ltd. (1981). 

From Rin day ; Brighton, = (4 Nov 1980). 

The rt rota ‘orestry applies to forest species 
which give rapid juvenile dL. and are capable of re-growth 
from harvested stumps, through successive cutting cycles. As a bio- 
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mass energy crop, it has many advantages, including: it’s wide cli- 
matic suitability, adaptability to low grade habitats, ease of propa- 
bility criteria for short rotation forestry (S.R.F.) energy production 
and evaluates it’s potential impact in the Irish energy context. Re- 
sults of recent E.E.C. funded research work are presented to estab- 
lish current fuel yield levels, land availability and economic returns. 
Finally, the paper examines the application of S.R.F. biomass tech- 
nology in the electricity, industrial and domestic energy utilisation 
sectors. 


24618 Forest biomass as a source of in the UK: 
the potential and the practice. Mitchell, C.P.; Matthews, J.D. 
(Aberdeen Univ., England). pP 239-243 of Energy from bio- 
mass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). London, 
England; Applied Science Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
The purpose of the study was (1) to assess the feasibility of 
using forest biomass from single-stemmed trees as a source of 
energy in the United Kingdom and (2) to identify the silvicultural, 
ial and economic problems of growing trees on short rota- 
tion for energy. In UK forestry two existing sources of wood could 
be used directly as solid fuel or be converted into secondary gas- 
eous or liquid fuels. These sources are forest residues and the pro- 
duce from early thinnings. In the future, supplies of forest biomass 
for fuel might be obtained from a third source, namely energy plan- 
tations. Forest biomass from single-stemmed trees could produce 
5.4 MTOE/y by 2000. In order to identify the problems of growing 
trees for energy forest energy plantations using ten species with 
good potential for biomass production in Britain will replace three 
types of land use: under-productive agricultural land, old woodland 
and young forestry plantations. These will be cleared and the 
ground prepared and planted at 1 m spacing between plants. These 
plantations will be established in four geographic regions of Britain. 
Methods of harvesting single-stem and coppiced forest energy plan- 
tations as well as old woodland will be investigated. The results of 
hits assessment indicate that the use of forest biomass for energy in 
the UK is potentially viable. The results of the trials will lead to a 
series of recommendations for implementing short rotation forest 
energy plantations. 


24619 Short rotation biomass production of willows in 
New Zealand. Hathaway, R.L.; van Kraayenoord, C.W.S. 
(National Plant Materials Centre, Palmerston North, New 
— p 244-250 of Energy from biomass. Palz, W.; 
o. Hall, D.O. (eds.). London, England; Applied 
Fw tog Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
The use of biomass as a feedstock for conversion to gaseous 
and liquid fuels is of considerable interest to New Zealand, where 
the continued supply of imported fuel is uncertain, and costs of 
energy are escalating rapidly. New Zealand is ideally suited to the 
production of biomass for this purpose, as plant growth rates are 
relatively rapid, compared to many other energy deficient coun- 
tries, and sufficient land area is available to allow such an industry. 
Although it is likely that any energy conversion industry utilising 
woody material would initially be based on Pinus radiata, there are 
many areas in New Zealand ideally suited to the production of de- 
ciduous hardwoods such as willows and poplars, which can pro- 
duce a greater level of biomass per unit area (under suitable condi- 
tions) than softwoods. They have the added advantage that they 
can be grown in a short - or mini-rotation coppicing system, with- 
out the need to replant after each harvest. In order to evaluate the 
potential of such a system, in particular the levels of biomass pro- 
duction attainable per hectare, measurements have been made of 
the annual and biennial production from established willow beds, 
and a trial established to determine the effect of planting density 
and harvesting cycle (one or two years) on production. 


24620 Forest energy crops from derelict and waste land. 
Dennington, V.N.; Chadwick, M.J. (Univ. of York, Ene- 
land). pp 251-256 of Energy from biomass. Palz, W.; 
tier, P.; Hall, D.O. (eds.). London, England; Applied Sci- 
ence Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 
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Land use competition in the United Kingdom means that it 
is unlikely that large areas will be devoted to forest energy crops. 
However, derelict land amounts to at least 71,000 ha to which may 

added 260,000 ha of associated waste and degraded land. Much 
of this has potential for forest energy crop plantations although 
some sites comprise difficult substrates. This study investigated tree 
growth and standing crop on a range of sites as well as 
the weight proportions between trunk, branches and leaves. The 
chemical composition of leaves and wood was ascertained. Average 
annual production varied between 0.52 (Betula pendula on railway 
land) and 11.22 t/ha/y (Alnus glutinosa on pulverized fuel ash). 
Harvesting a total crop of 4.0 t/ha could remove over 36 kg/ha of 
nitrogen as well as 1.5 and over 12 kg/ha of phosphorus and potas- 
from the site. If the crop were taken after leaf fall these 
amounts could be significantly reduced. Even so nutrient reserves 
could be rapidly depleted. Coppicing combined with regular fertil- 
izer applications and the use of nitrogen fixing species offer a possi- 
ble method of exploiting these sites for energy crops. 


24621 Ethanol: the process and the technology for pro- 
duction of liquid transport fuel. Coombs, J. (Tate and Lyle, 
Limited, Reading, England). pp 279-291 of Energy from 
biomass. Palz, W.; Charti: = , D.O. (eds.). London, 
England; Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Ethanol produced from carbohydrate feedstocks (sugar 
crops, starch crops or agricultural and food process wastes) using 
yeast is of value as a liquid transport fuel in its own right or blend- 
ed with petroleum. The process may be divided into the stages of 
substrate preparation, fermentation, distillation and, depending on 
use, dehydration, denaturation and/or blending. In particular, the 
technology of substrate preparation will vary with the nature of the 
feedstock, e.g., juice extraction for sugar crops, milling and hy- 
drolysis for starch crops, milling separation and hydrolysis for cel- 
lulose derived from wood or crop residues, clarification and dilu- 
tion for molasses, concentration for whey, etc. The resultant solu- 
tion of fermentable carbohydrates (generally sucrose, glucose or 
fructose) may be fermented in a batch system or with recycling of 
the yeast (generally Saccharomyces cerevisae). Distillation to give 
96% alcohol/water mix may be followed by dehydration using ben- 
zene or other organic solvent as entrainer. A particular problem 
may arise from the large volume of effluent produced. A power al- 
cohol programme may be implemented for reasons of self-sufficien- 
cy, as a means of saving of foreign exchange, to use agricultural 
surpluses, as a means of regaining energy lost as crop wastes or as a 
means of converting a low grade fuel (e.g. poor quality coal) to one 
of higher value. Examples of existing programmes are cited and dis- 
cussed briefly in terms of costs and energy balance. The justifica- 
tions for and potential of power alcohol in Europe, and the oppor- 
tunities for export of technology to other parts of the world, are 
briefly reviewed. 


24622 for abiological synthesis of biomass. 
Porter, G. (Royal Institution, a — es r7% 
of Energy from biomass. Palz, W.; Chartier, P. : Hall, D 
(o9tt. London, England; Applied’ Science Publishers, Tea. 

From Energy from biomass; Brighton, UK (4 Nov 1980 

Natural qhiienpathedls is an oo me and Fee he Boa, 
tile process but, as a source of fuel, it has some disadvantages. It is 
not very efficient as a solar energy store, it requires large quantities 
of water, fertiliser and chemical controls, its production is labour 
intensive and, since it does not yield directly the product required, 
further expensive processing is necessary. The situation may be im- 
proved by using plants which have been modified by selective 
breeding or genetic manipulation. Alternatively, we may seek to 
construct an abiological photosynthetic system. Much progress has 
been made with the latter approach over the last year. Most at- 
tempts are based on the two photon/electron system of the natural 
Z scheme and use sacrificial donors or acceptors ... it has not yet 
been possible to put together the two photosystems, although a 
single photon/eiectron system liberating both hydrogen and oxygen 
has been reported. Nearly all the work is at present concerned only 
with the splitting of water to hydrogen and oxygen which is ener- 
getically similar to the overall production of oxygen and carbohy- 
drate from carbon dioxide. The present state of the art will be re- 
viewed. 
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= f - Berkeley). | erry (Energy 
niv. o ifornia, “ 
biomass. W,; +> : Hall, D.O cy from 
England; Applied ‘Science Publishers, Ltd. ser 

From Energy from biomass; Brighton, UK (4 Nov 1989). 

Three types of algae systems have been proposed as photo- 
synthetic energy converters. Macro marine algae grown, harvested 
and fermented to produce methane micro, blue green algae for hy- 
drogen and biomass, and micro green algae to produce oxygen, 
animal feed and biomass. This paper deals with the energy and 
oxygen producing potential of the micro green algae. In long term 
experiments real productivity was found to be directly proportional 
to the quantity of solar energy above a threshold of 125 cal cm™* 
day~* in Richmond and 225 cal cm™*day~* in Manila. The differ- 
ence may be due to temperature effects on respiration of the algae. 
Productivity in the Philippines varied from 3.5 gm meter~*day~* on 
cloudy days to 28 gm meter™* day~' on clearest days. Productivity 
in Richmond varied with season from 6 to 35 gm meter~* day~*. 
There peak productivity exceeded 125 metric tons ha~*y~* but de- 
clined at highest solar energy input, probably due to excessive light 
for the experimental conditions. Flow mixing velocities of 5 to 15 
cm sec induced in the pond channels with paddle wheels increased 
settleability of algae from virtually zero without paddle wheels to 
60 to 90% with paddle wheels. Higher flow velocities disrupted 
settling and used excess energy. Waste oxygenation with micro 
green algae is now economical in sunny locations saving 65% of 
system first cost and 90% of energy required for conventional or- 
ganic waste treatment. 


24624 New concepts in solar biotechnology. Gudin, C.; 
Chaumont, D.; Berra, E. (Lab. of pennenett, Lavera, 
—— D I GPA of Eaarey from biomass. Palz, W.; 

Hall, C.O. (eds.). London, England; Applied 
He ming Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A controlled continuous culture of microalgae (Scenedesmus 
acutus) in a tubular cultivator having an area of 1m2 exposed to 
sunlight (near Marseilles, 1976-1980) resulted in an average produc- 
tivity of dried biomass of 21 g/m2/day, corresponding to an aver- 
age yield of 4% sunlight conversion. The possible maximum is 34 
g/m2/day corresponding to a yield of 6.6% of the available sun- 
light in Marseilles. Compared with results from plants, those ob- 
tained with microalgae show that photosynthetic cell in controlled 
cultures are more efficient bioconvertors. However, the energy bal- 
ance is = 1 and has to be improved, since the present cost of 
making biomass is high approximatively 5 to 8 FF/kg, and conse- 
quently only a high value product, = 10 FF/kg could be economi- 
cally produced. Different means of improving the energy balance in 
controlled cultures are reviewed. We also present a concept of cel- 
lular and extra-cellular biomass in photosynthetic conditions (poly- 
saccharides, hydrocarbons). A photoreactor containing immobilized 
microalgae on a translucent polyurethane matrix has been oper- 
ational in the absence of nitrogen for 6 months producing an extra- 
cellular sulphonated polysaccharide. This type of photoreactor 
offers a way to improve the energy balance by exploiting photosyn- 
thesis directly to the end product. 


24625 Growth of marine biomass on artificial structures 
as a renewable source of energy. ae J.G. (Univ. of Not- 
tingham, England); — J.M. P; a -684 of 
biomass. Palz, W.; D.O. ( > ndon, 
England; Applied A oa Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

It is estimated that the equivalent in energy terms of 1000 
tonnes of coal could be produced per square kilometre of sea sur- 
face per year through the growth of native species of marine bio- 
mass. Studies are in hand to confirm expected biomass growth rates 
on inexpensive subsurface flexible structures. Preliminary estimates 
of the commercial feasibility of the process indicate that methane 
could be produced from the biomass at costs comparable with exist- 
ing fuel costs. The objective of the programme is to provide data 
by which firmer estimates of the technical and commercial viability 
of the process can be made. 
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24626 Algal a promising step in biomass 
conversion. Kreuzberg, K. (Univ of < Germany). BP 
709-714 of Energy from biomass. Palz, W.; Chartier, 
Hall, D.O. yore London, England; Applied Science Pub- 
lishers, Ltd. (1981). 

ton, UK (4 Nov 1980). 


The unicelfclar g 

ular green —y -y gonium elongatum was 
cultivated continuously under photoheterotrophical conditions in a 
Phauxostat to produce biomass. With an irradiance of 37 W/m? and 
constant acetate concentrations at 15 mM a specific growth rate of 
0.27 h™! results. Biomass production increased from p = 0.024 h™* 
to 0.15 h™' and decreased in faster growing cells about 30%, 
whereas starch content rised up to 32% of cell mass. After transi- 
tion to anaerobic dark conditions 80% of this starch was fermented 
in Chlamydomonas moewusii, Chl. reinhardii, chl. reinhardii Y-1, 
Chlorella fusca and Chlorogonium elongatum to He, COn, acetate, 
ethanol, glycerol, formate, lactate and butanediol within 6 hours. 
Two fermentation types could be distinguished among algal species 
on the basis of reoxidation of the anaerobic produced reduction 
equivalents. Whereas in Chlamydomonas moewusii glycerol and 
molecular hydrogen is produced for balance of reduction equiv- 
alents, in Chlamydomonas reinhardii, Chl. reinhardii Y-1, Chlorella 
fusca and Chlorogonium CO; accepted the electrons and formate 
was produced. The fermentation type determined the degradation 
rate for starch by changing the glycolytic flux. Ratio and type of 
fermentation products could be influenced by pH. Increasing the 
production of attractive compounds (e.g. He, ethanol, butanediol 
and glycerol) algal fermentation seems to be a promising procedure 
or biomass conversion. 


24627 Fractionation of biomass (sugar cane) for animal 
feed and fuel. Preston, T.R.; Sanchez, M.; Elliott, R. (Uni- 
versidad de Yucatan, n, Mexico). P 763- 768 yi | from 
biomass. Palz, W.; Chartier, P mdon, 
England; Applied ‘Science Publishers, oy ‘1S81) 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Sugar cane is one of the most efficient plants known for 
fixing solar energy into carbohydrates. This carbohydrate is divided 
almost equally between soluble sugars and fibrous cell wall materi- 
als. In order to use sugar cane effectively for animal feeding, it is 
desirable to extract and use only the soluble sugars and to find an 
alternative use for the fiber. The conversion of this fiber into char- 
coal and/or producer gas is the most efficient in terms of satisfying 
the energy needs for rural areas in tropical regions. The results of 
feeding programs and energy conversion programs are briefly sum- 
marized. (DMC) 


24628 Planning for transport fuels from biomass: the 
New Zealand experience. Harris, G.S. (New Zealand Energy 
Research and “Development Committee, Auckland). pp 838- 
853 of Energy from biomass. Palz, W.; Chartier, P.; Hall, 
Lad (is8ty mdon, England; Applied’ Science Publishers, 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

This paper discusses a system study of the potential of 
energy farming for transport fuels in New Zealand. The results of 
the systems study indicate directions for on-going research, devel- 
opment and demonstration. Current and proposed research projects 
are listed. 


24629 Possibilities and limits of using biomass as substi- 
bp for exhaustible resources: a systems-analysis approach 

fuels from rape-seed in the Federal Republic of 
—— Buehner, T.; Koegl, H. sirmnnee| Research Center 
of Agriculture, Breusechweig, Germany) PP 854-862 of 


Energy from biomass. Palz, Hall, D.O. 
Ai5tt. London, England; Applied Science’ Publishers, Ltd. 
~~ Energy from biomass; oo UK (4 Nov 1980). 

A systems-analysis approach o production, conversion and 
demand for rape-seed is done showing the present and future possi 
ble economic contribution of rape-seed oil as a substitute of diesel 
oil in the Federal Republic of Germany. For that purpose supply 
functions of rape-seed (rape-seed oil) and demand functions of 
coarse colza meal are estimated. Afterwards the demand for rape- 
seed oil as a substitute of diesel oil and the corresponding required 
subsidies for the production of rape-seed are derived. Beyond this 
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the reaction on food supply and the corresponding government ex- 
penditures are indicated. It is shown that at present prices of diesel 
oil a much higher subsidy for rape-seed will be needed than in the 
case, when rape-seed oil is used for other purposes than fuel. Only 
at high diesel oil prices the situation changes. But even in this case 
an increasing production will require additional budget. 


24630 Biomass and hydrogen: an answer to the European 
-_— fuel crisis in the 21st century. Messenger, M. pp 863- 
869 of Energy from biomass. Palz, W.; Chartier, P.; Hall, 
D.O. (eds.). London, England; Applied Science Publishers, 
Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

An all out effort to collect biomass could yield 4732 Twhrs 
(2.7 billion boe) of primary energy from waste streams and biomass 
plantations at an average delivered cost of $3.67/GJ($22/bbl) in 
Western Europe. Future land use conflicts and uncertainties in pro- 
jected collection fators suggest a more practical limit of 3105 
Twhrs could be harvested using only 4.5% of the land area at a 
cost of $20/boe. This practical limit of biomass collection could 
produce sufficient methanol to meet the 1975 European motor fuel 
demand of 1761 Twhrs. The production cost of this methanol is es- 
timated to range from $40 to $70/boe using current technology. 
Improvements in process efficiency and reductions in capital costs 
over time could reduce this cost in half and meet a fuel demand of 
up to 1.5 times today’s before serious land use conflicts are expect- 
ed. A greater harvesting effort to meet higher fuel demands would 
press the biomass stock to its physical and ecological limits. If 5% 
is considered to be a reasonable limit of land area devoted to bioen- 
ergy farms, the use of hydrogen blending in methanol synthesis 
would increase production to levels to roughly three times today’s 
demand. This process would reduce the biomass requirement by 
(60% but increase the expected cost of methanol to $60 to $100 per 
boe. Dramatic breakthroughs in technology could reduce this cost 
to $30/boe in the 21st century. 


24631 Optimization of an integrated renewable energy 
system in a dairy farm. Bodria, L.; Castelli, G.; Pellizzi, G.; 
Sangiorgi, F. (Universita degli Studi, Milano, Italy). pp 876- 
882 of Energy from biomass. Palz, W.; Chartier, P.; Hall, 
D.O. (eds.). London, England; Applied Science Publishers, 
Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

This study aims at the optimization of an alternative energy 
system to meet the energy requirements of a farm. It is based on a 
typical Po Valley dairy farm, having 60 ha surface and 120 equiva- 
lent head of cattle. The energy demand profile and the available re- 
newable energy sources (solar, anaerobic digestion and combustion) 
are established; then the possible utilization of the several energies 
is analysed on the basis of the electricity and heat needs of the 
farm. The different technical solutions are determined and an opti- 
mization model is developed. Afterwards, the dimensions of the in- 
dividual components are established so as to define a solution 
which will mini the cost of the produced energy and meet the 
farm's requirements. This model makes it possible to assess the eco- 
nomic incidence of the various possible solutions and the unit costs 
of renewable energy, in the framework of a closed input/output 
system, as represented by the farm. 


24632 Realistic assessment of biomass energy 

tions. White, L.P.; Plaskett, L. pp 890-895 of Em Ener ergy from 
biomass. Palz, W.; Chartier, P.; Hall, D.O. (eds.). oem 
England; Applied ‘Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

In estimating energy contributions from biomass, calculations 
often assume yields based on measured growth rates that are much 
higher than those demonstrated as harvestable and views on engi- 
neering costs, land acquisition and competition for space tend to be 
optimistic. In making calculations for the European community es- 
timates of quantities of wastes, crop production figures and areas of 
available land set firm upper limits strongly modified by practicabil- 
ity. Studies for the Community indicate quite modest contributions 
unless dramatic scenarios are envisaged, involving major changes in 
land-use or reassignment of biomass resources. In the case of 
marine resources there is only small potential. For this and other 
more drastic scenarios engineering problems impose an extended 
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time-scale on any large-scale up-grading of estimates. In biomass 
plantation/energy farm schemes the and management 
costs outweigh the others and they involve new approaches and 
new equipment which are notoriously prone to under-estimation. A 
further difficulty is that the biomass resources may be successfully 
competed for by alternative uses, for materials, foodstuffs and 
chemical feedstock. On the other hand, there may be considerable 
add-on benefits. 


24633 Potential for energy in Swedish agricul- 
ture. a. | _. Pp 96802 of Energy from biomass. 
Palz, W.; D.O. (eds.). London, England; 
Applied ae Publishers, Ltd. (1981). 

From Ener, biomass; Brighton, UK (4 Nov 1980). 

ie Gaull cuuy tages Er anaes : a very scious 
economic problem for the country. At the same time Swedish agri- 
culture is producing an increasing surplus of agriculture products, 
sold on the international market at low prices. Some of this surplus 
can be converted to fuel and thus replace imported petroleum 
based oil. Energy can be produced in agriculture in many forms. 
Liquid fuels can be produced in the form of ethanol and vegetable 
oil using crops rich in sugar, starch or oil. Solid fuels can be pro- 
duced using straw and cellulose crops. The potential for energy 
cropping has been estimated to 500,000 ha in 1990 and 700,000 ha 
(25% of total hectarage) in year 2000. Corresponding amounts of 
energy in harvested crops is 30 to 55 TWh per year (= 10% of 
national energy consumption in 1980). Energy efficiency measures 
show good results in all energy production techniques provided 
that byproducts are considered. Solid fuels from agriculture used 
for heating purposes seem to compete well economically with pe- 
troleum oil, especially straw. Liquid fuels, however, need a substan- 
tial support to be able to compete with petrol and diesel fuel. 


24634 Food and fibre or energy-implications of biomass 
energy for Canada. Pneumaticos, S.M. pp 903- “a < Energy 
from biomass. Palz, W.; Chartier, P.; Hall, 2 981 
London, England; Applied Science Publishers, Lid. (1981 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Biomass is currently the source for over 3% of Canada’s 
total primary energy. This is achieved primarily through combus- 
tion of mill residues in the forest industry system for process heat. 
Government policies and programs have aimed to accelerate this 
energy option by providing financial incentives for retrofitting. At 
the same time, a moderate scale R and D program has been 
launched to evaluate biomass resources and to develop conversion 
technologies and more desirable fuels. However, because of an in- 
creasing deficit of oil there is growing interest for substitution of 
liquid fuels with more abundant energy sources. The possibility of 
alcohol fuels production from biomass feedstocks is a subject of in- 
tense public interest; particularly since biomass resources are availa- 
ble in all regions of the country. Carbohydrate containing crops 
such as grains could be easily converted to ethanol to substitute a 
significant portion of gasoline. The implications of such a strategy 
however in terms of food production and exports may be very seri- 
ous. The forest resource on the other hand seems to hold the poten- 
tial for more energy supplies. Mill and logging residues, currently 
unmerchantable wood and ultimately biomass energy plantations 
can provide more than 10% of Canadian primary energy without 
adverse effects on forest products production and trade. 


24635 Utilization of sunflower seed oil as a renewable 
fuel for diesel engines. Bruwer, J.J. (Dept. of Agriculture 
and Fisheries, Pretoria, South Africa); Boshoff, B.v.D.; 
Hugo, F.J.C.; Fuls, J.; Hawkins, C.; Walt, A.N.v.d.; Engel- 
brecht, A.; du Plessis, L.M. pe 934-940 of Energy from bio- 
mass. Palz, W.; Chartier, Hall, D.O. (eds.). London, 
England; Applied Science Publishers, Ltd. (1981). 

From En ergy from biomass; Brighton, UK (4 Nov 1980). 

Prior to and during World War II, some detailed but short- 
term research work was carried out on the use of sunflower seed 
oil in diesel engines; but little in the way of thorough investigations 
in this field has since been published. Escalating prices of petro- 
leum-based fuels re-awakened interest in possible alternative renew- 
able fuels in South Africa, especially diesel fuel replacements for 
use in agricultural applications. Because virtually no literature was 
available on the utilization of vegetable oils in modern diesel en- 
gines, a project was initiated to study aspects concerning the use of 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


tractors. Research using several makes of 
i ty oy gece Pgntbelly lly pam 
ethyl ester mixture, has the potential to extend diesel fuel pro- 


; Bocarsly, A.B.; Bol J.M.; Bradley, 

A.B.; ‘Lewis, N.S.; Palazzotto, MC; Walton, 

enn ee, Inst. of Tech., Cambridge). Advances in 
hemistry Series; No. 184, 269-294(1980). 

Pretreated Au, Pt, n-type Si, and n-type Ge can be deriva- 
tized with trichlorosilylferrocene, (1,1'-ferrocenediy])dichlorosilane, 
and 1,1'-bis(triethoxysilyl)ferrocene to yield electroactive, surface- 
attached, oligomeric ferrocene material. Derivatized, n-type semi- 
conductors exhibit photoeffects expected for such an electrode ma- 
terial; irradiated derivatized n-type Si can be used to effect the oxi- 
dation of solution reductants by mediated electron transfer, unique 
proof for which comes from the semiconductor electrode that re- 
sponds to two stimuli, light and potential. The sustained, mediated 
oxidation of Fe(CN)s* in aqueous solution in an uphill sense by ir- 
radiation of derivatized n-type Si is possible whereas a naked n-type 
Si undergoes decomposition to SiO/sub x/ at a rate too fast to 
allow sustained energy conversion. This establishes the principle of 
manipulating interfacial charge-transfer kinetics for practical appli- 
cations. 


24637 Potential distribution and charge breakthrough on 
the contact of an exposed semiconductor with a redox electro- 

Harter, J. Karlsruhe, Germany, F.R.; Karlsruhe Univ. 
(1980). 182p. (In German). 

Thesis. 

The procedures on the exposed and non-exposed semicon- 


CdSe in aqueous electrolytes containing different redox systems. 
Based on the results measured, a model was developed to describe 
the semiconductor/electrolyte contact. The current flow through 
the boundary layer is thus shown as deviation from the equilibrium 
state which is fixed by exchanging Cd* ions. 


24638 Fluidized bed combustion of vegetable fuels. Peel, 
R.B.; Santos, F.J. (Universidade Estadual de Campinas, 
Brazil). pp IIB.2.1-IIB.2.9 of Fluidized combustion: systems 
i ie London, England; Institute of Energy 


From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A 200 mm diameter fluidized bed combustion test rig, initial- 
ly designed to burn coal, has been used to investigate the combus- 
tion of some vegetable fuels: sawdust, bagasse, rice husks, wood 
chips, corn cobs and - 30 mm reject metallurgical charcoal. Where 
the fuel has been free of fine particles causing elutriation problems, 
satisfactory combustion has been achieved. After charcoal, wood 
chips and corn cobs are the most satisfactory fuels so far tested. 
The characteristics of these fuels (large particle size, high volatile 
content and high porosity) are considered in relation to their good 
combustion properties. In our test rig, the principal limitation on 
the use of vegetable fuels has been elutriation. Where the particle 
size was large enough, good combustion was achieved even when, 
as with corn cobs, there was considerable segregation in the bed. 
Generally, there was some combustion in the freeboard, the amount 
decreasing at higher bed temperatures and with higher fluidizing 
velocities. When burning high volatile fuels it was difficult to con- 
trol the bed temperature without producing smoke; control of both 
bed temperature and smoke was more difficult when the bed was 
shallow (less than 200 mm). Clean controllable combustion was ob- 
tained with charcoal in beds less than 10 mm deep. Our estimates of 
the temperature difference between burning corn cobs and the bed 
are similar to published estimates for large coke or anthracite parti- 
cles. High porosity in a fuel particle appears to allow more rapid 
ignition and better control of bed temperature, as is shown in the 
case of corn cobs. 
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REFER ALSO TO CITATION(S) 24526, 24549, 24567, 24568 


24639 Lay pe Att pp 71-73) Communication 
failures between manufac- 
turers and po hedbe with integrated photovoltaic systems. 
Klein, W.R.; Kotila, C.L. (Tideland Signal Corp., Houston, 
TX). 1981. NTIS, PC A14/MF AOl. Order Number 
DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Problem areas of communication between photovoltaic 
system vendors and customers are identified. Problems fall into four 
categories: preliminary fixing of parameters unrelated to the oper- 
ation of the system; unrealistic expectations of the system; critical 
parameters wrongly identified or specified; and inadequate data 
supplied for customer installation amd maintenance. (LEW) 


24640 er ly pte PP 75-77) Consumers, pho- 
tovoltaics, worries, 18 NTIS Passerini, E. (Univ. of 
Alabama, Universi 1981. NTIS, PC Al4/MF AOl. 
Order Number DE8 Do3784. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Concerns expressed by consumers regarding photovoltaics 
are discussed. These include suspicions that the US government and 
the oil companies are attempting to prevent photovoltaic technol- 
ogy from entering the marketplace soon, the sudden halt in prog- 
ress toward achieving the $2/watt cost goal, monopolization of 
photovoltaic cells by utilities or quasi-public corporations. Also in- 
cluded are worries that the US government and industry will lose 
the opportunity to export photovoltaics by not acting quickly, thus 
affecting national security and balance-of-payments. Needs are ex- 
pressed for honest data displayed in a consistent, easy-to-follow 
manner. Concern is also mentioned regarding standards written 
with only silicon in mind, and regarding standards fixed before the 
technology is mature. (LEW) 


24641 (SERI/CP—214-1403, pp 251-255) Photovoltaic 
system measurements status and perspectives. DeBlasio, R. 
(Solar Energy Research Inst., Golden, CO). 1981. NTIS, 
PC A14/MF AOl1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

An account of the present status and trends toward photo- 
voltaic systems standards by the IEEE (Institute of Electrical and 
Electronic Engineers) Photovoltaic Systems Standards Committee 
is described. Photovoltaic system measurement concensus standards 
projects are detailed and future needs discussed. 


24642 Net energy analysis of space power satellites. 
Frantz, C.C.; Cambel, A.B. — Washington Univ, 
bt DC). Energy (Oxford); 6: No. 6, 485-501(Jun 

The purpose of this paper is to describe a net energy analysis 
(NEA) for the space power satellite system (SPS). The SPS is a 
scheme whereby the radiant energy of the sun is collected and con- 
verted to electrical energy on a large space structure located in a 
geosynchronous orbit (GEO) of planet Earth. The electrical energy 
generated is then beamed to earth. ‘Two options are compared using 
either silicon (Si) or gallium senide (Ga-Al-As) photo- 
voltaic cells. The analysis is based on the DOE/NASA reference 
system. Maintenance and material energy costs are considered and 
are shown to be valid. Results show a net energy ratio (electrical 
output vs primary thermal input) of the order of 2-5 for the silicon 
= option and 14-18 for the gallium-aluminum-arsenide option. 10 
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REFER ALSO TO CITATION(S) 24670, 24719, 24731 


24643 (CONF-780447—, pp 7-12) Users association: first 
year and the future. Smith, F.B. (Solar Thermal Test Facili- 
ties users association, Albuquerque, NM). 1978. NTIS, PC 
A18/MF AO01. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; — CO, USA (11 Apr 1978). 

The history of the Solar Thermal Test Facilities Users Asso- 
ciation is briefly reviewed from its beginning. Notable events in- 
clude the adoption of a statement of roles and objectives, the devel- 
opment of operating cooperative agreements with the White Sands 
Solar Facility and the French CNRS Solar Facility at Odeillo, and 
the incorporation of the Users Association into SERI. Experiments 
and proposals and STTFUA workshops are briefly discussed. 
(LEW) 


24644 (CONF- Leg ow in Rand, -25) Proposal evaluation 
and funding procedures. M id, G. (New Mexico State 
Univ., Las Cruces). 1978. NTIS, PC A18/MF AOl. Order 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The Users’ Association’s procedures for evaluating and fund- 
ing proposals are outlined. The types of proposals funded are de- 
fined and suggested proposal content and submission procedures are 
described. The organization, responsibilities and functions of the 
Technical Committee that evaluates proposals are discussed. 
(LEW) 


24645 (CONF-780447—, pp 26-37) Major solar power 
projects. Braun, G.W. t. of Energy, Washington, BO). 
1978. NTIS, PC 18/MF AOl. Order Number 
DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The solar power program, divided into central receiver, dis- 
tributed collector, and advanced thermal technology programs, is 
discussed. Included are large-scale utility applications and smaller- 
scale on-site or dispersed applications. Projects include irrigation 
pumping experiments, total energy systems, small community ex- 
periment, the Barstow plant, and the three major test facilities at 
the Central Receiver Test Facility, the solar total energy test facili- 
ty for distributed receivers and arrays in Albuquerque, and the Ad- 
vanced Components Test Facility. (LEW) 


24646 (CONF-780447—, pp 38-78) CNRS Odeillo 1000- 


kW/sub th/ solar furnace u tion. Royere, C. (Labora- 
toire D {~~ =~ Solaire, Odeillo, Font-Romeu, France). 
1978. PC Al8/MF A0Ol. Order Number 
DES2000717.” 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The contribution of the National Center for Scientific Re- 
search in France to the utilization of large solar furnaces is summa- 
rized. Point-focused solar radiation is discussed as a process heat 
source and its specific characteristics are described. Two solar fur- 
nace utilization demonstrations are discussed: the 50 kW/sub th/ 
Montlouis furnace and the 1 MW/sub th/ Odeillo furnace. Applica- 
tions of these include basic studies and components testing. (LEW) 


24647 (CONF-780447—, pp 79-90) Temperature limita- 
tions of solar energy point focusing facilities: optimization of 
cavity receivers. Royere, C. (Laboratoire D’Energetique So- 
laire, Odeillo, Font-Romeu, France). 1978. NTIS, Al18/ 
MF AOl1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

Evidence is given which indicates that in the range of 
1000°C to 1300°C there exists a temperature limit above which 
solar towers cannot compete economically with double reflection 
type solar furnaces. The radiative heat transfer in a cavity receiver 
is calculated and distribution characteristics over the focal plane are 
graphed. (LEW) 
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24648 (CONF-780447—, 91-105) SMW solar thermal 
test facility. Holmes, J.T. (Sandia Labs., Albuquerque, MN). 
1978. NTIS, PC A18/MF AOl. Order Number 
DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The world’s largest high intensity solar experimental facility 
will be fully operational in 1978. The Solar Thermal Test Facility is 
capable of delivering 5 million watts of thermal power to experi- 
mental equipment. The primary STTF testing programs will in- 
volve prototype components for central receiver solar electric 
power plants. The STTF also provides unique capabilities for other 
high solar flux and high temperature research and development 
work. Two hundred twenty-two mirror assemblies (called helios- 
tats) are used to concentrate the sun’s energy to an experiment lo- 
cated on the 61 metre tall concrete tower. Operation at partial 
power of about 1.8 MW/sub t/ was achieved in May of 1977. 


24649 (CONF-780447—, pp 111-116) iw. Sands mis- 
sile range solar furnace test facility. Hays, R. (White Sands 
Solar Facility, NM). 1978. NTIS, PC A18/MF AOl. Order 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

A description of the 30,000-watt thermal White Sands Solar 
Furnace Test Facility located at the Nuclear Weapon Effects Labo- 
ratory, White Sands Missile Range, New Mexico. The White Sands 
Solar Furnace (WSSF) is primarily used for nuclear weapon ther- 
mal effects testing, but is also used for solar energy research. The 
WSSF is capable of providing a maximum solar flux in excess of 80 
cal/cm? sec over an exposure area of approximately 5 cm in diame- 
ter. The solar flux of the WSSF can be modulated to provide ther- 
mal pulse shaping, such as rectangular and nuclear, or operated in a 
steady-state exposure mode. 


24650 (CONF-780447—, pp 117-122) DOE aedvanced 
components test facility. Brown, C.T. (Georgia Inst. of 
Tech., Atlanta). 1978. NTIS, PC A18/MF A0Ol. Order 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The Advanced Components Test Facility is a 400-kW solar 
tower focus steam plant of Italian design converted to a general- 
purpose test facility. The design of the facility is briefly described, 
including the heliostats, central tower, and support equipment in- 
cluding a computerized data acquisition system, scanning flux calor- 
imeter, and central receiver computer model HELIOS. Work on 
the new tower is briefly discussed. (LEW) 


24651 (CONF-780447—, pp 129-134) Preliminary optical 
testing of a secondary concentrator for the Sandia STTF. 
Mulholland, G.P. (New Mexico State Univ., Las Cruces); 
Matthews, L.K. 1978. NTIS, PC A18/MF AOl. Order 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; ae y= CO, USA (11 Apr 1978). 

A preliminary ray-trace study of a nonimaging concentrator 
for the Central Receiver Test Facility is presented. The analysis as- 
sumes axisymmetric concentrators, and results in a system of differ- 
ential equations which, when solved numerically, may be used to 
design the concentrator. (LEW) 


24652 (CONF-780447—, pp 206-221) Performance of a 5 
MW¢t solar steam generator. Oberjohn, W.J.; Southards, 
W.T. (Babcock & Wilcox Co., Alliance, OH). 1978. NTIS, 
PC A18/MF AO1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

A radiant heat test was conducted to verify the functional 
performance of a 5 MWt solar steam generator. The steam gener- 
ator modeled the essential features of a conceptual design proposed 
by the Honeywell team for the DOE 10 MWe Solar Pilot’ Plant. 
The experimental steam generator and its instrumetation are de- 
scribed. Selected test results and analyses are presented which dem- 
onstrate that steam generator performance was predictable, control- 
lable, and responsive. From this, it is concluded that fossil boiler 
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technology can form the basis for a successful solar steam generator 
design. 


24653 (LBL—11990 2.2-2.5) Small particle 
sions for solar thermal Gueed ellison, | Hunt, A.; Hull, P.; Bou- 
chez, J.; Amkraut, C.; Pope, N. Jul 1981. NTIS, PC Al6/ 
MF AOl1. Order Number E82005575. 

In Energy & Environment Division, annual report FY 1980. 

Wark 1s tapaled at Gidha eith on tageensh @ powel ean 
version that matches the characteristics of concentrated sunlight to 
the requirement of heating a gas. The purpose of the work is to 
develop a new type of solar thermal receiver in which the radiant 
solar-to-thermal energy conversion is accomplished by a dispersion 
of ultrafine particles suspended in a gas to absorb radiant energy 
directly from concentrated sunlight. Analytic studires of small-par- 
ticle suspensions to determine how the physical and optical proper- 
ties of the particles affect the operation of direct absorption receiv- 
ers are discussed, and work on the design and analysis of a recipro- 
cating solar engine that uses a small-particle suspension to absorb 
concentrated sunlight directly in the cylinders is described. Also 
discussed are methods of producing carbon particles suitable for 
high-temperature receiver applications and opacity measurements of 
the particle suspensions. (LEW) 


(SERI—0637-16, pp 6-15) US yr seg 
Advanced Components Test Facility. tman, R.F.; 
re gue, H.L. (Georgia Inst. of Tech., Atlan- 
). 1979, NTIS, PC AO09/MF AOl. Order Number 
DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; rr 4} NM, USA (3 May 1979). 

Installation of S Department of Energy's Advanced 
Components Test Facility has been completed. The facility is oper- 
ated by Georgia Tech’s Engineering Experiment Station and is lo- 
cated on the Georgia Tech campus in Atlanta, Georgia. The princi- 
ple feature of the facility is a hexagonal array of 550 mirrors or he- 
liostats that are mechanically driven so that they focus sunlight at a 
point 21.3 meters above the center of the field. A tower for test 
apparatus stands in the center of the field and a computerized data 
acquisition system is housed in the control building adjacent to the 
field. The mirrors are capable of delivering a total flux of 400 kW 
to the focal zone with a peak flux density of approximately 220 W 
cm™*. The facility is designed to serve as a test-bed for solar com- 
ponents that require concentrated solar energy for their operation. 
New systems and components can be tested at the facility on a 
moderate scale. It is particularly well suited for the testing of high 
temperature solar receivers and components, photovoltaic conver- 
sion systems, and total energy systems. This paper describes the fa- 
cility, its intended uses and capabilities. A report on the current 
goals and accomplishments is included. 


24655 (SERI—0637-16, pp 16-21) White Sands Missile 
Range Solar Furnace Test Facility. Hays, R. 1979. NTIS, PC 
A09/MF AO1. Order Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

A description is presented of the 30,000-watt thermal White 
Sands Solar Furnace Test Facility located at the Nuclear Weapon 
Effects Laboratory, White Sands Missile Range, New Mexico. The 
White Sands Solar Furnace (WSSF) is primarily used for nuclear 
weapon thermal effects testing, but is also used for solar energy re- 
search. The WSSF is capable of providing a maximum solar flux in 
excess of 80 cal/cm? sec over an exposure area of approximately 5 
cm in diameter. The solar flux of the WSSF can be modulated to 
provide thermal pulse shaping, such as rectangular and nuclear, or 
operated in a steady-state exposure mode. 


24656 (SERI—0637-16, pp 30-46) Operation of the Cen- 
tral Receiver Test Facility. Holmes, J.T. (Sandia Labs., Al- 
buquerque, NM). 1979. NTIS, PC A09/MF AOl. Order 
Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

The world’s largest intensity solar experimental facility 
became fully operational October 1978. The Central Receiver Test 
Facility is capable of delivering 5 million watts of thermal power to 
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experimental equipment. The primary CRTF testing programs will 
involve prototype components (receivers and heliostats) for central 
receiver solar electric power plants. The CRTF also provides 
unique capabilities for other high solar flux and high temperature 
research and development work. Two hundred twenty-two sun 
tracking heliostats are used to concentrate the sun’s energy to an 
experiment located on the 61 meter tall concrete tower. Testing of 
the first gas cooled receiver was completed in March 1979. The 
first steam cooled receiver and prototype power plant heliostats are 
currently under test at the CRTF. 


24657 ans O0ee 2. pp 61-83) Suening design 
solar energy 


study of conversion of energy 
through ammonia dissociation. Lenz, TG. ‘Coloado State 
Univ., Fort Collins). 1979. NTIS, PC A09/MF AO1. Order 
Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments Ls gy wo Albuquerque, _—, USA AC Ae Pots 

The design of an experimental solar 
ciation reactor exchanger is discussed. Such a composite Ro. 
reactor-heat exchanger would be at the endothermic end of a 
closed cycle process for conversion of solar energy to high-quality 
process heat or electric power. The 10 kW/sub th/ unit designed 
for our anticipated experimental studies is of cylindrical-cavity ge- 
ometry, being about one foot in diameter by one foot long, and 
contains 43, 0.375-inch OD, 0.245-inch ID catalyst-filled tubes. Can- 
didate catalysts are 10 to 12 wt % Ni on AkOs, 2 to 3 wt % Fe on 
AkOs, and 0.5 wt % Ru or Rh on AkOs. The reactor would be 
fabricated from a high-nickel alloy (most likely Inconel 617). Total 
pressure drop (reactor plus heat exchanger) has been calculated to 
be about 4.6 psi for a 4000 cm*/min average flow (650°C, 300 atm), 
with a conversion of 87 mole % of the fed NHs to Nz and Hg. The 
dissociated gas temperature exiting the heat exchanger is predicted 
to be within 10°C of the incoming NHs temperature. 


24658 (SERI—0637-16, pp 134-135) Thermochemical 
NHs reversible 1/2 No + 1-1/2 Ha. 


energy transport using 
re P.O. (Australian National Univ., js 1979. 


NTIS, PC A09/MF AO1. Order Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

Work is briefly reported on thermochemical energy trans- 
port using the dissociation of ammonia. Attention is given to ex- 
periments on the chemistry of the dissociaton, system thermody- 
namics, and such future plans as the construction of a complete 
energy transport loop. The scenario of the study is a remote Aus- 
tralian mining township 15 to 20 years from now with 10 MW/sub 
e/ of solar power. (LEW) 


24659 gy ered pp 150-155) Summary of EPRI/ 
Boeing Solar Receiver T: at CRTF. Zentner, R.C.; Gintz, 
J.R. (Boeing Sundaes @ a Construction Company, Seat- 
tle, WA). 1979. NTIS, PC A09/MF AO1. Order Number 
DE82000720. 

From Solar Thermal Test Facility Users Association 
ments yy Albuquerque, NM, USA (3 May 1979). 

A program of tests on a h solar receiver is sum- 
marized. The goals of the program were to: verify the design of 
gas-in-tube heat exchangers; operate Inconel 617 heat exchangers at 
more than 930°C; verify automatic gas outlet temperature control; 
verify reflective re-distribution of solar input; verify analysis of ra- 
diant thermal and solar heat losses; and obtain operating experience 
with central receiver solar thermal system. The program included a 
series of checkout and system verification tests which are summa- 
rized. (LEW) 


24660 (SERI—0637-16, pp 156-159) One-quarter MW/ 
sub t/ air cycle receiver. Nussdorfer, T. (Sanders Associates, 
Inc., Nashua, NH). 1979. NTIS, PC A09/MF AO1. Order 
Number DE82000720 

From Solar Thermal Test Facility Users Association 
ments workshop; Alb ay ue, NM, USA (3 May 1979). 

The testing of a 1/4 /sub t/ Air Cycle Solar Receiver at 
the Advanced Components Test Facility is reported. The receiver 
was designed to deliver air at 2000°F operating at ambient pres- 
sure. A ceramic matrix provides solar energy collection with very 
low pressure drops, and a ceramic support system minimizes ther- 
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mal stresses. The tracking error of the solar facility is discussed and 
test objectives are enumerated. (LEW) 


24661 Effect of receiver optical properties on solar ther- 
mal electric Call, P.J.; Jorgensen, G.J.; Pitts, J.R. 
(Sol Energy Res Inst, Golden, Colo, USA). Journal of Solar 
Energy Engineering; 103: No. 3, 207-212(Aug 1981). 

The importance of reducing the thermal emittance of the re- 
ceiver surface on the cost effective operation of intermediate and 
high temperature (/greater than equivalent to/400/degree/C) solar 
thermal electric power plants is discussed. Computer codes for 
seven systems (point and line focus) are used to independently de- 
termine optimum operating conditions for selective (low emittance) 
and nonselective receiver surfaces. 18 refs. 


24662 Effects of regional insolation differences upon ad- 
vanced solar thermal electric power plant and 
energy costs. Latta, A.F.; Bowyer, J.M.; Fujita, T. (JPL, 
Pasadena, Yes USA). Journal of Solar Energy Engineering; 
103: No. 3, 213-220Aug 1981). 

The performance and cost of four 10-MWe advanced solar 
thermal electric power plants situated in various regions of the con- 
tinental U.s. are presented. A discussion of the regional insolation 
data base, a description of the solar systems’ performances and 
costs, and a presentation of a range for the forecast cost of conven- 
tional electricity by region and nationally over the next several dec- 
ades are included. 12 refs. 


24663 Heliostat characterization at the Central Receiver 

Test Facility. D.L.; Arvizu, D.E. (Sandia Lab, Albu- 

rs ue, NM). Journal of Solar Energy Engineering; 103: No. 
82-88(May 1981). 

The Central Receiver Test Facility (CRTF) operated for the 
Department of Energy by Sandia Laboratories in Albuquerque, 
N.M. was constructed for the purpose of evaluating solar central 
receiver design concepts. Valuable information has been gained at 
the CRTF that will help in the future design and specification of 
heliostats. This paper summarizes the work that led to the current 
state of heliostat evaluation capability. 9 refs. 


24664 Thermal stress oscillations induced by dynamic in- 
stabilities in radiation-heated boiler tubes. Wolf, S.; Lo, D.; 
Liebenberg, J. (GE, Sunnyvale, Calif, USA). AIChE 
(American Institute of Chemical Engineers) Symposium Series; 
77: 312-321(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 p Ane, —_. 

Experimental thermal performance data obtained from a cir- 
cumferentially nonuniform radiation-heated boiler tube, to simulate 
solar heating, show that when the tube is subjected to hydro-dy- 
namic instability the oscillating flow causes the critical heat flux 
(CHF) point to oscillate. This phenomenon, in turn, causes tem- 
perature and stress oscillations in the tube wall. Appropriate models 
and finite element computer methods are described to evaluate the 
thermal stress behavior. The temperature oscillations are simulated 
with a two-dimensional thermal model with nonuniform circumfer- 
ential heating. A generalized piane strain elastic model is used for 
the stress analysis, the results of which can be used for predicting 
fatigue life. 13 refs. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


24665 Radial source-sink flow in stratified ocean. Jirka, 
G.H.; Johnson, R.P.; Sargent, F.E. (Cornell Univ, Ithaca, 
NY, USA). Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers; 107: No. 12, 1631-1650(Dec 1981). 
Proposed ocean thermal energy conversion (OTEC) plants 
represent large sources of momentum discharging into the stratifies 
ocean. The mixing characteristics induced by such sources 

in combination with simultaneous sink flows into the plant intake 
are considered under the assumption of a discretely stratified ocean 
with radial symmetry about the OTEC plant. The problem is for- 
mulated with radial jet integral equations which account for the 
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loss of jet momentum and for the pressure gradient, both arising 
from the sink flow action, and for buoyant damping of vertical en- 
trainment. For extreme shallow upper layer conditions or for large 
momentum sources, the source-sink flow is predicted to break 
down into a recirculating eddy giving rise to undesirable tempera- 
ture reductions of the OTEC plant intake. The model predictions 
are verified in laboratory experiments which have a somewhat dif- 
ferent geometry but a similar dynamic interaction. Design consider- 
ations and estimates of maximum OTEC plant sizes are given. 


24666 Mini-OTEC operational results. Owens, W.L.; 
Trimble, L.C. (Lockheed Ocean Syst, Sunnyvale, Calif, 
USA). Journal of Solar Energy Engineering; 103: No. 3, 233- 
240(Aug 1981). 

The first at-sea ocean thermal energy conversion (OTEC) 
power was produced by Mini-OTEC on Aug. 2, 1979. The power- 
plant was mounted on a barge located approximately 2.2 km off 
Keahole Point on the Kona Coast of Hawaii, Ammonia was em- 
ployed as the working fluid in a closed-cycle (Rankine) powerplant, 
which produced approximately 50 kW of gross electrical power at 
an average seawater temperature difference of 21/degree/C. The 
Mini-OTEC program demonstrated the technical feasibility of 
closed-cycle OTEC power, while obtaining valuable design, fabri- 
cation, deployment, and operating experience. 7 refs. 


24667 OTEC pilot plant heat engine. Richards, D.; 
Perini, L.L. (Johns Hopkins Univ, Laurel, Md, USA). Jour- 
pd ¥ Energy Resources Technology; 103: No. 2, 172-179(Jun 

This paper summarizes the heat-engine system design for an 
ocean thermal energy conversion (OTEC) plant and its integration 
in the platform, and describes system components and their per- 
formance and construction requirements together with the comput- 
ed overall cycle performance and operation. Ancillary equipment 
and platform arrangement and support requirements are discussed 
as to their effect on the platform design. 9 refs. 


24668 In situ biofouling of Ocean Thermal Energy Con- 
version (OTEC) evaporator tubes. Sasscer, D.S.; Morgan, T.; 
aan T.R.; Grannemann, G.N. (Univ of Puerto Rico, 

eZ). Journal of Solar Energy Engineering; 103: No. 2, 
rT st S5(May 1981). 

The Puerto Rico Center for Energy and Environmental Re- 
search designed, constructed and operated a facility for measuring 
in situ biofouling of simulated Ocean Thermal Energy Conversion 
(OTEC) evaporator tubes of various materials. The system consist- 
ed of two 5052 aluminum alloy and two titanium experimental 
modules mounted on a Landing Craft, Utility moored in 1100 m of 
water at a potential OTEC site two miles south of Punta Tuna, 
Puerto Rico. 11 refs. 


24669 Capital-cost-system optimization of OTEC power 
modules. Horazak, D.A.; Rabes,” T.J. (Westinghouse Electric 
Corp., Lester, PA). Journal of Energy Resources Technology; 
101: No. 1, 74-79(Mar 1979). 

From Energy technology conference and exhibition; Hous- 
ton, TX (5 Nov 1978). 

Although the concepts of economic trade-off studies and op- 
timization are well known, they are rarely used in large-scale 
design studies. The purpose of this paper is to demonstrate the feas- 
ibility of a computer system optimization program for an entire 
power plant, the Ocean Thermal Energy Conversion (OTEC) 
power module. The design and cost algorithms are discussed in 
general terms with emphasis on how these pieces can be developed 
and simultaneously integrated into the system program. A compre- 
hensive optimization routine is presented for this complex system. 
A procedure is presented by which the optimum system parameters 
can be checked to guarantee that they are the true rather than local 
optimum values. Finally, the impact of enhanced heat transfer sur- 
faces is discussed, in terms of both cost and performance. 10 refer- 
ences, 5 figures, 4 tables. 
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REFER ALSO TO CITATION(S) 24631, 24646, 24657, 24732, 25079, 25079, 
25129, 25136, 25136, 25137, 25137, 25409 


24670 (CONF-780447—, pp 106-110) About the uses of 
highly concentrated solar energy. Rodot, M. (Centre Nation- 
al de la Recherche Scientific, Paris, enn 2 1978. NTIS, 
PC A18/MF AO1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The use of highly concentrated solar radiation for high tem- 
perature chemical applications and for generating electricity is dis- 
cussed, including pioneering chemical work by Trombe and by 
Perrot and Francia. Three cases illustrate how solar energy might 
substitute for fossil fuels: cement baking, fuels from biomass, and 
hydrogen production. (LEW) 


24671 (CONF-780447—, pp 284) Production of useful 
chemical materials using solar energy devices. Margrave, J. 
(Rice Univ., Houston, ae 1978. NTIS, PC ‘\18/MF AOI. 
Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 


24672 (CONF-810865—Summ.) IEA solar heating and 
cooling programme summary. (TPI, Inc., Beltsville) MD 
(USA)). Dec 1981. 63p. TPI . TP, Inc., Sunnyside Ave., Belts- 
ville, MD. Order Num! DE82901908. 

From Solar world forum; Brighton, UK (23 Aug 1981). 

Among the cooperative R and D projects established by In- 
ternational Energy Agency (IEA), is the Solar Heating and Cool- 
ing Program. Eighteen IEA member countries participate in this 
program, comprising seven projects. An overview of the entire pro- 
gram is presented as well as a summary of each task and its accom- 
plishments. 


24673 (CONF-8011131—, BP 228-231) Active solar com- 
mercialization. Butt, S. (Olin Brass Corp., East Alton, IL). 
1980. NTIS, PC Al2/MF A0l. Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA 4 Nov 1980). 

The commercialization of solar energy is discussed, with em- 
phasis on the commercialization of solar water heaters. Tax credits, 
public education, and consumer protection are essential elements of 
a successful commercialization program. A final necessary element 
in a successful commercialization program is participation by the 
utility industry. These elements are discussed. (MCW) 


24674 (CONF-8011131—, » =o Passive solar ap- 


plication: state of the art in Midwest. Pogany, D.Z. 
(Mid-American Solar Energy Complex, Minneapolis, MN). 
1980. NTIS, PC Al2/MF AOl. Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The activities of the Mid-American Solar Energy Complex 

(MASEC) are briefly reviewed. Its aim is to accelerate the use of 
solar enegy technologies throughout the twelve states in the Mid- 
west. Past use of passive solar design is noted. The three generic 
categories of a passive solar system briefly mentioned are: direct 
gain systems, indirect gain systems, and isolated gain systems. The 
Solar 80 Program is described. Single family passive solar retrofit, 
passive solar multifamily housing, solar business and industry sup- 
port, solar cities, and agricultural applications in the region are 
mentioned. (MCW) 
24675 (LBL—11990, oP Foon 2.6-2.11) Passive solar analysis 
and Kammerud. ; Andersson, B. Jul 
1981. NTIS, PC MIGMF "AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 


The pm eee of thermal models for incorporation into 
the Building Loads Analysis and System Thermodynamics 
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(BLAST) program, and validation studies extended to a full-scale 
high thermal mass test building are reported. Two types of BLAST 
applications have been performed. In the first type, energy analyses 
of prototype direct solar gain systems have been performed in 
order to examine the sensitivites of the building heating and cooling 
loads to variations in design parameters and auxiliary system con- 
trol strategies. The second application consists of applying the pro- 
gram to commercial buildings during the design process. Develop- 
ment and validation of a computerized numerical technique for 
studying natural and forced convection in room geometries is re- 
ported. The design and analysis of a passive solar hot water heating 
system is reported. (LEW) 


24676 So pp 2.20-2.26) Experimental and 
theoretical evaluation of control strategies for active solar 
energy systems. Warren, M.; Schiller, S.; W M.; 

Sadler, G.; Vilmer, C.; Weaver, C. Jul 1981. 
Al16/MF AOl. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

An experimental test facility was constructed to test the 
system efficiency and cost effectiveness of alternative control strate- 
gies for collecting solar energy and delivering it to the building 
load. The design of the test facility is described, along with a build- 
ing chosen for simulation and weather data assumed for the simula- 
tion, and results. Results from the test facility are compared with 
those for a computer simulation. Theoretical studies are described 
of collector loop dynamics and building load dynamics. A prelimi- 
nary investigation of the reliability and maintainability of controls 
for active solar energy systems is discussed. (LEW) 


24677 (LBL—11990, pp 2.27-2.30) Active solar cooling. 
Dao, K.; Wahlig, M.; Heitz, A.; Glas, R.; Mitina, S.; Mo- 
lishever, E.; Boyce, B.; Rasson, J.; Salter, F. Jul 1981. 
NTIS, PC AI6/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Research and development activity and technical support for 
the active cooling program are discussed. The research and devel- 
opment activity includes the development of improved absorption- 
cycle systems for active solar cooling and heating applications. A 
major effort has been the testing of the single-effect absorption 
chiller, and most of this effort has been expended on the solution 
circulation pump. Effort is also reported on the development of ad- 
vanced cycle absorption chillers. This effort includes computer 
modeling and investigation of a method for selecting fluid pairs. 
Technical support activities are summarized. (LEW) 
24678 (LBL—11990, 2.31-2.35) Passive cooling. 
Martin, M.; gone, SX .; Sakkal, F.; Wahlig, M.; 
Fromberg, re M.; ” Sobolewsky, R. Jul 1981. 
NTIS, t AIQ/MF AOI. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Work is discussed which emphasizes the assessment of the 
resource for comfort conditioning based on infrared radiative cool- 
ing. The work includes measurement of atmospheric infrared emis- 
sion characteristics in order to identify geographical regions in 
which selective and nonselective radiators may be effective. A 
major effort to construct four spectral infrared sky radiometers and 
the siting of these at various locations in the southern US is report- 
ed. Measurements are compared with a computer model. A correla- 
tion to predict the total sky radiance for clear skies was developed. 
Systematic performance measurements of radiative cooling systems 
using a new test facility are reported. (LEW) 


24679 (LBL—11990, pp 2.35-2.36) LBL solar demonstra- 
tion project. Webster, T. Jul 1981. NTIS, PC A16/MF AO1. 
Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

A solar heating demonstration system was designed to oper- 
ate in conjunction with a new building exhaust air-return system. A 
period of unloaded operation resulted in high operating tempera- 
tures and offered an opportunity for a system shakedown. Problems 
identified and corrected during 1981 are listed and some data repre- 
sentative of the year’s operation are presented. (LEW) 
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24680 (LBL—11990, pp 2.36-2.37) Support for commer- 
cial solar demonstration program. Salter, F.; Peters, S.; Web- 
ster, T. Jul 1981. NTIS, PC Al6/MF ‘Oi. Order Number 
DE82005575. 


In Energy & Environment Division, annual report FY 1980. 


24681 (NBS-Special 2 ge , no IE 167-172) . art 
recommended requiremen 


of 
ing, cooling and hot water syotoms, Trant, BS (Council of 
American Buildi n, DC). May 1981. 
GPO, $6.00. Order Number DEs2500 47. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Development of the recommended requirements for code of- 
ficials on solar heating, cooling, and hot water systems is discussed. 
All the major code categories - building, electrical and mechanical/ 
plumbing are addressed. These requirements serve as a guide for 
building code officials to judge the health and safety aspects of 
solar systems and their proper installations. Where requirements 
exist in a major model code they are referenced with commentaries 
provided for technical backup or where further explanation is 
needed. 


24682 (NBS-Special Pub—608, pp 183-194) Residential 
conservation service solar model audit. Key, W.P.; 
Potter, T. (Solar Energy othe Inst., Golden, CO). May 
1981. GPO, $6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

The Residential Conservation Service (RCS) has been devel- 
oped to reduce non-renewable energy use through increased appli- 
cation of conservation methods and the use of solar and wind 
energy systems to displace conventional energy sources. The pro- 
gram includes development of a model audit to assist the States in 
preparation of the State plans for implementation of RCS. The 
solar model audit development and the potential impact for home- 
owners, utilities, and solar suppliers/contractors are discussed. An 
overview of the solar model audit reviews the regulation require- 
ments pertinent to solar with emphasis on standards, warranties, 
and installation considerations. A discussion is presented on the 
program impact on utilities, especially with regard to identifying 
sufficient numbers of qualified auditors and the training of these 
auditors. The active and passive solar and wind energy portions of 
the audit are described including data bases used, assumptions for 
respective solar or wind system measures, and examples of the audit 
use on a field trial home. 


Pub—608, pp 195-200) Building 
codes vs. the of passive solar heat storage. Heine- 
meyer, R.R. (Crowther/Solar Group, Denver, CO). May 
1981. GPO, $6.00. Order Number D 82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

The difficulties in complying with the major national build- 
ing codes when designing thermal mass storage elements into a 
low-mass (wood frame), direct-gain passive solar building are ex- 
plored. Experience with one of the first pre-manufactured passive 
solar buildings in the United States (the Boise Cascade solar proto- 
type house recently erected near Denver) is presented. Different 
strategies for the design of thermal mass elements and their accept- 
ability to code administering authorities are discussed. 


24683 (NBS-S 


24684 (SERI—0637-16, Pe. 22-25) Laboratory scale facil- 
ities at Odeillo. Coutures, (Laboratorie des Ultra-Re- 
fractaires, Paris, France). 1979. NTIS. PC A09/MF AOl1. 
Order Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

The ten laboratory scale solar furnaces at Odeillo, eight with 
vertical axes and two with horizontal axes, are briefly described 
and their use in high-temperature physical chemistry, solar engin- 
eerng, and thermochemical solar energy storage is discussed. 
(LEW) 
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solar furnace at CNRS. set C. (Centre National de la 
Recherche Scientifique, Font-Romeu, France). 1979. NTIS, 
PC A09/MF AO01. Order Number DE82000720. 
From Solar Thermal Test Facility Users Association 

— Alb ue, NM, USA (3 May 1979 

is sumanacioed whose retive | is -¢ investigate 
aktandndt aed: uaadied a ee 
cused solar radiation at high temperatures for thermal storage, heat- 
ing solids and gases, and ore processing, and in energetics and 
chemical processes. The program is mainly devoted to single reflec- 
tion point-focusing devices. Two first applications are discussed. 
The first is a receiver with storage and heating of gas. It is called a 
sand receiver because of its fluidized bed configuration consisting 
of a granular solid material. The second application is the ore proc- 
essing reactor which uses part of the equipment plus a filter and a 
humid cyclone to collect the reaction product and the gas from re- 
action. (LEW) 


24686 ae pp 47-51) Treatment of — 
denite ore using a 2-kW solar furnace: 1978 experiments at 
Odeillo. Skaggs, S.R.; Coutures, J.P. 1979. NTIS, PC A09/ 
MF AO1. Order Number DE82000720. 

From Solar Thermal Test Facility Users Association experi- 
ments ber noe. X Alb ue, NM, USA (3 May 1979 

The details of pac sol on pre tan MoOs ats molyb- 
denite ore using a 2-kW solar furnace are presented, including 
design, installation, instrumentation, and control. The experimental 
apparatus is described. Primary emphasis is on experiments con- 
ducted at the Odeillo facility, but experiments planned for White 
Sands are described. (LEW) 


24687 (TAC-STHC—81-004) Solar thermal heating and 
cooling. Quarterly update, October-December 1981. (New 
Mexico Univ., Albuquerque (USA). hee econpy | Applica- 
tion Center). Jan 1982. 128p. Technology Application 
Center, Univ. of New Mexico, Albuquerque, 87131. 
Order Number DE82901227. 

This annotated bibliography covers the following subjects: 
demonstrations; system overviews; computer calculations, designs, 
models, simulations; thermal storage, architectural considerations; 
passive solar energy; air conditioning and cooling; service and do- 
mestic hot water; control systems; insolation, instruments, monitor- 
ing systems; swimming pools; and greenhouses. (MHR) 


24688 Interrelation between recurrent and capital costs in 
a solar thermal process heat system. Lukens, L.L.; Schim- 
mel, W.P. Jr. (Sandia Lab, Albuquerque, NM, USA). Jour- 
= 4 Solar Energy Engineering; 103: No. 3, 241-243(Aug 

A particular O and M operation, regular collector cleaning, 
is considered in order to determine its effect upon annualized life 
cycle energy cost. A first-order model of mirror reflectance degra- 
dation as a function of time is constructed from experimental data 
taken at Albuquerque, N.M. 5 refs. 


24689 Simulation of thermal performance of solar collec- 
tor arrays. Fanney, A.H.; Thomas, W.C. (NBS, Washington, 
DC, USA). Journal of Solar Energy Engineering; 103: No. 3, 
258-267(Aug 1981). 

An experimental method is described for simulating the 
useful energy supplied by collector arrays during tests of solar 
water heating systems. The method uses an electric heat source to 
simulate the absorbed solar energy in series with nonirradiated col- 
lectors to simulate the concurrent heat losses. The results of experi- 
ments to verify the performance of a nonirradiated array with a 
downstream electric heat source are presented. 13 refs. 


24690 Solar production of process steam, Sundaram, S.; 
Eldridge, B.G. (Jacobs Eng Div, Pasadena, Calif). Chemical 
Engineering Progress; 77: No. 7, 50-54(Jul 1981). 

This paper presents results of a demonstration project spon- 
sored by DOE, which was undertaken to study the feasibility of 
solar-thermal system for application in chemical operations. This 
solar system consists of 950 m/sup 2/ of Del, single-axis, tracking, 
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trating collectors. It was designed to 
the 420-530 K steam utilized in a drying 


thermal energy for unit operations, Ma 
Res Inst, Golden, —_ Chemical Engl. 
: No. 7, 60-64(Jul 1981 


sume about 28% of industrial process heat, offer the most favorable 
market for this near-term application of solar technology. The use 
of high-temperature water (HTW) system for heat transfer is dis- 
cussed in some detail. 11 refs. 


24692 Design procedure and application of solar-assisted 
series heat pump systems. Svard, C.D.; Mitchell, J.W.; Beck- 
man, W.A. "Univ of Wis, Madison). Journal of Solar "Energy 
Engineering; 103: No. 2, 135-143(May 1981). 

A general design procedure is presented for solar-assisted 
series heat pump systems used for space and process water heating. 
The procedure accounts for the variable efficiency and rate of 
energy delivery by the heat pump. The fraction of the required 
energy supplied by solar and the fractions supplied by work and 
auxiliary are determined. The performance results from this design 
procedure are compared against detailed computer simulations on a 
monthly and seasonal basis. 14 refs. 


work. Kendall, P.W.; Holte, H.O. ncring Labs., Silver 

Spring, MD). p PP 1-14 of Solar - 1981. NY. 
hy, - La DS. <_ York, NY. 

eee Mechanical And (1981). 

From 3. oh systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The most recent composite performance results for selected 
active solar space heating commercial sites in the National Solar 
Data Network are presented. Results presented have been devel- 
oped on the basis of analysis of instrumented sites monitored 
through the 1979 to 1980 heating season. Sites analyzed in depth 
include four representative major types of active solar heating sys- 
tems. A great quantity of individual measurements have been col- 
lected and reduced, providing a large reservoir of data for oper- 
ational and comparative analysis. Parameters and performance indi- 
ces presented include overall system delivered loads, solar fraction 
of load, solar savings ratio, coefficient of performance, energy col- 
lected and stored, and various subsystem efficiencies. The compari- 
son of these factors has allowed evaluation of the relative perform- 
ance of various system designs. A matrix of performance indices is 
presented for comparison of the representative solar heating instal- 
lations. 


Experiences in solar cooling systems. Ward, D.S.; 
Oberoi, H.S. (ENTEC Products Corp., Fort Collins, CO). 
pp, is 15-27 of Solar engineering - 1981. Reid, R.L.; av 

; Ward, D.S. (eds.). New York, NY; American Society 
of Mechanical Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

Six of the nine solar cooling systems discussed had negative 
energy savings. In several cases the solar cooling system used sub- 
stantially more energy than a conventional system could have been 
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expected to use. Two systems, however, had significant energy sav- 
ings. These systems (1 residential and 1 commercial) obtained 
system thermal efficiencies of 12.0 to 12.4%. Their system overall 
efficiences averaged 11.2 and 5.2% respectively. The residential- 
sized system achieved an annual energy savings of about 16.8 GJ/ 
year, or approximately .34 GJ/year.m? of collector. The commer- 
cial system had equivalent values of 137 GJ/year, or about .22 GJ/ 
year.m? of collector. It should be noted that these efficiencies are 
much lower than those of well-designed and properly controlled 
cooling systems in commercial sizes. However, with realistic system 
modifications and subsequent improvements in performance these 
solar cooling systems can be expected to achieve savings in non- 
renewable energy sources of approximately 1.2 GJ/year.m? of col- 
lector. These savings can be compared to those associated with 
solar space and domestic hot water heating sysems of 2.2 and 2.5 
GJ/year.m? of collector, respectively. 


24695 Continuing performance of the USAF Academy 
retrofit solar house. Cornelius, K.A.; Benson, J.D. (Air 
Force Academy, CO). pp 28-35 of Solar engineering - 1981. 
Reid, R.L.; Murphy, L OM: Ward, D.S. (eds.). New York, 
NY; American Society of Mechanical Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Ry 1981). 

The performance is presented of the retrofit solar space heat- 
ing system which was installed on a typical military family housing 
unit of mid-fifties construction at e US Air Force Academy. The 
home and the solar system were completely instrumented; system 
control and data storage were accomplished with an on-site micro- 
processor. The results presented cover the period from December 
1975 to April 1979 and illustrate the effects on performance of 
varying the following parameters: (1) energy conservation improve- 
ments to the home subsequent to installation of the solar system, (2) 
collector inclination angles, (3) collector working fluid flow rates, 
(4) collector flow rate control strategy, (5) storage mass and usable 
control temperatures, and (6) heat exchanger area between collec- 
tor loop and storage. A side-by-side performance comparison of 
evacuated tube collectors to flat-plate collectors and an overall 
system performance comparison to f-Chart predictions are also in- 
cluded. 


of the solar steam 
Texas. 


24696 Operation and performance 

system at the Johnson & Johnson plant in 
Brink, D.F.; Matteo, M.A.; Youngblood, S.B. (Acurex 
Corp., Mountain View, CA). pp 36-42 of Solar engineering 


- 1981. Reid, R.L.; Murphy, L.M.; Ward, D.S. > oa New 
tiset. NY; American Society of Mechani ical Engineers 
From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Sas >. 
system that produces 174°C (345°F) steam is in op- 
eration at the Johnson & Johnson manufacturing plant in Sherman, 
Texas. The system uses parabolic trough collectors to heat pressur- 
ized water which then flashes to steam in a flash boiler; this steam 
is fed into the plant steam main for use in several manufacturing 
processes. The facility's performance has been monitored continu- 
ously since it began operation in January 1980. The collector field 
typically has delivered energy to the flash boiler at an average 
daily efficiency of 25 to 35%, with an hourly average efficiency 
ranging from 38 to 42% at peak insolation periods. The daily and 
hourly values for energy collected and steam generated on a clear 
day in September are presented, as well as a monthly summary for 
the first 11 months of operation. 


24697 Performance of solar energy hot water systems. 
Cramer, M.A.; Evans, K.D.; ine MD) J.M.; Weinstein, 
R.A. (Vitro Labs., Silver Spring, MD p 43- 52 of Solar 
engineering - 1981. Reid, R Paes Ward, D.S. 
(eds.). New York, NY; " famaaieads Gato of Mechanical 
Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA ke ks 1981). 

ts are highlighted of a comparative report of solar 
energy a water systems installed in sites monitored by the Na- 
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tional Solar Data Network. Two single family and 2 multi-family 
residences were selected. These four systems represented different 
types of hot water systems: passive hot water, active hot water 
with space heating, hot water with recirculation, and hot water 
thermosiphon. A comparative analysis is presented by a series of 
charts and figures, as well as a narrative explanation. The data is 
provided in a number of forms including average monthly perform- 
ance values for each hot water system, average monthly values for 
the summer and winter seasons, and estimated operational dollar 
savings. The conclusions are directed at both solar and convention- 
al design features that cause good or bad performance. 


Doak, L.; 
Gervasio, C. (Vitro Labs., Silver ie 2 MD). Pha ware, of 
Solar engineering - 1981. Reid, R.L.; Murphy, L 

D.S. (eds.). New York, NY; American Society of Mechani- 
cal Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

Performance of ten solar sites in the National Solar Data 
Network (MSDN) are plotted over periods of two to three years. 
Performance trends for collector array, and the energy collection 
and storage subsystems are presented. Comparisons are made be- 
tween performance trends for air and liquid collectors, and between 
active and passive systems. Observations on causes for trends over 
several years of operation are made. 


24699 Performance of a solar augmented heat pump. Be- 
dinger, A.F.G.; Reid, R.L.; Tomlinson, J.J.; Chaffin, D.J. 
(Univ. of Tennessee, Knoxville). pp 58-67 of Solar engineer- 
ing - 1981. Reid, R.L.; Murphy, L.M.; Ward, D.S. (eds.). 
asi NY; American Society of Mechanical Engineers 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

Performance of a residential size solar augmented heat pump 
is reported. The facility located in Knoxville, Tennessee, has a 
measured heat load coefficient of 339.5 watt/°C. The solar aug- 
mented heat pump system consists of 7.4 m* of one inch diameter 
crushed limestone. The heat pump is a nominal 8.8 kW (2 1/2 ton) 
high efficiency unit. One unique feature of the system is that it in- 
cludes electric resistance heaters to give the option of adding ther- 
mal energy to the pebble bed storage during utility off-peak peri- 
ods, thus offering considerable load management capability. A 15 
kw electric resistance duct heater is used to add thermal energy to 
the pebble bin as required during off-peak periods. Hourly thermal 
performance and on-site weather data was taken for the period No- 
vember 1, 1979, to April 13, 1980. Thermal performance data con- 
sists of heat flow summations for all modes of the system, pebble 
bed temperatures and space temperature. Weather data consists of 
dry bulb temperature, dew point temperature, total global insolation 
(in the plane of the collector) and wind speed and direction. An 
error analysis was performed and the least accurate of the meas- 
urements was determined to be the heat flow at 5%. Of a possible 
3900 hours, 3751 hours of data were taken. Solar system thermal 
performance factor was measured to be 8.77. Heat pump thermal 
performance factor of 1.64 was measured. Total system seasonal 
performance factor was measured to be 1.66. Using a modified ver- 
sion of TRNSYS, the thermal performance of this system was simu- 
lated. Several of the component models were found to give insuffi- 
cient simulation accuracy when supplied with original design data 
and therefore required some modification and correlation with ex- 
perimental data. When simulation results were compared with data 
collected on-site, the simulation predicted heat flow and power 
consumption generally were within experimental accuracy. 


and improvement of liquid systems 
heating and cooling - CSU Solar House I. 
Loef, G.O.G.; Duff, W.S.; Hancock, C.E. (Colorado State 
Univ., Fort Collins). ep 68-80 of Solar engineering - 1981. 
Reid, R.L.; Murphy, L.M.; Ward, D.S. (eds.). New York, 
NY; ‘American Society of Mechanical Engineers (1981). 
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From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

A program for development and improvement of systems for 
solar heating and cooling of buildings has been in progress for six 
years. The heating and cooling systems developed and evaluated 
are described briefly and the principal quantiative results of the 
program are graphed and tabulated. The relative performance of 
four solar heating systems and of temperature stratification in the 
heat storage unit are summarized. Measured and predicted perform- 
ance are compared. (LEW) 


24701 Commercial solar water heating systems operation- 
al test. Guinn, G.R.; Novell, B.J.; Hummer, L. eL. (Univ. of Al- 
abama, Huntsville). Pe 81-91 of Solar engineering - 1981. 
Reid, R.L.; Murphy, L.M.; Ward, D.S. (eds.). New York, 
NY; ‘American Society of Mechanical Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

A demonstration of six commercially available solar water 
heaters has been erected by the Alabama Solar Energy Center for 
the purpose of developing public awareness of commercial technol- 
Ogy and acquiring factual performance and operational data. The 
six systems are installed side-by-side on a typical roof structure and 
provide two examples each of silicone oil, antifreeze and drain-back 
freeze protection. Each system is instrumented with Btu and KWH 
meters to assess performance under an imposed load profile. This 
paper describes the systems under evaluation, the instrumentation 
operation results acquired over a 19 month interval and perform- 
ance over a 4 month interval. 


24702 Evaluation of five solar domestic water heating 
systems. Swanson, S.R.; Boehm, R.F. (Univ. of Utah, Salt 
Lake City). pp 92-98 of Solar engineering - 1981. Reid, 
: hy, L.M.; Ward, D.S. ew York, NY; 
American iety of Mechanical Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

Five solar domestic water heaters were tested over a period 
of two years. Four of the systems are similar and utilize an experi- 
mental dual preheat tank arrangement with external heat exchanger. 
The fifth system uses a single tank with in-tank heat exchanger. 
Measurements were made of useful energy delivered to storage, hot 
water used, and electrical energy used for pumps and auxiliary 
heating. The results indicated that overall performance was lower 
than had been expected. Short term diagnostic tests were run, and a 
number of factors were determined to have a negative effect on 
system performance. These were low collector tilt angle, high 
pumping energy, mismatch of flows in heat exchanger, high ther- 
mal mass external to the storage tank, and a possible decrease in 
collector performance. 


24703 Solar domestic water heating performance test pro- 

gram. Interim report. Auris, R.H. pp 99-103 of Solar engi- 
eae - 1981. Reid, R.L.; M aie L.M.; Ward, D.S. 
(eds.). New York, NY; American Society of Mechanical 
Engineers (1981). 

From 3. annual systems simulation, economic analysis/solar 
heating and cooling operational results conference; Reno, NV, 
USA (27 Apr 1981). 

The Philadelphia Electric Company has conducted a test 
program since early 1978 to evaluate commercially available solar 
domestic water heating systems in actual installations, assess the 
readiness and expertise of suppliers and installers, and determine the 
interaction between solar energy and utility power. Six different 
solar water heating systems were retrofitted to employees’ homes in 
the Philadelphia area. In addition, existing solar systems in seven 
customers’ homes were monitored. These 13 systems were instru- 
mented to document the solar energy usage, purchased power, 
water usage, and water inlet, preheat and delivery temperature. 
One year of measurements have been collected and analyzed. Oper- 
ation of water and anti-freeze systems during periods of below 
freezing temperatures were compared. Maintenance and repair re- 
cords permit an estimate of service costs to be made. 


24704 Utilization of solar buildings for drying grain. 
Shove, G.C. (Univ. of Illinois, Urbana). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 35-39(1981). ee 1)). 
Philadelphia, PA, USA (26 May 1981). 

Solar energy collectors have been incorporated into the 
roofs and walls of agricultural buildings to provide heated air for a 
variety of uses, i.e., crop drying, livestock shelter and shop heating, 
and perhaps supply some heat to the farm home. Conventional 
building materials, including plywood, sheet metal, and fibergl&ss, 
are used in constructing the collectors with little, if any, modifica- 
tion in building design. Although vertical walls and roof slopes do 
not present surfaces at optimum angles to the sun’s rays during the 
fall grain drying and winter heating seasons, these surfaces inter- 
cept about 80% of the available solar energy. Another characteris- 
tic in their favor, particularly for the drying of grain, is that the 
relatively high air volume used keeps temperature differentials at a 
minimum which tends to increase collector performance efficiency. 
Furthermore, by incorporating collectors into building surfaces ini- 
tial investments are minimized. 


24705 Commercial-scale solar food dryer. Gregoire, R.G. 
(Center for the Environment and Man, Inc., Hartford, CT); 
Slajda, R.; Winne, M. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 45-47(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

Under a grant from the National Center for Appropriate 
Technology, the Hartford Food System developed a plan to in- 
volve local farmers in preparing dried produce for the local market. 
A farmer, representing the Connecticut Farmers’ Association for 
Retail Marketing was selected to demonstrate the feasibility of 
drying produce as a commercial enterprise. Marketing will take 
place at local farmers’ markets and food co-ops, sponsored by the 
Hartford Food System. The Center for the Environment and Man's 
design of this commercial-scale solar food dryer is discussed. It is 
predicted that the unit will be capable of drying up to 28,600 
pounds of produce during the five months from July to November. 
The diminishing solar energy supply later in the season and the ex- 
tremely high humidity levels in the summer months create special 
problems which require high temperatures and large volume air 
flows to provide optimum drying conditions. To date, the dryer has 
been built and tests run at a temperature of 110°F and as high as 
125°F with reduced air flow. Improvements to the existing dryer 
will be made. Temperatures of 140°F are expected from the solar 
food dryer when operating under the design specifications. 


24706 Wind and radiant solar energy for drying fruits 
and vegetables. Wagner, C.J. Jr.; Coleman, R.L.; Berry, 
R.E. (US Citrus and Subtropical Products Lab., Winter 
Haven, FL). Proceedings of the Annual Meeting - American 


Section of the International Solar Energy Society; 4.1: 48- 
50(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, USA 
(26 May 1981). 

The combination of wind with radiant solar energy for 
drying fruits and vegetables can help promote conservation of food 
and nonrenewable energy resources. Low-cost, small-scale solar 
dryers have been developed with the potential for developing 
larger dryers. These dryers depend on natural air convection to 
remove moisture. Designing the dryers to incorporate natural wind 
currents, providing forced air circulation, could increase drying 
rates. Preliminary studies to provide information for such designs 
included: (1) comparing drying tests with and without forced air 
circulation, (2) monitoring wind speeds on-site, and (3) testing wind 
collecting devices. Average wind speeds during solar periods were 
higher than air velocities from unassisted air convection in these 
small food dryers. Drying rates were increased by 6 to 11% when 
the natural convection dryer was provided with a small electric 
fan. Either of two wind collecting devices also could increase 


drying rates. 





14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


24707 Solar assisted heat pump for a swine nursery barn. 
Havard, P.L. (Nova Scotia Agricultural Coll., Truro). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society; 4.1: 51-55(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The raising of hogs in Canada and Northern United States 
may require heating year round in the nursery area of the oper- 
ation. The use of a solar assisted heat pump system can lead to sub- 
stantial energy savings. The heat system and the computer simula- 
tion, output for a demonstration project built in this area are sum- 
marized. 


24708 Energy as catalyst for a new architecture. Levine, 
R.S. (Univ. of Kentucky, Lexington). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 63-66(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

There are many signs that the most important new architec- 
tural movement in 100 years will emerge with energy as its cata- 
lyst. The New Architecture will be an architecture of substance - 
an architecture of performance - and it is thus fitting that it will 
emerge from the solar field where substance and performance have 
been established as permanent values. Therefore it is important to 
evolve standards and direction to parallel the new architecture that 
will emerge from it. There is here the opportunity to establish, for 
the first time, issues of substance and performance from the smallest 
scale to the largest, from construction details and system details to 
building organization and system organization and from single 
buildings to communities. The opportunity exists to explore the 
synergistic effects of integrating solar-thermal issues with construc- 
tion issues, and issues of light, of space, and of function with issues 
of thermal performance and comfort. 


24709 Organization of complexity. Los, S. (Instituto Uni- 
versitario di Architettura, Venice, Italy). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 67-71(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

The problem of complexity in Modern Architecture is ad- 
dressed and a design approach is proposed which takes into ac- 
count the synergy of different dimensions of a building, such as: the 
morphological dimension; the technological dimension, that repre- 
sents the basis on which many theoretical studies explain the evolu- 
tion of the Modern Movement, as determined by the influence of 
the production system; the organizational dimension, developed by 
functional architecture, that enhanced the behavioral aspects of 
building users; the environmental dimension pertaining to the cli- 
matic aspects of building whose problems have been emphasized by 
the present energy crisis. Even if architecture should be a single 
system, the organization of its complexity requires the integration 
of these dimensions. The concept of a passive, or bioclimatic, archi- 
tecture as a way to integrate the different subsystems is developed. 
Furthermore it should also represent an alternative approach to the 
evaluation of building qualities in order to overcome the existing 
conflict between Deisgn Method Theories and Architectural 
Design. 


24710 Methodology for locating and selecting trees for 
solar control in Utah. McPherson, E.G. (Utah State Univ., 
Logan). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society; 4.1: 72- 
76(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, USA 
(26 May 1981). 

Research results indicate that trees can significantly reduce 
energy used for space cooling during the overheated period in 
Utah. Trees must be precisely located and carefully selected to 
achieve planting designs that optimize both shading during the 
overheated period and solar access during the underheated period. 
To accurately locate trees for solar control, the position of the sun 
during the overheated period must be determined. A method for 
calculating and graphically portraying this is presented. The selec- 
tion of trees for solar control entails consideration of the following 
plant characteristics: canopy density, time of leaf out and leaf drop, 
average height-to-bole, size, form, growth rate, and other factors 
typically noted during the plant selection process. A computer pro- 
gram was developed to free the designer/planner/homeowner from 
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the complexities and time constraints associated with accurate se- 
lection and location of trees for solar control. The program was 
translated into a Solar Control Matrix System (SOLMAT). 
SOLMAT allows the user to easily determine which tree species 
meet the solar control criteria at any given location around a vari- 
ety of building types. 


24711 Analysis of weather data for determining appropri- 
ate climate control strategies in architectural design. Labs, K. 
(Undercurrent Design Research, New Haven, CT); Watson, 
D. Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society; 4.1: 83-87(1981). 
(CONF-810509—(Vol.1)). Philadelphia, PA, USA (26 May 
1981). 

Selected results of a bioclimatic analysis of long-term weath- 
er data for 29 US cities are presented. These are expressed in terms 
of the percentage of total annual hours of passive solar heating and 
its associated strategies of insulation and infiltration controls, re- 
striction of solar heat gain, natural ventilation, dehumidification, 
evaporative cooling, and radiative cooling through high mass con- 
struction. Ground temperature data are also given as an indication 
of the initial potential of using the earth as a sink, for cooling. 


24712 Matching building functions for energy balancing. 
Kremers, J.A. (Jack Alan Kremers, Architect and Asso- 
ciates, Inc., Munroe Falls, OH). Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society; 4.1: 102-106(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

The architectural building design process is important in un- 
derstanding the built environment form solution. Large buildings as 
a type make it apparent and necessary that this process be utilized 
and understood to its fullest extent. The program analysis of build- 
ing schedules wil generate building relationships that define impor- 
tant goals relative to urban design. Examples of this type of rela- 
tionship are to be found in a College of Special Programs for Kent 
State University. Student design projects demonstrate the form de- 
velopment and the potential for a wide variety of philosophies and 
solutions. 


24713 Updating the biosphere, bringing the concept into 
fruition. Ondra, M.; Hilt, R. (Consolarnation, Corp., Stony 
Run, PA). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society; 4.1: 112- 
116(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

The biosphere building is characterized by a large weather 
shell, high degree of earth contact, and flexible interior plan. The 
life systems which the biosphere incorporates include temperature 
control with the aid of direct gain, a burner, and movable insula- 
tion, water management, growing beds for plants and a composter, 
and an air circulation system. (LEW) 


24714 Estimation of the energy transfer function of a 
flat-plate solar water heater system. O'Neill, W.; Lim, C.H. 
(Univ of Ill, Chicago, USA). Solar Energy; 27: No. 3, 261- 
269(198 1). 

A residentially installed, commercially available flat-plate 
solar water heater system was instrumented to produce data of 
what might be expected from such systems under conditions of 
actual use. Input energy was taken to be the measured solar intensi- 
ty times the collector area and output energy was that collected in 
the water storage tank. An input energy-output energy lumped pa- 
rameter transfer function was estimated from the data using ordi- 
nary least squares regression and several statistical tests to elicit an 
optimal order for the model. The day-end energy efficiency was es- 
timated from the model to be 28 percent. The estimated transfer 
function was simulated to produce the model response to the actual 
solar energy input: 7 refs. 


24715 Thermographic analysis detects flow problems in 
collectors. Eden, A. (Solar Energy Research Inst., Golden, 
CO). Solar Engineering Magazine; 5: No. 11, 29-32(Oct 
1980). 
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Instances are cited in the use of solar systems in which, al- 
though it appeared that the system was operating properly, liquid 
collectors were blocked by air or were not flowing because of 
pump and valve failures. The use of thermographic analysis (mea- 
surement of infrared radiation to show temperature distribution 
across the surface of a material) promises to be a quick and rela- 
tively inexpensive method of detecting problems. The interpretation 
of thermographs is discussed as well as the results of thermographic 
observations on a number of diffeent types of systems. Future uses 
of thermography in solving solar system problems are proposed. 
(MJJ) 


24716 Low resolution infrared building thermography in a 
subtropical environment. Duffy, P.K. (Power Save Systems, 
Inc., Miami, FL). Proceedings of the Society of Photo-O, tical 
— Engineers; 139-143(1980). (CONF- 
From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID); 
Seemed, SS bgt ge 1 80). 

id, low resolution, infrared imaging system was 
used to evaluate the effects of solar gain on a typical, air condition- 
ed, office building. Areas that were addressed focused on the 
impact of the sun and the early morning temperature changes in the 
eastern section of a building. Isolating pockets of moisture in a con- 
crete block wall and the probable cause were determined during 
this survey. Evaluating wet insulation in a built-up roof are de- 
scribed. The implementation of this technology with respect to roof 
maintenance is discussed. 


24717 Solar energy for a community recreation center. 
Libman, D.E. Washington, DC; Department of the Interior 
nen De Information Exchange, Rec. Res. Dev., 440 G 
Washington, DC 20243 
er 58,000 ft? recreation center in Shenandoah, Georgia is de- 
scribed. Rooftop solar collectors and reflectors serve as a basis for 
the active solar heating and cooling systems. The recreation center 
clearly demonstrates the technical feasibility of solar application in 
a recreation setting; economically, however, results are shown to be 
mixed. Although effective in the heating mode, solar cooling is 
considered as questionable in terms of a reasonable payoff period. 
A computer model predicts a payoff period of 11 years based on 
1977 energy prices. The design and construction costs of the solar 
heating and cooling system ($726,000) was 90% financed by 
ERDA. A hockey-size ice rink and a gymnasium plus locker rooms 
and meeting rooms comprised the major part of the floor space. 
Problems encountered and operation of the facility are described. 
(MJJ) 


1410 Solar Collectors And Concentrators 


— ALSO TO CITATION(S) 24651, 24689, 24690, 24691, 24714, 24715, 


24718 (BMFT-FB-T—79-94) Test stations for flat plate 
collectors in Iran, Brazil and India. Final report. Scharmer, 
K.; Kleinhaus, U. (Kernforschun; e Juelich G.m.b.H. 
(Germany, F.R.)). Dec 1979. 15p. IXED). NTIS, PC 
A02/MF AOl1. 

A solar collector test facility was developed to evaluate the 
characteristics of flat plate collectors. The collectors are described. 
Three collector setups were sent to research institutes in Iran, 
Brazil and India. These test facilities will determine the extent of 
collector development in those countries and test collectors under 
the climatic conditions of the three countries. (ESA) 


24719 (CONF-780447—, pp 123-128) Reconcentrator fa- 
testing 


cility for materials at the STTF. Meinel, A.B.; 
Meinel, M.P. (Univ. of Arizona, Tucson). 1978. NTIS, PC 
A18/MF AOl1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The possibility is explored of using a single heliostat of the 
Central Receiver Test Facility plus a reconcentrating mirror to 
produce high enough flux concentrations and temperatures for ma- 
terials testing. The use of separate parabolic tracking concentrators 
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is also considered. Advantages of performing the work at the Cen- 
tral Receiver Test Facility are enumerated. The options of placing 
the reconcentrator on secondary tower platforms and on the 
ground are discussed as well as using a parabolic concentrator, and 
the reconcentrator geometrical optics are discussed. Forming of the 
mirror reflective surfaces by diamond turning is mentioned briefly. 
(LEW) 


24720 (CONF-780447—, pp 135-143) White Sands mis- 
sile range 400 kW: solar furnace, project review. Hull, W.C. 
(New Mexico State Univ., Las Cruces). 1978. NTIS, PC 
A18/MF AO1. Order Number DE82000717. 
From Solar Thermal Test Facilities Users Association meet- 
ing; aa oy CO, USA (11 Apr 1978). 
New Mexico State University is currently funded by White 
Sands Missile Range to conduct a design study for conversion of a 
large radar tower to a 400 kilowatt solar furnace. A group of spe- 
cialists have been assembled to analyze and evaluate the various 
design concepts important to the ultimate operation and perform- 
ance of the solar furnace. Results to date indicate that desired flux 
levels of 250 cal/cm?-sec with corresponding concentrations of 
10,000 suns are achievable. Plans include establishment of a reflec- 
tive surface over the existing 84 ft. parabolic dish, and the use of a 
Cassegrain reflector at the primary focus. A test chamber similar to 
the test chamber at the existing 30 kilowatt White Sands Solar Fur- 
nace will be developed to provide for a variety of test modes at the 
anticipated extreme flux levels, including thermal nuclear shaped 
pulse, square wave pulses, and steady state exposures. Alternate test 
stations are being considered including a position at the bottom of 
the tower. Important research and development areas under study 
include: high temperature shutters and reflectors, optical ray trac- 
ing, heat transfer, wind loading, static and dynamic structural integ- 
rity, instrumentation, and digital control for tracking and test oper- 
ations. A review of progress to date is presented. 


24721 (CONF-780447—, pp 144-154) High 

solar tracking imaging concentrator. Lazzara, S.P.; Zelinger, 
S.H. (OMNIUM-G, Anaheim, CA). a NTIS, PC A18/ 
MF AO1. Order Number DE82000717 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

The OMNIUM-G IODYNE HTC-25 tracking concen- 
trator is a two-dimensional solar imaging parabolic reflector. The 
concentrator and its matched heliostat are described. The utility of 
high concentration ratios in solar energy and the question of why 
the collectors can be economically fabricated are discussed. (LEW) 


24722 (CONF-780447—, pp 164-172) Maximal operating 
temperatures for metallic films subject to deterioration by ag- 
glomeration: a first principles calculation. Zito, R. (Univ. of 
Arizona, Tucson). 1978. NTIS, PC Al8/MF AOl. Order 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

Metallic films in selective surfaces are subject to sustained 
elevated temperatures resulting in their ultimate deterioration by 
agglomeration. Using the basic techniques of statistical mechanics, 
one can establish formulas for the maximal operating temperature, 
above which deterioration of a metallic film is quite rapid. These 
formulas are expressed in terms of fundamental quantities. 


24723 (CONF-780447—, 
solar applications. Call, P. ( 
Golden, CO). 1978. NTIS, PC A18/MF AOl. 
Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 


24724 (CONF-780447—, pp 187-194) Stable high-tem- 
perature solar absorbing Schreyer, J.M. (Y¥-12 
Plant, Oak Ridge, TN). 1978. NTIS, PC A18/MF AOI. 
Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 
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Comparative solar absorption tests were carried out by ex- 
posing four-inch square plasma-spray coated samples directly to the 
sun. The back sides of the plates were insulated and temperature 
measurements were obtained. Coatings tested were: chrome-black; 
San oe Oe + Se V; Fe,xOs; TaC; Cr2Os; TiBa; and 
pte anne ey. my micrographs of some of the coatings are 

shown. Suggestions are made for future research. (LEW) 


Bees | —— 179-181) State gov- 


ae DY Bang Ay Bay (Fe 
Denver, CO). May 1981. GPO, $6.00. Order Number 
DE82900147. 
From 5. annual NBS/NCSBCS joint conference ° 
energy and energy conservation; Denver, CO, USA (6 Aug 1980, 
Details are presented of progress to date and projects com- 


planned, as well as additional work on systems and eventually certi- 
fication. 


24726 (SERI—0637-16, pp oo ay mg ig 
exposed to high 


in chrome black ae 
A. Une ot i — 1979. 


Smith, G.B.; Ignatiev, 
NTIS, PC A09/MF A01. Order Number DE82000720. 

From Solar Thermal Test Facility Users Association 
ments workshop; uerque, NM, USA (3 May 1979). 

Chrome black ited onto 1/2” diameter nickel discs 
with different thicknesses, different current densities and different 
solutions were exposed to intensities in the vicinity of 250 kW/m? 
and 2.5 MW/m% each for periods of about one hour, at the White 
Sands Solar Furnace early in April 1979. Special sample holders 
were constructed, one type for each flux range, to yield similar 
steady state surface temperatures between 300 and 400°C at both 
intensities. Energy drainoff was provided by water flowing at low 
pressure and average temperature below 50°C. Monitoring of inlet 
and outlet water temperature and flow rate provided real time mea- 
surement of absorptivity with particular interest in changes occur- 
ring during exposure. Surface temperature was monitored through- 
out exposure. Total flux on the sample face was measured at the 
beginning or end of each run, while the flux on the plane of the 
heliostat was monitored continuously. Identical samples were sub- 
jected to the same thermal history as their counterparts at White 
Sands by heating in a horizontal furnace open to air. This enabled a 
detailed comparison between thermal and photothermal changes at 
the same temperature. Various measurements are now being carried 
out to study and compare the physical and chemical changes which 
have occurred. Significant and consistent differences have already 
been observed between thermal and photothermal effects on optical 
properties. 


24727 (SERI—0637-16, pp 84-124) Engineering study of 
a small-scale flux reconcenti ator test facility. Phase I. Final 
report. Reconcentrator facility recommendation. Méeinel, 
A.B.; Meinel, M.P. (Univ. of Houston, 4 1979. NTIS, 
PC A09/MF A01. Order Number DE820007: 

Rees ete eae eee eciies Giees arate 

ue, NM, USA (3 May 1979). 

Several options for construction of a small-scale flux re- 

concentrator test facility at the STTF have been analyzed. It is rec- 


stat for approximately 90% of the sun hours each year when the 
facility is fully used. A total cost of construction is estimated at 
$73,200 exclusive of management overhead. The use of 

funds under this purchase order for the design of the focal plane 
subsystem is recommended. 


24728 (SERI—0637-16, a oo, Destructive testing 

of thin film materials in (Arizona Univ., 

Tucson). 1979. NTIS, PC ‘A09/ME Ail. Order Number 
DE82000720. 


ERA VOL. 7,NO.9/ 3022 


From Solar Thermal Test Facility Users Association experi- 
ments workshop; Albuquerque, NM, USA (3 May 1979). 

Destructive testing of thin film materials in air has been car- 
ried out. These tests set an upper limit to the temperature at which 
various selective surface stacks can be operated. This information 
will aid in the design of new high temperature photothermal stacks 
as well as high temperature microelectronic devices. 


24729 (SERI/CP—214-1403, pp ge Solar wwe 
certification activities and experiences. W 


D. 
tional Bureau of Standards, Washi DC). 1981. s, 
PC Al4/MF AO1. Order Number DE82003754. 

From Commercial photovoltaics measurements workshop; 
Vail, CO, USA (27 Jul 1981). 

Various public and private sector certification activities that 
have been undertaken for solar collectors are presented along with 
issues and concerns that have arisen from their use. Activities are 
described which were intended to develop an industry capability 
for solar equipment certification and to determine the suitability of 
solar equipment for use in federal programs. The status of collector 
certification and related programs are discussed. (LEW) 


24730 Design optimization of sinusoidal glass honey 

for flat plate solar collectors. McMurrin, J.C.; Buchber berg H 
(JPL, Pasadena, Calif, USA). Journal of Solar Energy ingi- 
neering; 103: No. 3, 268-274(Aug 1981). 

The design of honeycomb made of sinusoidally corrugated 
glass strips was optimized for use in liquid-heating, single-glazed 
flat plate solar collectors with nonselective black absorbers. Cell di- 
mensions maximizing daily-averaged solar collector efficiency and 
heat output per unit cost were estimated from present materials 
costs and postulated production methods for corrugated glass hon- 
eycomb cover assemblies. 21 refs. 


24731 Boiling flow instability of a fixed mirror distribut- 
ed focus solar receiver. Cho, S.M.; Kao, T.T.; Clements, 
L.D.; Reichert, J.D. (FW Energy Appl Inc). AIChE 
(American Institute of Chemical po mposium Series; 
77: 302-311(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

This study first reviews the basic, steady-state, thermal hy- 
draulic performance characteristics of the FMDF receiver, then 
evaluates the state of boiling flow inside the receiver tubes, and fi- 
nally offers some means of stiffening hydraulic stability of variable- 
density flow. Some of available experimental indications are also 
discussed. 10 refs. 


1420 Heat Storage 


REFER ALSO TO CITATION(S) 25557 


thermalization and storage device. 
ent of Energy). US Patent 


24732 Solar energy 
McClelland, J.F. (to 
4,286,576. 1 Sep 1981. Filed date 26 Jul 1979. vp. 
PAT-APPL-061321. 
A passive solar thermalization and thermal energy storage 
assembly is disclosed which is visually transparent. The assembly 
consists of two substantial parallel, transparent wall members 


chamber, substantially paralled to and about equidistant from the 
transparent wall members to thermalize solar radiation which is 
stored in a transparent thermal energy storage liquid which fills the 
chamber. A number of the devices, as modules, can be stacked to- 
gether to construct a visually transparent, thermal storage wall for 
passive solar-heated buildings. 
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1501 Resource Status And Assessment 
(WAOENG—81-05, pp II.1-II.7) Stee 
ey R. (American 


Thermal Re- 
source, Inc., Orange, CA). 24 1980. NTIS, PC A08/MF 
A0l. Order Number DE82002 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 


ow he 

exploration for, development of, and utilization of low 
temperature geothermal resources are discussed. The problems as- 
sociated with geothermal energy resources are briefly noted. The 
energy industry views geothermal as too small to make a significant 
contribution to the total resources, but the US should be able to 
increase the industry potential to about five percent of the total re- 
quirement by the year 2000. Other problems discussed include the 
lengthy time span from discovery to on-line production of power; 
the lack of familiarity with the geothermal business by most finan- 
cial supporters; the lack of proper equipment for geothermal devel- 
opment; governmental regulatory policies; and the concern for con- 


24734 (WAOENG—81-05, pp XI.1-XI.10) onus 
energy potential of the Yakima Valley area, W: 

Schuster, E. (W: State Dept. of Natural Resources, 
a ay AS PRO. 1980. NTIS, PC A08/MF AOl. Order 


From se eae symposium on low temperature utilization 

heat pump applications, district heating; Yakima, WA, USA (24 
1980). 

7 Sr senishikh 20 sendin. op sechiecs ca itil teres de 
collected from water wells in southeastern Washington. Geother- 
mal gradients are defined and methods for measuring geothermal 
gradients are described. Geothermal resources and exploration in 
the Yakima Valley are described. (MCW) 


status and 


Geothermal resources. Berge, C.W. —_ Pe- 
roe Co., Sandy, UT); Lund, J.W.; Combs, J erson, 
D.N. American Association of Petroleum Geologists, Bulletin; 
65: No. 10, 2264-2273(Oct 1981). 

The United States uses geothermal energy for electrical 
power generation and for a variety of direct use applications. The 
most notable developments are The Geysers in northern California, 
with approximately 900 MWe, and the Imperial Valley of southern 
California, with 14 MWe being generated, and at Klamath Falls, 
Oregon and Boise, Idaho, where major district heating projects are 
under construction. Geothermal development is promoted and un- 
dertaken by private companies, public utilities, the federal govern- 
ment, and by state and local governments. Geothermal drilling ac- 
tivity showed an increase in exploratory and development work 
over the five previous years, from an average of 61 wells per year 
to 96 wells for 1980. These 96 wells accounted for 605,175 ft of 
hole. The completed wells included 18 geothermal wildcat discov- 
eries, 15 wildcat failures, and 5 geopressured geothermal failures, a 
total of 38 exploratory attempts. Of the total of 58 geothermal de- 
velopment wells attempted, 55 were considered capable of produc- 
tion amounting to a success ratio of 94.8%. During 1980, two new 
power plants were put on line at The Geysers, increasing by 37% 
the total net generating capacity to over 900 MWe. Two power 
plants commenced production in the Imperial Valley in 1980. 
Southern California Edison started up a 10-MWe flash steam unit at 
the Brawley geothermal field in June. Steam is supplied by the 
Union Oil Company. After an intermittent beginning, Imperial 
Magma’s pilot binary cycle, 11-MWe unit went on line on a con- 
tinuous basis, producing 7 MWe of power. Hot water is supplied to 
the plant by Imperial Magma’s wells. 


development 
Laramie). 


24736 Summary of geothermal potential 
in Wyoming. Heasler, H.P. (Univ. of Wyoming, 
Interstate Oil an a4 Commission Committee Bulletin; 23: 
No. 1, 198 
TN 
cant santa 1 Coates canadian as te cae 
focused on detailed studies of low-temperature resource areas, com- 
eS ee ee a ee Peer 


ology and geophysics. Compilations of ssctheteied Gets teckel 
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temperatures which were used to construct ther- 


geothermal resources below 150 C (300 

. (Energy Services, Inc., Rexburg, ID). Jour- 

oa of Energy Resources Technology; 101: No. 2, 124-127(Jun 
From Energy resources technology and exhibition; Houston, 


geothermal waters to useful energy - and in part insti- 
tutional. This paper describes the last five years’ program, largely 
centered at the Idaho National Laboratory, to make it 
more practical and economical to harness the lower temperture 
geothermal resources. 5 references, 5 figures, 2 tables. 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 24736 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 24734, 24754 


24738 Restoration of new volcanic gas a 
salts of the Afar : further evidence of CO; 
trends. Gerlach, T.M. (Sandia Labs., Albuq a TE 
Journal of Volcanology and Geothermal el No. 1- 
rr, 1981). Contract AC04-76DP00789 

The restored compositions for approximately 70 new analy- 
ses reported recently for Erta’Ale lava lake (LeGuern et al., 1979) 
are in good agreement with restored compositions (Gerlach, 1980a) 
based on previously published data. The results confirm earlier indi- 
cations that gas collections taken at different times from the lava 
podiirbrweneg oh goncns. me lhe snyder 
compositions for gas samples collected in yori phd 
vember 1978 Ardoukoba eruption song th Asal Rift spreading 
axis resemble the Erta’Ale gases except for a much lower COs con- 
tent. The Ardoukoba gases fall close to a COs control 
iva far seams wits at nemmaadiinene teaiier on: tee 2 1971 to 1973 
Erta’Ale gases. These results suggest that gases released from basal- 
tic lava along zones of crustal spreading follow compositional 
trends dominated by changes in CO, content. 


24739 Geology, eee 
tential of the Jemez Springs area, Canon de San Diego, lew 
Mexico. Goff, 4 Grigsby, C.O.; = P.E. a 
Counce, D.; Kron, A . (Los Alamos Scientific Lab., 
Journal of Volcanology ‘and Geothermal Research; 10: No. 1-3, 
227-244(May 1981). 

Studies of the geology, geochemistry of thermal w: 
“seat eqdlann: codiarte Gamat taas tien 98 tae Sia 

ystems discharge in Canon de San Diego 

G8°C) tad Jemez Springs (72°C). The hot springs di 
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aquifer (68°C) at the top of Paleozoic limestone of tem 
perature and composition to be the local source of the fluids in the 
surface hot springs at Jemez Springs. Comparisons of the soluble 
elements Na, Li, Cl, and B, arguments based on isotopic evidence, 
and chemical geothermometry indicate that the hot spring fluids are 
derivatives of the deep geothermal fluid within Valles Caldera. No 
hot aquifer was discovered in or on top of Precambrian basement. 
It appears that low- to moderate-temperature geothermal reservoirs 
(= 100°C) of small volume are localized along the Jemez fault 
zone between Jemez Springs and the margin of Valles Caldera. 


1504 Legal And Institutional Aspects 


REFER ALSO TO CITATION(S) 25143 


24740 ee ae ae St 1-III.4) Federal role in 


geothermal t. of Ener, 
W: m, DC). 24 1380 NTIS, A08/MF A0O1 
Order Number DE82002 


From Geothermal on on low tem; utilization 
heat pump applications, district heating; Yakima, WA, USA (24 


1980). 

ies i: tied ate enh, Qtinin nt eee 
ization of geothermal resources is discussed. An essential feature of 
the federal geothermal program is that the commercial geothermal 
industry be self-sustaining. Forms of federal assistance available to 
answer questions dealing with geothermal resources and develop- 
ment are described. Federal sponsorship of geothermal district heat- 
ing projects is summarized. (MCW) 


24741 (WAOENG—81-05, pp X.1-X.37) Alternative in- 
stitutional vehicles for district Ni 


immons, 
J.T.; Bressler, S.; Gardner, T.C.; D. (Univ. of Califor- 
nia, Berkeley). 24 Sep 1980. NTIS, PC A0O8/MF AOl. 
Order Number DE8 662. 
From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
19 
Sp Covent institutional, legal, and economic barriers to the 
commercialization of geothermal energy for direct uses are dis- 
cussed. The aversion of many potential users to relocating or to un- 
dertaking exploration and development on their own, the limited in- 
terest of large investor-owned utilities, and the uncertainties facing 
publicly owned utilities in this area all point to the need for a 
broader inquiry into the range of alternative institutional vehicles 
available to develop and distribute the resource to industrial, com- 
mercial and residential customers who could benefit from its use. 
Part I of this report identifies institutional vehicles suited to under- 
take these functions in varying settings; reviews the power, authori- 
ty, and manner of operation of each of them; and considers some of 
the public utility regulatory implications which may affect choices 
among available alternatives. Part II examines consider- 
ations for the various entities and their advantages and disadvan- 
tages for particular types of geothermal heating applications. 148 
references. (MCW) 


1505 Economic And Financial Aspects 


24742 (WAOENG—81-05, pp IX.1-IX. iHigbce oe of 
district 


direct-use geothermal Whe fe 
Inst. of Tech., Klamath Falls). 24 Sep 1980. NTI 
A08/MF AO1. Order Number DE82002 

From Geothermal symposium on low a utilization 
heat pump applications, district heating; Yakima, WA, USA (24 


1980 

7 procedure to conduct an economic analysis for geother- 
mal district heating and direct use of geothermal energy is de- 
scribed. The procedure involves: estimating the heat load for the 
district heating system; completing a preliminary engineering design 
of the system; estimating the capital investment and the annual op- 
erating and maintenance costs of the geothermal system; providing 
forecasts of escalating rates for fossil fuels; electricity; and oper- 
ation and maintenance costs; subtracting the annual costs of the 
geothermal system from the annual costs of the conventional 
system to obtain a net annual cash flow over the life of the system; 
and determining the economic feasibility of the project. (MCW) 
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1506 Environmental Aspects And Waste Disposal 
REFER ALSO TO CITATION(S) 26061 


24743 (LA—8948-PR, Bete. Thermal water supplies 
to surface waters as to hydrothermal energy 

ment in the Jemez Mountains. Williams, J.M.; Hersman, 
L.E.; Langhorst, G.J. 2 1981. NTIS, PC A06/MF AOl. 
Order Number DE8200295 

ir EecanesaaPUiieinien Whindaancteiehaiihiniainie, 
ronmental research programs. Progress report, January-December 
1980. 

The Jemez caldera provides an excellent source for the pro- 
duction of energy by thermally heated water. Two technologies are 
currently being developed there: hot dry rock or HDR and hydro- 
thermal. HDR will use a closed, recycled water system in a hot but 
dry underground zone. The hydrothermal process will pump water 
from a hot underground aquifer. Most of the water will be pumped 
back into the ground, but about 27% will be lost to the atmosphere, 
primarily through cooling tower vapors. The impact that such a 
water loss, at flow rates needed for power generation, will have on 
the supply of surface water for agriculture and recreation in the 
Jemez Mountain area was investigated. 


24744 (LBL—11990, pp 1.23-1.25) eng 7 
thermal resource of the Texas and Louisiana Gulf ak 0 
characterization 


technology and environmental assessment. 
Usibelli, A.; Deibler, P.; Sathaye, J. Jul 1981. NTIS, PC 
A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This study examines two aspects of the Texas and Louisiana 
Gulf Coast geopressured geothermal resource: (1) the technological 
requirements for well drilling, well completion, and energy conver- 
sion, and (2) the environmental impacts of resource exploitation. 
The information contained in this study comes from the literature 
on geopressured geothermal research and from interviews and dis- 
cussions with experts. The technology characterization section of 
the report emphasizes those areas in which uncertainty exists and in 
which further research and development is needed. The environ- 
mental assessment section discusses all anticipated environmental 
impacts and focuses on the two largest potential problems: subsi- 


24745 (PB—81-970757) Removing hydrogen sulfide from 
geothermal gases: hypochlorite process reduces hydrogen sul- 
fide emissions to levels. NTIS tech note. (Depart- 
ment of Energy, Washington, DC (USA)). Oct 1981. Ip. 
For information about subscribing to Tech Notes, please 
write NTIS Subscription Dept. 

This citation summarizes a one-page announcement of tech- 
nology available for utilization. A hypochlorite process has been 
proposed as an alternative to other methods for the removal of hy- 
drogen sulfide from the exhaust gases of geothermal powerplants. 
An electrolytically-generated sodium hypochlorite solution con- 
verts the hydrogen sulfide to water, salt, and sulfur. The hypochlo- 
rite process appears to be less expensive than competing processes 
for most of the cases studied. ..FOR ADDITIONAL INFORMA- 
TION: Detailed information about the technology described may 
be obtained by ordering the NTIS report, order number: DOE/ 
ER/1092-T7, price code: PC A03. 


1507 By-products 
REFER ALSO TO CITATION(S) 24322 
1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 27578 
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Design and evaluation of evaporating lens direct 

heat Kodres, C.A.; Jacobs, H.R.; 

R.F. (Univ of Utah, Salt Lake City, USA). Journal 

en Resources Technology; 103: No. 2, 128-132(Jun 


An explicit procedure for analyzing a superheated, evaporat- 

lens direct contact heat exchanger has been developed. This 

is based upon the application of a dimensional analysis deri- 

vation of a relationship for the heat flux from a single evaporating 

lens. Several suggestions are offered for use in the design of these 
devices. 5 refs. 


24747 Mass transfer model for a spray tower direct con- 
tact heat t, J.F.; Perona, J.J. (Univ of 


exchanger. Knigh' 
Tenn, Knoxville, USA). AIChE (American Institute of 


Chemical Engineers) Symposium Series; 77: 11-17(1981). 
(CONF-810804—). 
From 20. national heat transfer conference; Milwaukee, WI, 


tional model was developed to estimate the 


ee ee ee eee ee Inc., 
Fort Lauderdale, FL at pilot plant scale. Results of the study indi- 
cate that wake phenomena control the amount of heat and mass 


butane-brine system. The effects of process variables such as flow 
rates, dissolved solids, and mean drop diameter are discussed. 21 
refs. 


1509 Geothermal Engineering 


24748 Drill stem steels for use in geothermal environ- 
ments. Salzbrenner, R. (Sandia Lab, Albuquer ue, NM, 
USA). Journal of Energy Resources Technology; 103: No. 2, 
159-165(Jun 1981). 

Steels which are used in drill stem for conventional drilling 
have been selected primarily to satisfy certain static strength re- 
quirements and cost considerations. As the environments in which 

is performed become more severe (e.g., in geothermal 
fluids) additional considerations must be given to the design of 
alloys which are resistant to general corrosion, stress corrosion, and 
corrosion fatigue. General design considerations for steel alloys 
which should provide an enhanced resistance to geothermal drilling 
operations are presented. 45 refs. 


24749 Convective heat extraction from molten magma, 
Hardee, H.C. (Sandia National Labs., Albuquerque, NM). 
Journal of Volcanology and Geothermal "Research; 10: No. 1-3, 
175-193(May 1981). Contract AC04-76DP00789. 

The convective heat of molten magma in the upper 10 km of 
the continental crust represents a significant geothermal energy re- 
source. Shallow basaltic magmas (< 10 km) near the liquidus 
(1250°C) are i to offer heat extraction rates in the range of 
15 to 50 kW/m? (20 to 80 MW/well). More accessible andesitic and 
wet rhyolitic magmas are predicted to offer heat extraction rates in 
the range of 5 to 25 kW/m? (8 to 40 MW/well). Convective heat 
transfer correlations are used which include corrections for high 
Prandtl number fluids and cylindrical boundary layers. The calcula- 
tions based on these correlations agree well with laboratory tests 
using molten basalt at superliquidus temperatures (1450 to 1650°C). 
At liquidus and subliquidus temperatures an additional correction is 
developed for the thick solidified crust that forms on the heat ex- 
changer. Non-Newtonian theology is considered and shown to 
have a possible effect on the initiation of convection in the liquidus 
and subliquidus temperature range. In addition to heat extraction 
estimates, the analysis presented here is also relevant to convective 
heat loss to walls of magma bodies. 


24750 Convective heat transfer in magmas near the liqui- 
dus. Hardee, H.C.; Dunn, J.C. (Sandia National Labs., Al- 
buquerque, NM). Journal of Volcanology and Geothermal Re- 
—_ = No. 1-3, 195-207(May 1981). Contract AC04- 
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Natural convection in magmas at subliquidus temperatures is 
analyzed using Bingham plastic and power-law rheology models. 


atmospheric pressure. 
These measurements of heat flux ranged from 2 to 40 kW/m? and 
were obtained using two different types of convective heat flux 
probes. The agreement between the two different instruments and 
the theoretical calculations is excellent. A noticeable change in the 
trend of the convective heat flux data is observed in the vicinity of 
the liquidus temperature. Subliquidus convective heat flux rates (6 
to 15 kW/m?) are attractive for energy extraction applications. 


1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 24741, 24742, 24949 


oy planaing Sor, puotharml Gist Mantings «0-0 cially of 
ty a case 

pore Sigh ig Pere E.M. (Eliot Allen and Asso- 
ciates, Salem, OR er NTIS, PC A08/MF AOI. 
Order Number D 22000 

From Geothermal i, on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

The history of geothermal energy use in Klamath Falls, 
Oregon is discussed. The city has been using geothermal energy 
since the early 1900s, but in 1981, the first phase of a municipal 
geothermal district heating system will begin operation. The project 
is described according to the nine planning components used in 
Klamath Falls: public policymaking for geothermal development; 
development funding; technical assistance; urban planning for dis- 
trict heating; resource exploration and development; design of the 
district system; initial demonstration of district heating; district ex- 
pansion through retrofitting of existing construction, and hook-up 
policies for new construction; and finally, the community's long- 
range geothermal goals. (MCW) 


24752 (WAOENG—81-05, pp XII.1-XII.13) Geothermal 
resources in the Yakima area: potential low temperature - 
zation. Jhaveri, A.G.; Miller, J.A. 24 1980. NTIS, PC 
A08/MF A01. Order Number DE82002662. 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

A technical/economic feasibility study was conducted to de- 
termine the potential for using geothermal well hot water for St. 
Elizabeth Hospital's space heating and cooling as well as domestic 
hot water needs. A comprehensive geological, geotechnical, geo- 
physical, and geochemical analysis of the existing car wash cream- 
ery well artesian well water, located a few blocks from the hospi- 
tal, was completed. Results of temperature profiles and water qual- 
ity analysis are described. (MCW) 


— ~ (WAOENG—81-05, pp XIII.1-XIII.12) Agribusi- 

of geothermal energy. Lienau, P.J. —— 
Inst. of Technology, Klamath Falls). 24 S, 
PC A08/MF A01. Order Number DE82002662. 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

Applications of geothermal energy in agribusiness are sum- 
marized and presently include use in greenhousing, animal husband- 
ry, aquaculture, soil warming, mushroom raising, and biogas gen- 
eration. Specific examples of applications to agribusiness presented 
to show designs of using geothermal energy are greenhouses, sugar 
refining, alfalfa drying, onion dehydration, and potato processing. 
(MCW) 
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REFER ALSO TO CITATION(S) 24739 


voirs by analysis of gases 
Bernhardt, C.A. (New Mexico Inst. of 

Socorro (USA). Dept. of | ook baw ‘eb 1982. 130p. 
(EMD 2-68-2305). New Mexico Energy Research & De- 
velopment Institute, P.O. Box 5307, Santa Fe, NM 87502. 
Order Number DE82901208. 

Gases were measured in fifty-one thermal wells and springs 
in New Mexico including sixteen wells in the Lightning Dock geo- 
thermal area. Correlation of gases with alkali geothermometry indi- 
cates CO, and He increase in abundance with reservoir temperature 
while Nz, Ar, NO, Kr and CH, show slight decreases. HS general- 
ly occurs in waters with reservoir temperatures > 100°C, however, 
HS is not present in all high temperature waters. Gas ratios, princi- 
pally CO./N2, CO:/Ar, CO:/CHs, He/Nz and He/Ar correlate 
better with geothermometry than abundances of individual gases. 
This study indicates the gas data which could be used to identify 
waters from reservoirs of T > 100°C are CO:, CO2/Ne, CO2/Ar, 
CO./CH,, He/N2 and He/Ar in well waters as well as CO2, CO:/ 
CH,, CO:/N2, and CO,/Ar in spring waters. A geothermometer 
based on CO:-CH, ratio is proposed. Indications are that the CO:/ 
CH, geothermometer works in temperature ranges of 50 to 300° 
and nearly as well as the other chemical geothermometer. Gases 
and gas ratios which correlate positively with reservoir temperature 
show a regular zonation pattern around the hot wells in the Light- 
ning Dock geothermal area. This agrees with other studies which 
indicated that the hot wells are the point of upwelling thermal 
waters. It is concluded that gases in waters can be a valuable explo- 
ration tool to locate favorable sites for drilling in geothermal fields. 


16 TIDAL POWER 
1607 Tidal Power Plants 


Le ep se ays oe pp 47-67) Appendix 
various prime movers for re- 
M.; Hall, T. (Gibbs and 
Hill, Inc., New York, NY). Dec 1981. NTIS, PC A07/MF 
A0l. Order Number DE82010828. 
In Novel approach to the exploitation of tidal energy. Final 
oon, Volume 2. Appendices. 

The investigation of the use of the tidal energy for power 
supply has been done for the following types of prime movers: gas 
turbines; reciprocating engines; and low head hydraulic turbines. 
Tidal energy can be presented as a huge amount of compressed air 
or as a huge amount of low head water. For the two gas operators 
prime movers, air pressure in the chamber should be taken from 0.1 
to 0.3 atmospheres, which corresponds to 1 to 3 meters of water 
head, and for the case of recompressing of the initial low pressure 
to the higher level 1 and 2 atmospheres gage pressure. Two modes 
of gas operated prime movers should be considered, first without 
heating of air and secondly with heating of air. Design of the low 
head hydraulic turbine should be based on the 1 to 3 meters water 
head across the dam. A preliminary analysis has been made to in- 
vestigate the feasibility of the recovery of tidal energy for power 
supply and to determine the optimal type of prime mover for this 


24756 eae aga Ad p 68-102) ~ ye 
four. Preliminary study of turbines for 
ca aa ae Dec 1981. NTIS, PC A07/MF AOL. 
Order Number DE82010828. 
In Novel approach to the exploitation of tidal energy. Final 
report. Volume 2. Appendices. 
Eine meses Gad te pestionten, tudtians, to to and with s 
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24757 eee ee — ——s 
five. Analysis of a battery load 
M.B. Dec 1981. NTIS, PC AOI/M Aol. = — 
DE82010828. 

In Novel approach | to the exploitation of tidal energy. Final 
report. Volume 2. A 

If industrial size batteries were produced for a peaking appli- 
cation, there would be an extremely large market for a given size 
product; therefore, a peaking battery industry could be structured 
like the SLI (starting, lighting, ignition) industry. The purpose of 
this study is to determine the cost of state-of-the-art lead-acid bat- 
teries produced under this condition. To this end a product has 
been designed and a typical plant size selected so that an in-depth 
cost study could be made. The design is such that components can 
be produced on equipment now in existence in the industry. The 
study examines the sensitivity of cost to the electric utility as a 
function of parameters that affect the cost to manufacture state-of- 
the-art lead-acid battery systems. 


24758 (DOE/ER/10469—1-Vol.2, pp 147-171) _—* 
six. Hybrid flywheel-battery energy storage system. Kuznet- 
sov, E.N. Dec 1981. NTIS, PC A0O7/MF AOl. Order 
Number DE82010828. 

In Novel approach to the exploitation of tidal energy. Final 
report. Volume 2. A; 

The concept described and investigated is the use of a 
hybrid flywheel with an active ballast which stores electrochemical 
or other nonmechanical energy. This may be achieved by placing 
primary (not rechargeable) secondary (rechargeable), or fuel cell 
elements between the rings. Not only the structural material 
strength is used fully, but the mass of the battery also contributes to 
the kinetic energy of the rotating flywheel. The considerations and 
equations illustrating the advantages of the hybrid over separate 
flywheel and battery systems or even a combination thereof are 
presented, together with some observations based on them and 
some design challenges. (MHR) 


1608 Wave Energy Converters 


24759 Ideas and some developments of wave - power con- 
version, dynamic wave absorption, and deep-sea mooving. 
Isaacs, J.D. pp 204-221 of Wave energy utilization. Kun- 
gaelv, Sweden; Gotab (Jan 1980). 

From 3. American Ceramic Society annual conference on 
composites and advanced materials; Merritt Island, FL, USA (21 
Jan 1979). 

The first device is the wave pump, a floating simply-moored 
system, for wave-power conversion in deep waters. The device in- 
volves the non-resonant inertial interaction between the water 
column in a long vertical pipe and the surface float. Its virtues are: 
simplicity; broad wave-spectral and omnidirectional response; the 
intensification of wave pressure to levels related to the pipe length 
and the wave acceleration; constant uniform flow of water against 
a Pelton wheel; reasonable power conversion efficiency and rela- 
tive invulnerability to storm conditions. The device has been tested 
at sea. The second is a bottom-founded system suitable for near- 
shore shallow waters. Waves are focussed on the center of a large 
dome. At or near their breaking point the waves are directed tan- 
gentially into a vertical well in the structure. This fluid flywheel 
then acts through a turbine located at the bottom of the well. The 
advantages are a considerable sequential concentration of wave 
power through both linear and nonlinear processes; omnidirectional 
effectiveness; rather broad spectral response; constant unidirectional 
output; and excellent efficiency. The third topic is the behavior of 
non-Archimedean bodies in a wave system. These are submerged or 
partly submerged bodies that displace a mass of water that is not 
equal to their mass because of imposed external forces. Such bodies 
respond vigorously to pressure-gradient forces and hence to wave 
shape, and these forces scale as volume rather than surface. Taut- 
moored surface floats will dodge shortcrested breakers, slightly 
submerged tethered spheres move retrograde to the wave orbits 
and dissipate disproportionate amounts of wave energy. A moder- 
ate-size dynamic breakwater based on this principle has been de- 
signed and installed. Ice and salinity energy have a very high 
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energy density, and their potential of conversion at high efficiencies 
is mentioned.(author). 


24760 cams Sb Oe wae, Coa, BO .). London, 
England; Academic Press (1980). 449p. (CONF- 
7906231—). Academic Press = 111 Fifth Avenue, New 
York, NY. 

From Conference on power from sea waves; Edinburgh, UK 


(26 Jun 1979). 

Separate abstracts are presented for each of the conference 
papers presented concerning wave power resource; hydrodynamic 
theory and its application to wave energy; and the future of wave 


Place ee in the government's 
atural Environmental Rosen 
). 3-10 of Power from sea 


.). London, England; Academic Press 
From Conference on power from sea waves; Edinburgh, UK 


ine 

lopment of wave energy resources available to the 
United Kingdom is described. The research activities associated 
with wave power engineering are reviewed. 


24762 Wave power: a problem searching for a solution. 
Count, B.M. (Marchwood Engineering Labs., Southampton, 
d). pp 11-27 of Power from sea waves. Count, B. 

(ed.). London, England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

Information on wave power systems is presented concerning 
terminator devices, attenuator devices, point absorbers, and wave 
power systems power extraction and control. 


— Reliability of sea wave data. Draper, L. (Inst. of 
hic Sciences, Godalming, England). pp 29-38 of 
— m sea waves. Count, B. (ed.). London, England; 
Academic Press Inc. (1980). 
From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 
A review is presented for wave energy studies and wave 
data analysis. 


24764 Synthesis of a directional wave climate. Crabb, 
J.A. (Inst. of Oceanographic Sciences, Taunton, rr 
PP 41-74 of Power from sea waves. Count, B. (ed.). 
mdon, England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

The procedures described here are being carried out on data 
from a site to the west of the Outer Hebrides, and in modified form 
on data collected off the south west tip of Wales. The paper con- 
centrates on the Hebrides study, this being the furthest advanced. It 
will combine a description of the procedures involved with a sum- 
mary of current information on waves to the west of the Hebrides. 


24765 Synthesis of wave climate: an alternative approach. 
Hogben, N.; Miller, B.L.P. (National Maritime Inst., Midd- 
lesex, En ). pp 75-114 of Power from sea waves. Count, 
B. (ed.). don, ; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

This paper describes the alternative approach by NMI in- 
volving empirical methods of analysing readily available wave and 
wind statistics to discriminate sea and swell and, using parametric 
formulae, to model corresponding representative populations of di- 
rectional spectra. Such methods are being developed in pursuance 
of a general strategy aimed at making the best use of all existing 
data resources, including visual observations, of waves and wind 
statistics as well as instrumental wave and wind data, to meet engi- 
neering requirements. 


24766 Computer calculations of waves from wind fields. 
Golding, B. (Meteorological Office, Bracknell, England). pp 
115-134 of Power from sea waves. Count, B. (ed.). London, 
England; Academic Press Inc. (1980). 
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From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

In order to avoid the problems which arise with the specifi- 
cation of swell when purely local methods of estimating sea state 
are used, a dynamical model can be constructed to simulate wave 
conditions over the whole ocean. To do this, the statistics of the 


that spatial 
cally satisfied. Wave models simulate changes to the spectrum at 
any pales Ce wane GUNES Gav SNS Ae SRERIERR A Set 
energy. In the Office model, the spectrum is de- 
poser 7 pete pe nag ee a a 
jection of part of the earth's surface. Propagation and refraction of 


parameterisation 
the results of the JONSWAP experiments. Simple parameterisations 
of wave breaking and bottom friction are also included. 


Prediction of device performance. Mollison, D. 
(Heriot-Watt Univ., Edinburgh, England). 135-172 of 
‘ower from sea waves. Count, B. (ed.). on, England; 
Academic Press Inc. (1980). 
From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 
Information is presented concerning the estimation of aver- 


_ age wave power density; standard wave climates; resource estima- 


tion by direction; extremes, temporal and spatial variation; and 
power output predictions. 


Use of potential flow theory in —— a 
Roane on eee Seeaanes, Ene R.G. (Nati Mari- 


75-212 of Power from 
England; Academic 


time Inst., Middlesex, England). pp 
sea waves. Count, B. (ed.). 
Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

In recent years naval architects and offshore engineers have 
started to use theoretical techniques more extensively in routine 
design work. This greater use of mathematical theory has been 
brought about by the increasing power and availability of digital 
py pene gy on wage haere og eam heap ot 
ed for routine design calculations have now been 
hs edionan ou tam te Gad Us auadiin no ak ee 
empirical rules. This paper will discuss some of the ways in which 
these techniques are now being used to predict wave loads on off- 
shore structures and their response to that loading. Following a dis- 
cussion of the underlying assumptions, the basic theory will be de- 
veloped and then results presented for one particular application, 
that of wave energy devices. Numerical results from one particular 
computer program, NMIWAVE, will be compared with both ex- 
perimental measurements and exact analytic solutions in order to 
validate both the basic mathematical assumptions and the computer 
model. 


24769 Some analytic results for two and three dimension- 
al wave-energy absorbers. Evans, D.V. (Univ. of Bristol, 
feds Leg 213-249 of Power from sea waves. Count, B. 
(ed. on, England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

The problem of positioning large structures out at sea so as 
to move in response to the slow undulations of the ocean surface, 
and the conversion of that motion to usable energy belongs to me- 
chanical, civil, electrical and marine engineers. Nevertheless, before 
that stage is reached, a decision has to be taken on the type of 
device, whether linear or modular, surface or submerged, which is 
to be chosen for small scale tank tests leading up to the full-scale 
prototype. The abundant power which is available in the oceans 
makes it certain that any device, large or small, will be capable of 
transferring some of this wave energy to mechanical energy with a 
greater or lesser efficiency. It is here that the applied mathemati- 
cian, especially if he has a knowledge of hydrodynamics, can con- 
tinue to make valuable contributions to our fundamental under- 
standing of the complex interaction between waves and energy-ab- 
sorbing structures. 





Wedges, plates and waves: some yt 
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tary Coll. of Science, Shrivenham, 
Power from sea waves. Count, B. (ed 
Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 


(26 Jun ag 
In this paper a number of these wave energy converters are 
discussed but using very simple mathematical models - specifically 
exponentially shaped wedges in heaving motions and exponentially 
plates in surging motions. These assumptions simplify very 


extraction, thus avoiding the difficulties of having a fixed datum 
such as a spine and (ii) arrays of vertical plates in which standing 
waves can be set up to provide a fixed datum for power extraction. 
The first idea was put forward by the present author (Parks, 1978) 
and the second idea has been developed by F.J.M. Farley et al. 
(1978) into a practical device. Non-linear absorption, isolated ab- 
sorbers, an oscillating water column model and wave absorbing 
wave makers are also considered in this paper. 


24771 Hydrodynamic interactions of spherical wave 

power devices in surface waves. Greenhow, M.J.L. (Univ. of 
Edinbur » eat Lx pp 287-343 of Power from sea waves. 
Count, London, England; Academic Press Inc. 
(1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

The paper presents a theoretical evaluation of the pressure 
forces acting on a spherical wave power absorber in close proxim- 
ity with other similarly acting spheres, all spheres being half im- 
mersed. Linearised hydrodynamics is used throughout. A partial 
wave decomposition of the radiation and diffraction potentials due 
to an isolated sphere has been made, with the unknown coefficients 
being determined by the normal body derivative condition. In order 
to calculate the interaction effects with neighbouring spheres, the 
velocity potentials are given as functions of distance away from the 
sphere. The interaction forces, calculated by the Haskind Relations, 
are then incorporated into a general theory for linearly damped in- 
teracting wave power devices, in accordance with an approxima- 
tion expected to hold for moderate nearest-neighbour distances. 
Various configurations of bodies constrained to move in either 
heave or sway are then examined with different values of external 
damping and incident wave direction, including the interesting case 
of an externally damped, or active sphere in the presence of un- 
damped, or passive neighbours. 


Mathematical analyses related to the Vickers pro- 
_. Part pd hen ae ee and results of two-dimen- 
Light, (D J. (DAMTP, yy Eng- 
fad). pp mp tere 4 Power from sea waves. Count, B. (ed.). 
London, England; Academic Press Inc. (1980). 

From onda on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

The phrase Vickers project is used rather than referring to 
the Vickers device because the Vickers programme is much wider 
in its nature than the study of any one device configuration. Rather, 
it is aimed at comprehensively investigating possibilities for wave- 
energy devices based on the principle of the submerged resonant 
duct. Such devices would be wholly submerged, to a depth of be- 
tween 10 and 20 m, with several likely advantages; especially, of 
improving seaworthiness (for example, by avoiding the large impact 
loads associated with wave slamming), and of minimising interfer- 
ence with other uses of our coastal waters. These advantages 
might, of course, be offset by certain economic penalties, but a 
major object of the programme is to investigate how these might be 
reduced as much as possible. 


24773 Mathematical analyses related to the Vickers oo 
ject. Part II. Calculations relating to a submerged circular 
duct. Simon, M.J. (DAMTP, Cambridge, —. pp 356- 
379 of Power from sea waves. Count, B. (ed.). London, 
England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 
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To complement the two-dimensional analyses of Lighthill 
(1979), a variational method is used to obtain close bounds for cer- 
tain coefficients of the scattering of plane surface waves by a sub- 
merged circular vertical duct. An estimate of the pressure in the 
depths of the duct, and thereby the pressure amplification factor, is 
obtained. (The quality of the estimate that this method produces is 
checked by adapting the method to the corresponding two-dimen- 
sional problem, which has an exact solution. The agreement is 
found to be excellent.) A reciprocal theorem is used to relate the 
scattering problem to the radiation problem, and thus the radiation 
damping coefficient is derived. From this, the added-mass can be 
computed using the Kramers-Kronig relations, to within an additive 
constant which is the added-mass, yet to be obtained, for the infi- 
nite-frequency problem. 


24774 Interacting point absorbers with controlled motion. 
Budal, K.; Falnes, J. (Univ. of a Norway). pp 
381-399 of Power from sea waves. Count, B. (ed.). London, 
England; Academic Press Inc. (1980 

From Conference on power fom 6 sea waves; Edinburgh, UK 
(26 Jun 1979). 

Since 1973 a small group at the University of Trondheim has 
been working on wave power devices. From the start the group 
has concentrated on optimising the devices, i.e. to control the 
motion of the systems in such a way that maximum power absorp- 
tion is obtained (Falnes and Budal (1978)). In this paper some ex- 
perimental results with models are presented and compared with 
theory. Secondly, theoretical results for the power production of a 
full scale buoy-type wave-power plant placed in irregular waves 
are given. Furthermore, the cost of constructing the plant is dis- 
cussed. Finally, some objections to the particular technical solution 
chosen for the plant are given. Although results are encouraging it 
is concluded that improvements have to be made in order to make 
a wave power system of this kind competitive with conventional 
energy sources. 


24775 Aspects of the French flexible bag device. Chaplin, 
R.V.; French, M.J. (Univ. of Lancaster, England). pp 401- 
411 of Power from sea waves. Count, B. (ed.). London, 
England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK. 
(26 Jun 1979). 

The French Flexible Bag Device is described together with 
a hydrodynamic model of an ideal flexible-sided attenuator. The 
working cycle is examined and the effects of wave frequency on 
that cycle on absorbed power are discussed. Recent results relating 
the power extracted to the degree of wave refraction are discussed 
with reference to the hydrodynamic model. Various design aspects 
including the form and structure of the rubber tube are discussed 
briefly. 


24776 Device characterisation. Jefferys, E.R. (March- 
wood Engineering Labs., Southampton, England). pp 413- 
438 of Power from sea waves. Count, B. (ed.). London, 
England; Academic Press Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

Most of the wave power devices under review will use 
power take off systems which introduce some substantial degree of 
non-linearity, so that the traditional approach cannot be employed 
directly. A time domain model of the fluid interactions is required 
so that a simulation model of the whole non-linear system can be 
developed. The main objective of this paper is to show that the 
convolution integral modelling the hydrodynamic forces may be 
represented to any desired degree of accuracy by some small 
number of first-order linear, constant coefficient differential equa- 
tions, which replace the convolution integral in the time domain 
model. The result is a state space model of the device in the fluid 
which is simple and computationally cheap to time step in simula- 
tions. It is also compatible with modern dynamic optimisation tech- 
niques (Jefferys (1979)) which may offer a route to the optimal con- 
trol of real power extraction mechanisms. 
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24777 Future for wave energy. Grove-Palmer, C.O.J. 
(AERE Harwell, En ). pp 441-449 of Power from sea 
waves. Count, B. (ed.). London, England; Academic Press 
Inc. (1980). 

From Conference on power from sea waves; Edinburgh, UK 
(26 Jun 1979). 

Information on the United Kingdom wave energy develop- 
ment program is presented concerning the performance testing of 
scale model and first generation wave energy converters; the costs 
of wave power electricity; program review for 1979 and 1980; and 
development plans beyond 1980. 


17 WIND ENERGY 

1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 24517, 24518 
1704 Economics 


REFER ALSO TO CITATION(S) 24514 


yy of selected WECS dispersed applica- 
tions. Krawiec, S. (Sol ae! Res inst, Golden. C Colo, 
USA). Journal of Energy; 5: No. 2, 72-78(Mar-Apr 1981). 
The economic evaluation of a commercially available 10 kW 
wind-turbine generator in residential and agricultural applications is 
presented. The major objective of this paper is to analyze: 1) the 
cost of electricity generated by selected wind-energy systems in 
both applications, 2) the impact of major economic factors on the 
cost performance index, and 3) the breakeven cost of wind systems 
able to compete economically with conventional power sources in 
dispersed applications. Levelized cost of electricity (life-cycle cost) 
and breakeven period are two major measures of economics. The 
study concludes with several important observations and sugges- 
tions. 2 refs. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 25079 


24779 (FFA-TN-AU—1635) A preliminary theoretical 
study of double blade two-dimensional aerodynamics for ap- 
plications to vertical axis wind turbines. Final report. Wei- 
bust, E. (Aeronautical Research Inst. of Sweden, Stock- 
holm). Apr 1981. 69p. NTIS PC A04/MF AO1. 

A NASA model for computing the subsonic, viscous, at- 
tached flow around multielement airfoils was used to determine the 
amount of energy lost when using double blades rather than single 
ones. The Tesulting tangential force for the double or single blade 

used as a criterion is found. Radial spacing, toe-in 
toe-out angle and tangential displacement (stagger) were varied to 
see how tagential force is affected. The greatest tangential force 
values are found to be achieved for maximum allowable radial 
spacing, which is determined by structural considerations, and is as- 
sumed to be on the order of 1.5 c. At this rather large distance, 
stagger as well as toe-in toe-out angle only gives slight improve- 
ments as long as the flow separation effects (stall region) are not 
considered. A large part of the energy is captured at relatively high 
wind speeds when the flow on the blades is partly separated 
(stalled). (ESA) 


24780 (Juel-Spez—82, pp 141-176) Review of DOE/ 
NASA iarge wind turbine blade projects. Finnegan, P.M. Jul 
1980. NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980) 

foe reviews the research projects performed in the 
field of or ro turbine blades in the USA. 
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24781 meee. tag pp 1-44) Preliminary results from 
blade load measurements for ee ee. 

, P.; Petersen, H. Jul 1980. NTIS (US Sales Only), PC 

1/MF A0l. Order Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980). 

» sani. ceatiniidaieent:eateteabadle nieiatedadadinan ata tae 
predicted values. However, they also show some anomalies that 
should be investigated further. The most pronounced characteristics 
of the stayed, stall-regulated mod A wind turbine as they appear 
from the measurements are: gravity forces are clearly the most 
dominant in-plane force. The in-plane struts play a very important 
role in keeping the resulting blade moment low. For the out-of- 
plane loads it is characteristic for a turbine which is regulated as 
the mod A turbine that during a normal stop sequence the blade 
passes through high lift coefficients to a stalled condition. This 
means that the blade is exposed to loads of the same magnitude as 
those at high wind speeds. 


24782 (Juel-Spez—82, an 45-58) Glass-polyester materi- 
als for a 20 m rotorblade. Lilholt, H. Jul 1980. NIrIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980). 

The materials specification, fabrication, materials testing and 
fatigue behaviour of glass-polyester for a rotorblade is described. 


24783 (Juel-Spez—82, pp 59-72) Production develop- 

ment, man and test of the GROWIAN-rotor blade. 
Thiele, H.M. Jul 1980. NTIS (US Sales Only), PC Al1/MF 
A0l1. Order Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980). 

For the installation of the first experimental unit of 
GROWIAN I rotor blades with a steel spar and a glassfibre com- 
posite airfoil are used. The development, construction and test of 
this blade tion is being performed by MAN by order of 
the KFA for the Federal Minister of Research and Technology. 


24784 (Juel-Spez—82, pp 73-90) GROWIAN composite 
rotor blade. Design concept and testing. Muser, D. Jul 1980. 
NTIS (US Sales Only), PC All/MF A0Ol. Order Number 
DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980). 

, The fabrication study and dynamic test of a CFRP-beam in 
original GROWIAN-size originated following experiences: It is 
possible to manufacture thick CFRP laminates in combined pultru- 
sion-hand lay-up technique. Allowable dynamic stresses are lower 
than in common prepreg laminates. Costs of CFRP-rotor blades 
produced in standard technology are too high, depending on high 
material prices and expensive fabrication methods, but are rapidly 
decreasing. 


(Juel-Spez—82, pp * —-. Development and 
turbine bi 


design of a large wind lade. Hahn, M. Jul 1980. 
NTIS (US Sales Only), PC Al1/MF A0Ol. Order Number 
DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 
1980). 

; A short schedule of the development group and the design- 
basis developed in the past will be given. The mould-concept is the 
key for design and manufacturing of large blade-structures, which 
needs a special surface-definition and structural design. The blades 
design and the assembly will be described with all consequences for 
surface definition, material selection, laminate design, curing proce- 
dure and tool design. A complete survey about the tooling will be 
given, including mould and heating system, cutting and milling de- 
vices. A short report about the manufacturing of an 11 meter-test 
section complete the presentation. 





24786 a> pp 115-140) Stress analysis and 


.; Pfeifer, K. Jul 1980. NTA (US Sales Only), PC All/ 
MF A01. Order Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
un @ ite Ge es Ge Apr 
1980) 

™ Alter «short description of the projected wind energy com 
blades, 


—82, pp 177-196) Some design aspects 
KMW/ERNO/VEW wina wind turbine rotor blade. y 
K.; No A. Jul 1980. NTIS (US Sales Only), PC 
All/MF AOl. ler Number DE82902339. 
From 4. meeting on rotor blade technology with special re- 
to fatigue design problems; Stockholm, Sweden (21 Apr 


The report describes roughly the KMW/RNO WTS-system 
and its design philosophy. The requirement for 30 years life time 
Getands Vary COE Cien WOR and sated aieatien & enter 
to achieve a fatigue safe design especially if a welded steel con 
strection is chosen. Load esumptions and load cycles are die- 

Dimensioning load cases are described and related to the 
total potential of material cyclic life. 


24788 (Juel-Spez—82, pp 197-208) Combined effects of 
deterministic and random leads in design. Raab, A. 
Jul 1980. NTIS (US Sales Only), PC All/MF AOl1. Order 
Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
spect to fatigue design problems; Stockholm, Sweden (21 Apr 


1980). 

, te treatment of various loads in fatigue evaluation 
leads to weak design. Correct results can be obtained by simulation 
and by a probabilistic interaction method. Work on simulation is 
currently going on at the Aeronautical Research Institute of 
Sweden in collaboration with SIKOB, Engineering Consultants. 
Final results will be reported later. 


24789 tem, PP 209-238) Designing for fatigue 
prevention. Zajac, T.M. Jul 1980. NTIS (US Sales Only), 
PC All/MF AOL. Order Number DE82902339. 
From 4. meeting on rotor blade technology with special re- 
eee Apr 
In this summary paper the problems of fatigue prevention 
for rotor blades are shown by means of graphs. 


24790 (Juel-Spez—82, Shean 239-242) Fracture test of the 
vertical axis wind turbine VAWIAN rotor blade (14 x 1 m). 
Windheim, R. Jul 980 NTIS (US Sales Only), PC All/ 
MF AOl1. Order Number DE82902339. 

From 4. meeting on rotor blade technology with special re- 
epect 10 fatigne design probleme; Stockholm, Swedes (21 Apr 


1980). 

A fracture test of an original rotor-blade (14 m x 1 m) de- 
signed and constructed for the vertical-axis-wind-turbine VAWIAN 
was accomplished by the Institut fuer Leichtbau - Aachen Techni- 
cal University . It was shown in this test that the safety factor (j = 
1,5) against maximum loads during service will be obtained. These 
loads are aerodynamic and centrifugal forces. 


(NP—2901332) State of New Mexico wind site 


gy and 
Department, P.O. Box 2770, Santa Pe. NM 87501. 
Order Number DE82901332. 
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yject made available to the citizens of New 

ie ee. the loan of a wind data accumu- 

they could determine if their site was suit- 

naaiaien o's Glad anaes oie w Wares 

i A nominal fee of $35.00 was charged for a 

tenance expenses. The Physical Science 

Laboratory meteorologist installed a 3-cup anemometer usually on 
30’ telescoping mast at each site after looking over the exposure 
and making recommendations to the Site Owner. The electronic 


“conversion systems. Kilar, 
Ancona, D.F. (Westinghouse Electr 
Pa, USA). Journal of Energy; 5: No. 2, 79- 


rp, Pittsbur; 
Sitar Apr 138 1). 

This paper summarizes the findings of a comprehensive as- 
sessment of offshore wind-energy-conversion systems (OWECS). 
Conceptual designs and associated costs are given for the major 
components of multiunit installations which are then integrated into 
baseline systems. Through numerous sensitivity studies, on-shore 
energy costs are developed in terms of controlling environmental 
parameters, distance from shore, and equipment type. 3 refs. 


24793 Aerodynamic interference between two Darrieus 
oe Sea, Eee P.R.; Klimas, P.C.; "Spahr, HLR. 
(Sandia Lab, Albuquerque, NM, USA). Journal of Energy; 5: 
No. 2, 84-88(Mar-Apr 1981). 

The effect of aerodynamic interference on the performance 
of two curved-blade, Darrieus-type, vertical-axis wind turbines has 
been calculated using a vortex/lifting-line aerodynamic model. The 
turbines have a tower-to-tower separation distance of 1.5 turbine di- 
ameters, with the line of turbine centers varying with respect to the 
ambient wind direction. The effects of freestream turbulence were 
neglected. For the cases examined, the calculations showed that the 
downwind turbine power decrement 1) was significant only when 
the line of turbine centers was coincident with the ambient wind 
direction, 2) increased with increasing tip-speed ratio, and 3) is due 
more to induced-flow angularities downstream than to speed defi- 
cits near the downstream turbine. 7 refs. 
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REFER ALSO TO CITATION(S) 24158, 24506, 24853, 25036, 25045, 25048, 
25083, 25699 


24794 (EPRI-EL—2211, pp 2.1-2.7) Aging consider- 
ations for rotating insulation systems. Foley, W.J. 
Jr. Dec 1981. NTIS, PC Al0/MF AOl. Order Number 
DE82901903. 

From Wi on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

In their efforts to obtain equipment service life equal to or 
greater than station life, engineers involved in the design and appli- 
cation of rotationg machinery for electric generating stations have 
always considered aging of insulation systems. However, with the 
advent of nuclear electric generating stations and their associated 
regulations, the engineer is now required by law to formally docu- 
ment his consideration of aging of all equipment involved in the 
safe operation of the station. This paper addresses rotating machin- 
ery insulation systems aging considerations primarily from a ther- 
mal standpoint and discusses current methods used in the industry 
to evaluate the effects of short-term high temperature ambients on 
overall insulation life. 
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24795 (EPRI-EL—2211, 2.9-2.26) TVA's experience 
with stator wind- 


thermosetting-type for generator 
ings. Smith, S.D. Dec 1981. NTIS, PC A10/MF A0O1. Order 
Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, — (22 Sep 1981). 

‘ape separation problems encountered with some of the as- 
pom ...t... stator windings furnished in some of our early tur- 
bogenerators prompted TVA to revise its specificatins for new gen- 
erators and for replacement stator windings to permit only thermo- 
setting-type insulation. The newer insulation presented problems 
not previously encountered with asphaltic windings. Some of these 
problems are discussed. 


24796 (EPRI-EL—2211, pp 2.27-2.33) Adequacy of ro- 
tating machine turn insulation testing. Stone, G.C.; Kurtz, 
M. Dec 1981. NTIS, PC Al0/MF A0Ol. Order Number 
DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

In the past few years, Ontario Hydro has experienced a 
number of turn insulation failures in large motors in nuclear and 
fossil plants. Furthermore, one of the primary reasons for replacing 
stator windings in older hydraulic generators is the loss of turn in- 
sulation integrity. That is, the turn insulation condition often deter- 
mines the end-of-life of a winding. This paper reviews the adequacy 
of published testing methods both for qualifying turn insulation sys- 
tems and for quality control. From a utility's point of view, there 
appears to be a need for more rigorous type and quality control 
tests, equivalent to those now required for groundwall insulation. 


24797 (EPRI-EL—2211, pp 2.35-2.37) Application of 
sealed to power generating station motors. West- 
brook, J.D. Dec 1581. NTIS, PC A10/MF AOl. Order 
Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

Experience prior to 1972 at one utility company with numer- 
ous moisture-caused failures of power plant motor stator windings 
is described. Subsequently, 22 motors were rewound with sealed 
windings and these developed only 2 moisture-related failures. 
Based on this experience, the utility specifies sealed windings that 
pass submerged testing. The result is that a high level of reliability 
in motor drives of all currently used sizes and voltages have been 
achieved. (LCL) 


24798 7 EL—2211, pp 3.1-3.10) Field insulation 
materials and Vogt, G.H. Dec 1981. NTIS, PC 
A10/MF A0O1. Order Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

In a turbine generator the rotating field requires insulation 
materials and design considerations much different from the high 
voltage insulation used for armature windings. The principal prop- 
erties to be looked for are mechanical strength, resistance to abra- 
sion and resistance to thermal degradation. Electrical strength is 
also important because field windings are required to withstand a 
high potential test of ten times rated voltage. Some of the materials 
used over the years range from various kinds of fibers and flake 
mica composites, to asbestos, fiberglass epoxy or polyester lami- 
nates, Nomex and combinations of fiberglass, Nomex and insulating 
films. New materials have been applied to satisfy demands for 
better properties as generators grew in size and output, and it is the 
new materials that have made it possible to obtain more power 
from smaller machines. Test results on some of the materials con- 
sidered for use as slot armors are shown. Flexural strength, com- 
pressive strength and rate of deterioration with ageing at tempera- 
ture are of prime importance. The ability of the material to be 
processed to the required shape and tolerance is an additional re- 
quirement. The testing of materials and development of processes 
goes on continually, looking at such things as Kevlar, Kapton and 
other exotic materials as they come on the market, in order to fur- 
ther improve capability and reliability of generators. These aspects 
of insulating materials for turbogenerators are discussed. 
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24799 (EPRI-EL—2211, 3.11-3.29) MICALASTIC 
high-voltage insulation: and Wich- 
mann, A. Dec 1981. S, PC Al0 AOl. Order 


Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

High-quality mica, carefully selected epoxy resins and a 
well-matched vaccum/pressure impregnation process determine the 
characteristics of the MICALASTIC insulation for large turbine. 
generators. Logical development and process manufacturing quality 
control have led to an insulation system of high quality and operat- 
ing reliability. The first winding of a turbine-generator being im- 
pregnated and cured under vacuum with solvent-free synthetic 
resin in 1958 was designed for 10.5kV rated voltage. Ever since, 
Siemens AG and Kraftwerk Union AG have used this type of insu- 
lation for all direct-cooled windings and also for an increasing 
number of indirect-cooled windings. At present, 240 turbine-gener- 
ators with a total of more than 115,000 MVA output have been 
built. Since 1960, this insulation system has been registered for Sie- 
mens AG under the trade name MICALASTIC. The stator wind- 
ings of the largest, single-shaft generators to date, rated 1560 MVA, 
27kV, has been built with MICALASTIC insulation. 


24800 ceria apie “au pp 3.31-3.39) ne mang me 
insulation system for 

(Brown Boveri Turbomachinery, Inc., St. Cloud, 4 MND: 
Schuler, R. Dec 1981. NTIS, PC A10/MF AOl. Order 
Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 1981). 

A high voltage, Class F, vacuum pressure impregnated insu- 
lation system for wound stator cores of the medium size turbogen- 
erators is described. With this total impregnation technique the in- 
sulation process has been revolutionized. The excellent characteris- 
tics of this synthetic resin insulation system have made it possible to 
redesign the end winding support system for decisive improvement 
in reliability. This has been confirmed by operating experience in 
recent years. Test procedures were modified to suit the new insula- 
tion process and new repair procedures have been developed. 


24801 (EPRI-EL—2211, pp 3.41-3.57) Mechanical prop- 
erties of mica insulation. Fort, E.M. (Westinghouse Electric 
Corp., Pittsburgh, PA). Dec 1981. NTIS, PC A10/MF AOl1. 
Order Number DE82901903. 
From Workshop on rotating machinery insulation; St Louis, 
MO, USA se Sep 1981). 
The mechanical properties, e.g., tensile strength, modulus of 
elasticity, creep, of insulation composite material and of the com- 
posite material components most widely used for electrical insula- 
tion in electrical generators are discussed. The components of this 
composite material are mica, reinforcement fibers and epoxy resin. 
(LCL) 


24802 (EPRI-EL—2211, PR 3.59-3.65) Pros and cons of 
vacuum pressure t, T. Dec 1981. NTIS, 

PC A10/MF AC AO1. Order eae E82901903. 
From Workshop on rotating machinery insulation; St Louis, 

MO, USA Ay Sep 1981). 

advantages and disadvantages of vacuum pressure im- 
solaiiion (VPI) as a technique for the manufacture of high volt- 
age coils (7kV and up) are discussed. It is generally acknowledged 
that VPI is the superior approach for high voltage windings, 
whether the coils are pre-impregnated individually or the entire 
winding post-impregnated. The later, a viable procedure, is howev- 
er, limited to small motors and generators due to process equipment 
size. Pre-impregnation of low voltage coils is not considered a feasi- 
ble approach; the possible advantages are limited and the labor 
costs potentially higher than for varnish dipped coils. Post-impreg- 
nation of low voltage windings is effective under certain conditions, 
however, all aspects must be reviewed. The advantage of high di- 
electric strength is minimized by the need to maintain a reasonable 
wall thickness for mechanical reasons (this varies depending on the 
system). A void free system is unnecessary on coils rated under 7 
kV as corona levels are too low to be detrimental. The main advan- 
tage of post-impregnation is the superiority in very harsh environ- 
ments. Although there are methods of building varnish dipped coils 
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for extra protection in extreme chemical and moisture atmospheres, 
it is generally easier to achieve with an impregnated unit. From the 
viewpoint of the service industry the difficulties in repairing and 
rewinding post-impregnated machines are significant due to the ex- 
pertise required. It is also virtually impossible to rewind an impreg- 
nated unit with varnish dipped coils due to the better space utiliza- 
tion. This, of course, excludes shops without the necessary equip- 
ment. Although not the primary reason for this discussion on the 
use of VPI, it is one to be considered by the users of rotating 


equipment. 


24803 (EPRI-EL—2211, p rere he TVA's specification 
requirements and checks for rotating electrical 
machinery insulation. Greene, J.K. (Tennessee Valley Au- 
thority, Knoxville). Dec 1981. NTIS, PC ‘A10/MF AOl. 
Order Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

TVA requirements for insulation, used in recent procure- 
ments for rotating electrical machinery, and insulation system 
checks used to monitor insulation system condition at various plant 
locations prior to placing machines in service after - in some cases- 

~ long storage periods are described. A number of items are men- 
tioned concerning other insulation problems which have been expe- 
rienced, such as efforts to retroactively qualify insulation systems 
for motors at nuclear plants to stringent NRC criteria. 


24804 (EPRI-EL—2211, pp 4.7-4.11) Generator insula- 
tion system testing. Forster, J.A. Dec 1981. NTIS, PC A10/ 
MF AOl1. Order Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

The following tests are some of those specifically designed 
to test generator insulation systems: ac hipot; dc hipot; dc absorp- 
tion; turn to turn and strand to strand; slot discharge/corona; accel- 
erated life; and power factor tip-up. The majority of these tests are 
well known and well documented in the various standards as to 
what values should be used at the factory, after installation and 
during preventive maintenance tests. The last three of the above 
tests, which are perhaps not so well documented in the standards 
published by national and international bodies, are discussed with 
information on how each test is performed and how the results are 
interpreted. The slot discharge/corona test indicates whether in- 
service deterioration has occurred. The accelerated life test tries to 
ensure that the inevitable effects of temperature, vibration, and 
aging of the insulation will not cause ionization discharges and 
breakdown early in the machine's life. The power tip-up test is a 
valuable tool for checking for voids in insulation systems which 
may exist due to looseness of first layers of tape wraps, movement 
between strands, vaporization of volatiles in resin rich systems, air 
gaps between mica platelets, or incomplete vacuum impregnation. 
(LCL) 


24805 (EPRI-EL—2211, Pp 5.1-5.14) Preventive mainte- 


nance testing of generator Povey, E.H.; Rickley, 
A.L. Dec 1981. NTIS, PC A10/MF AOl. Order Number 
DE82901903. 

From W: on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

Preventive-maintenance testing of generator insulation is not 
difficult to justify when one considers the investment represented 
by such installations and the effect an unscheduled outage can have 
on a system. Both factors become of increasing significance as indi- 
vidual generators get larger and larger. The reliability of modern- 
day equipment is high and, if maintained by an orderly program for 
inspection and tests, the probability of unplanned outages can be re- 
duced to a minimum. Some of the more commonly used tests for 
preventive ti testing of high-voltage generator-stator in- 
sulation are discussed briefly. The dielectric circuit of the generator 
stator is described; the application of high-potential tests for the de- 
tection of localized faults is reviewed, along with the significance 
of measurements of insulation resistance, dielectric loss and power 
factor, commonly made in high- and medium-potential testing. The 
occurrence of corona in -stator insulation is reviewed, 
along with tests available for detection of the presence of corona. 
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24806 oo ig pp 5.15-5.36) Radio 
monitoring of , F.T. Dec 1981. NTIS, 
A10/MF AO1. Order Number 82901903. 

From Workshop on rotating machinery insulation; St Louis, 


MO, USA b =. 

An EPRI-Westinghouse funded program to develop turbine- 
generator on-line diagnostics through monitoring of a generator’s 
neutral radio frequency current has produced an on-line rf monitor. 
It is designed to detect internal generator arcing and alert the oper- 
ator if the arcing level becomes destructively high. The highlights 
of a two-year development effort, the description of the on-line rf 
monitor, and the results of some field experience are presented. 


24807 (EPRI-EL—2211, pp 5.37-5.42) Very low (0.1 Hz) 
testing of rotating insulation. Reynolds, P.H. 
(James G. Biddle Co., Blue Bell, PA). Dec 1981. NTIS, PC 
A10/MF A0O1. Order ‘Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

Extensive studies have ¢ been made of the problems associated 
with high potential testing of rotating machine insulation at power 
frequencies and with direct current. As a result a technique was 
evolved for over potential tests, using a 0.1 Hz test supply, whic 
has been quite widely accepted. More recently, methods have been 
evolved which enable partial discharge and power factor to be 
measured directly, using the 0.1 Hz supply as the source for meas- 
urements. This permits analysis of the condition of the machine in- 
sulation both when the machine is installed and at intervals 
throughout its operating life. The results of these measurements are 
not simple to evaluate. However, field experience has shown that 
they are valuable in detecting problems by comparison between 
phases, similar machines, or the same machine over a time period. 


24808 (VKI-LS—1980-6) Steam turbines for large 
outputs. (Von Karman Inst. for Fluid D i ode- 
Saint-Geenese (Belgium)). 1980. 586p. (CONF-8004198—). 
NTIS, PC ‘A25/MF AOl. 

From Lecture series on the design and development of steam 
turbines; Rhode-Saint-Genese, Belgium (21 Apr 1980). 

A lecture series on the design and development of steam tur- 
bines is presented. Topics cover the aerodynamic design of rotating 
and nonrotating parts for steam turbines. Blade vibration-excitation 
and sound generation by flow nonuniformities are discussed. None- 
quilibrium flow processes are described, and calculation of one di- 
mensional and two dimensional condensing flows with application 
to the estimation of wetness loss in turbines is shown. The develop- 
ment of bladings for large steam turbines and field turbine tests are 
also addressed. Papers were entered in the data base separately. 


24809 (VKI-LS—1980-6, pp vp) Steam turbines for 
yy 4 power outputs. Steltz, W.G. 1980. NTIS, PC A25/MF 
A0l. 


From Lecture series on the design and development of steam 
amma 2 Rhode-Saint-Genese, Belgium (21 Apr 1980). 

An historical perspective on steam turbine development is 
presented, then design considerations specific to steam turbine blade 
paths are reviewed. Thermal to mechanical energy conversion in 
turbomachinery is described in terms of the force developed on the 
blading. The magnitude of the force developed is determined by 
application of Newton laws. Turbine stage designs and stage per- 
formance characteristics are given. Low pressure turbine design is 
also addressed, including comparison of turbine flow field solutions 
using the matrix and streamline curvature techniques. Physical 
chemistry turbine design aspects are discussed and blade to blade 
flow analysis techniques are summarized, emphasizing the conserva- 
tion equations of mass and momentum. (ESA) 


24810 (VKI-LS—1980-6, pp vp) Design of nonrotating 
parts. Keller, H. 1980. NTIS, A25/MF A011. 

From Lecture series on the design and development of steam 
turbines; Rhode-Saint-Genese, Belgium (21 Apr 1980). 

The design of nonrotating passages in steam turbines is dis- 
cussed. The quantitative influence on heat rate of different losses in 
steam turbines are shown, and computational techniques are re- 
viewed. Turbine inlet design is then studied and the state of the art 
is described. Turbine outlet design is next covered and possible im- 
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provements in flow performance are identified. Turbine valve 
design as well as interconnecting pipework and armatures are also 
considered for cost effective optimization. (ESA) 


24811 tee, Yom, ta Nonequilibrium effects 
in wet-steam turbines. Young, J.B.; tar, F. 1980. NTIS, 
PC A25/MF AOl. 

From Lecture series on the design and development of steam 
turbines; Rhode-Saint-Genese, pe gad (21 Apr 1980). 

The theories associated with the properties of steam, nuclea- 
tion and droplet growth are summarized. A rapid and accurate inte- 
gral technique for computing one dimensional wet-steam flows is 
presented, and application to the prediction of condensation shocks 
in supersonic nozzles is shown. Thermodynamic losses in flowing 
steam are examined and flow equations are developed. Application 
to turbines is considered and test data are analyzed. Results are ex- 
tended to two dimensional blade to blade flows with phase change. 
The analysis indicates, within the limitations of the small amount of 
experimental observations available, that two dimensional flows of 
nucleating and wet steam in nozzles can be treated satisfactorily by 
a time marching technique. (ESA) 


24812 (VKI-LS—1980-6, p PP eP) Poe turbine tests. 
Deming, N.R. 1980. NTIS, PC A25 
From Lecture series on the design and ae of steam 
; Rhode-Saint-Genese, Belgium (21 Apr 1980). 

The problems of field testing, from the initial planning stage 
through the running of the tests and the analysis of the results, are 
addressed. Emphasis is on obtaining information about the overall 
performance of the unit and a breakdown into its component per- 
formances for more direct comparison with predictions. Flow mea- 
surement test codes are reviewed. Selection and installation of in- 
struments is discussed and a data acquisition system is described. 
Processing test data is also considered. (ESA) 


24813" Economics of combustion energy from crop resi- 
due. Hitzhusen, F.J.; Abdallah, M. (Ohio State Univ., Co- 
oes. ) F, 610-615 of Energy from biomass. Palz, W.; 
Hall, D.O. (eds.). London, England; Applied 

Fn ay Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

This pow. § evaluated the economic feasibility of corn 
stover (remaining residue after grain harvest) as a coal supplement 
in coal burning steam-electric power plants in the North Central 
United States. This is consistent with the worldwide search for re- 
newable sources of energy accentuated by the rising prices of non- 
renewable energy sources (e.g., gas and oil) and their declining 
availability. When burned with high sulfur coal, corn stover (or 
other residues) can also reduce sulfur emissions and may result in 
liquid fuel savings from reduced transport of low sulfur coal for 
blending. Two case steam-electric plants were analyzed utilizing 
three harvest and collection systems, two boiler types and alterna- 
tive values for several key technical and economic parameters. The 
stack harvest system was least costly. Sensitivity analysis found the 
price of coal, the Btu content of stover and the harvest cost signifi- 
cant determinants of feasibility. The optimization of boiler size and 
transport costs occurs between 100 and 168 tons of stover per day. 
These results combined with data on a sample of 53 steam-electric 
plants show considerable potential in the North Central United 
States. Crop residues may also have potential in other countries 
with coal burning installations in proximity. 


24414 4 to 6-MW wood gasification unit: scaling-up the 
gasification into an unknown a7 category (case 
study Guyana). Lindauer, G.D.; Krispin, T. (Agrar- und Hy- 
drotechnik G.m.b.H., Essen, Germany). , = 782-788 of 
Energy from biomass. Palz, W.; Chartier, P.; .O. 
(oa London, England; Applied Science Publishers Ltd. 


1981 

From Energy from biomass; B: a Nov 1980). 

A power plant of 4-6MW on wood gasification tech- 
nology is presently under construction in the framework of a saw- 
milling project in Guyana. The plant is the first of its size and will 
start operation in 1981 at a capacity level of about 4MW. Technical 
performance will have to be monitored closely. Where steam is not 
needed gasification is the more economic solution. As long as the 
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raw material (in this case wood wastes) is available free of cost, this 
technology is even a financially viable proposition. 


24815 PFBC - 1000 hour programme. Roberts, A.G.; 
Raven, P.; Phillips, R.N.; Barker, S.N.; Pillai, K.K.; Wood, 
P. (National Coal Board Coal Utilisation Research Lab 
( ), Leatherhead, England). pp III.1.1-III.1.9 of Fluid- 
ized combustion: systems and applications. London, Eng- 
land; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A pressurized fluidized bed combustor has been operated for 
1000 h under a programme funded by the United States Depart- 
ment of Energy. The programme contained two major investiga- 
tions: (1) the behaviour of superheater materials in the bed and of 
gas turbine alloys exposed to high velocities in the exhaust gases, 
and (2) the performance of gas cleaning equipment. The paper de- 
scribes the experimental combustor and summarizes the major re- 
sults. 


24816 Technical and economic evaluation ge my 
combustion for industrial steam generation in the USA. 
Mesko, J.E.; Tabi, R. pp IB.7.1-IB.7.12 of Fluidized com- 
bustion: systems and applications. London, England; Insti- 
tute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A technical and economic analysis of the construction and 
operation of coal fired FBC plants located at specified sites is pre- 
sented and the results is compared to existing oil/gas fired plants 
continued future operation. The boiler plants analyzed employ at- 
mospheric pressure fluidized bed boilers for generation of steam for 
process and building heating/cooling demands in conjunction with 
electric power co-generation. The results of the analysis are pre- 
sented, using life cycle costs and investment payback periods, pin- 
pointing the areas, type and magnitude of costs which should be 
considered in the selection of FBC combustors or systems. Capital 
and operating costs are also presented and their effects indicated. 
Life cycle cost of each of the alternatives analyzed is compared and 
the expected payback periods for the different size FBC plants and 
for different annual average production levels are discussed. 


24817 Rainfall modification by cooling towers. Patrinos, 
A.A.N.; Miller, R.L. (Oak Ridge National Lab., TN). pp 
22-23 of Seventh erence on inadvertent and planned 
weather modification. Boston, MA; American Meteorologi- 
cal Society (1979). 

From 7. conference on inadvertent and planned weather 
modification; Banff, Alberta, Canada (8-12 October 1979). 

As part of a Department of Energy (DOE) Program called 
METER (Meteorological Effects of Thermal Energy Releases), the 
Oak Ridge National Laboratory (ORNL) is studying the potential 
effect of natural-draft cooling towers on rainfall. The study concen- 
trates on the Bowen Electric Generating Plant (Plant Bowen) in 
Northwestern Georgia. This coal-fired, 3160-MWe power plant has 
four 119-m natural-draft cooling towers and began operation in the 
early 1970's. The rainfall study is composed of two parts. The first 
deals with data collected by the National Weather Service (NWS) 
during the period 1949 to 1977 and the second with the operation 
of a raingage network installed by ORNL in February 1978. The 
NWS data were used to obtain an improved understanding of the 
climatology of the area around the power plant and to compare 
rainfall patterns before and after the plant's operation in an effort to 
delineate possible effects. A technique employing the spatial corre- 
lations of randomized samples was applied to the data in a control- 
target statistical design revealing preliminary positive evidence of 
rainfall modification. 
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REFER ALSO TO CITATION(S) 24237, 24240, 24817, 26218, 26219, 26220, 
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26221, 26222, 26223, 26420, 26421, 26424, 26542, 26543 
— ate ates oe Potential water quantity and 


impacts of power plant development scenarios 
jr ers in te Oho Basa, Brill ED. ane Ss: 
ae R.M. (Ohio River Basin wy 

Study, urban IL (USA)). & 1981. 225p. NTIS, 

Al10/MF A 

Siew was prepared in support of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. Water 
consumption levels associated with power plant cooling were esti- 
mated for different energy development scenarios for the Ohio 
River Basin; potential impacts of power plant consumption and pol- 
lutant emissions on ambient water quality were also estimated. Cu- 
was compared to the 7-day 10-year 


a result of consumptive losses; this simplified approach led to 
insights. The projected cumulative effects of power plant 
ing generally appear minor (e.g., less than 10% of low flows), 


24819 (PB—82-102591) The Ohio River Basin energy fa- 
cility siting model. Volume I: methodology. Fowler, G.L.; 
Bailey, R.E.; Gordon, S.1; Randolph, J.C.; Jansen, S.D. 
(Ohio River "Basin Ener Study, tibana, IL (USA)). Apr 
1981. 196p. NTIS, PC A09/MF AOl1. 

i as part of the Ohio River Basin 


policy analysis. The region includes 423 counties in an area 
that consists of all of Kentucky and substantial portions of Illinois, 
Indiana, Ohio, Pennsylvania, and West Virginia. 


2003 Power Transmission And Distribution 


REFER ALSO TO CITATION(S) 25038, 25039, 25040, 25041, 25042, 25043, 


24820 ag 1.15-1.17) Power system reli- 
ability. Levy, D.; Kahn, Jul 1981. NTIS, PC Al6/MF 
A0l. Order Number DE82005575. 

In Energy & Environment Division, annual FY 1980. 

The purpose of this research is to systematically investigate 
tho ascusny of these methods with partionlor attention to power 
sytems of 5000 MW and less. Two approaches are used: (1) a nu- 
merical approach with specific examples, and (2) an analytic ap- 
proach in which underlying functional dependences are examined. 


24821 Electric energy systems theory: an introduction. 
Elgerd, O.1. New York, NY; McGraw-Hill Book Company 
(1982). 533p. 

This book discusses the automatic closed-loop control of 
generators, which is the key to the successful operation of modern 
oe Ee 0s pees antes, Ts Se elitee of Oh Seek 
gained wide readership because of its control topics and its cover- 
age of optimum operation and load flow analysis. Now these topics 
have been greatly expanded to conform with the state-of-the-art of 
electric energy systems, and a new and unique emphasis has been 
placed on emergency control. The mechanism that transforms me- 
chanical power into electrical megawatts in three-phase synchro- 
nous machines, and the collective behavior of the many machines 
that make up a modern power system are presented. A detailed 
treatment of the Newton-Raphson powerflow algorithm, an over- 
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view of system protection, examples in unbalanced fault analysis, a 
step-by-step example of a building-algorithm, explanations of sub- 
harmonic resonance and intermachine oscillations, turbine transfer 
functions, utilization of the state transition diagram and a chapter 
on three-phase theory are offered. 


24822 a high voltage line sus- 
pension insulator. Scott, D.N.; Stemler, G.E. (to . «4 
ment of Energy). U US Patent 4,291, 193. 22 Sep 1981. Filed 
date 9 May 19 

PAT APSL-saee2 

A high voltage transmission line suspension insulator is de- 
scribed which monitors its own dielectric integrity. A dielectric rod 
has one larger diameter end fitting attachable to a transmission line 
and another larger diameter end fitting attachable to a support 
tower. The rod is enclosed in a dielectric tube which is hermetical- 
ly sealed to the rod’s end fittings such that a liquid tight space is 
formed between the rod and the tube. A pressurized dielectric 
liquid is placed within that space. A discoloring dye placed within 
this space is used to detect the loss of the pressurized liquid. 
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24823 (EMD—82-16) Costs and benefits of alternative 


sae Seem Se Se aes of Nees s Light Water 
Program. Peach, J.D. (General Ac- 


Washington DC (USA). Energy and Min- 
po Dh). 18 Nov 1981. 10p. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20760. Order Number 


DE82902380. 

Industry implementation of demonstrated improvements 
under any of the three alternatives for continuing federal funding 
for the Light Water Reactor Improvement Program could result in 
$6.3 billion to $17.7 billion in lower electric power generating costs 
by the year 2000. On the other hand, the new administration's 
energy research and development policy is to emphasize only long- 
term, high-risk, but potentially high-payoff research and develop- 
ment while terminating larger technical demonstrations. It is recom- 
mended that the Secretary of Energy establish specific definitions 
for long-term, high-risk, high-payoff programs and direct that they 
be consistently applied to funding current and future research and 
development projects. 
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REFER ALSO TO CITATION(S) 24391, 24841, 24875, 24883, 24888, 24891, 
24892, 24894, 24897, 25640 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 24391, 24841, 24872, 24873, 24875, 24876, 
24878, 24879, 24880, 24881, 24885, 24886, 24887, 24888, 24891, 24892, 24894, 
24897, 24898, 24961, 25640 


24824 PWR-type reactor. Karlsruhe, Germany, F.R.; 
Fachinformationszentrum Physik, Mathematik, Energie 
(1981). 47p. (In German). 

Informationbrochure from KWU is presented describing the 
PWR type reactor in detail, first the reactor components (like cool- 
ing system, fuel elements a.s.o.), all auxiliary systems and quality as- 
surance, construction, inspection and least maintenance of the facili- 
ty. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 
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24825 (WP—106) Modifications Bn. WATER: a large- 
range thermodynamic and transport water property FOR- 
TRAN-IV computer program. Lazarus, R.B.; Secker, P.A. 
(Los Alamos Technical Associates, Inc.. NM (USA)). 
Aug 1979. 25p. i y, P.O. Box 508, 
Sunnyvale, 94086. Order Number DE82902326. 

This report describes FORTRAN-IV water property pro- 
grams that are modifications of WATER, an Argonne Code Center 
code. Changes were made to WATER to reduce computer running 
times for transient analyses using the Composite HTGR Analysis 
Program (CHAP). The modifications include the development of a 
driver subroutine named STMTAP, which calls WATER and per- 
forms calculations that improve CHAP computer efficiency. Tabu- 
lation of property values for water are included in the pressure 

from 0.1 to 100 MPa and temperature range from 273 to 
1073°K. An independent representation is given for saturated liquid 
and vapor properties. 


24826 Rapid scanning system for fuel drawers. Caldwell, 
J.T.; Fehlau, P.E.; France, S.W. (to ent of Ener, ergy). 


US Patent 4,291,227. 22 Sep 1981. Filed date 2 Nov 1979 


PAT-APPL-090845. 

A nondestructive method for unigely distinguishing among 
and quantifying the mass of individual fuel plates in situ in fuel 
drawers utilized in nuclear reactors is described. The method is 
both rapid and passive, eliminating the personnel hazard of the 
commonly used irradiation techniques which require that the analy- 
sis be performed in proximity to an intense neutron source such as a 
reactor. In the present technique, only normally decaying nuclei are 
observed. This allows the analysis to be performed anywhere. This 
feature, combined with rapid scanning of a given fuel drawer (in 
approximately 30 s), and the computer data analysis allows the 
processing of large numbers of fuel drawers efficiently in the event 
of a loss alert. 


2104 Power Reactors, Non-breeding, Otherwise 
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REFER ALSO TO CITATION(S) 24832 


a. Welding automation in the Ontario Hydro nuclear 
program. Lawson, W.H.S.; Shipp, W.J. (Ontario 
Hydro, Toronto). pp 183-190 of Pipeline and energy plant 
piping: design and technology. Toronto, Ontario; Pergamon 
Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

Assembly of a Candu nuclear power plant involves making 
large numbers of identical joints in various sizes of tube and pipe, 
ranging from 6 mm instrumentation tubing to steam lines approach- 
ing a meter in diameter. Ontario Hydro now employs mechanized 
methods for welding several types of these joints. Mechanization is 
applied using gas tungsten arc or submerged arc processes; the 
technical philosophy and details of present applications are de- 
scribed. Simplification of operator training, and improvement of ca- 
pabilities for safe and effective welding under reactor maintenance 
conditions, are among the incentives for increased mechanization 
and more complete automation. Fully automatic welding implies 
that the real-time optimization of welding process and positional 
variables normally under operator control is taken over by the ma- 
chine. Alternatively, the joint and welding procedure must be de- 
signed so that no adjustment will be required to cope with normal 
tolerances. The need for operator interference during welding may 
be eliminated in several distinct ways. Examples of advanced weld- 
ing systems and control concepts under development for future On- 
tario Hydro needs are illustrated. 
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REFER ALSO TO CITATION(S) 24841, 24899, 25227, 25228, 25232, 25243, 
25245, 25246, 25259, 25261 


24828 Fast reactor core design implications 
Gatley, J.A. (Nuclear Power Co. 


ing and irradiation creep. 
(Risley) Ltd. (UK). pp 303- "of Actes de la conference 
internationale sur le comportement sous irradiation des ma- 
teriaux metalliques et des composants des coeurs des reac- 
teurs rapides. Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; 
Bender J.M. (eds.). Paris, France; Commissariat a 
lEnergie Atomique ((ndJ). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 


jancheria, A.; Levine, P.J. (W-Ard, 

Madison, PA (say. pp 331-335 of Actes de la conference 
internationale sur le comportement sous irradiation des ma- 
teurs rapides. ‘Ajaccio, 4-8 jum 1979. Vol, 1, Poirier, J; 
teurs rapides. Ajaccio, 4-8 juin 1979. Vol. 1. 
Dupouy, J.M. (eds.). Paris, France; 
l'Energie Atomique ([nd]J). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The expected steady-state and upset behavior of oxide and 
carbide fuels is presented for a range of high and low swelling clad- 
ding and duct materials. The key issues related to each fuel/clad- 


24830 Irradiation creep of nimonic PE16 alloy in - 
Dounreay fast reactor. Looted G.W.; Mosedale, D 
(UKAEA Dounreay Nuclear Power Development Estab- 
lishment). pp 399-407 of Actes de la conference internation- 
ale sur le comportement sous irradiation des materiaux me- 
talliques et des composants des coeurs des reacteurs rapides. 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
nah. Paris, France; Commissariat a I'Energie Atomique 
ndJ). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The effects of heat treatment variables and damage-rate vari- 
ations on the creep of PE16 have been studied in DFR irradiations 
of loaded helices at doses up to 13 dpa (n/2). Strain, at a given 
dose, was shown to increase with precipitate size and with decreas- 
ing damage-rate. 


24831 Strain hardening influence on swelling and me- 
chanical of a steel-OKh16N15M3B irradiated in the 
BOR-60 reactor. Agapova, N.P.; rae 1 M.M.; Bogole- 
Ox. M.G.; Budylkin, N.1; Davidov, E. as Krasnoselov, 
Kuz'min, V.L; Onufriev, V.D.; Ostrovskii, Z.E.; 
Prokhorov, V.I. pp 115-130 of Actes de la conference inter- 
nationale sur le comportement sous irradiation des mater- 
iaux metalliques et des com ts des coeurs des reacteurs 
—- Ajaccio, 4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, 
(eds.). Paris, France; Commissariat a Energie Atomi- 
que (sap (In Russian) 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Swelling and mechanical properties of fuel cladding samples 
made of strain hardened steel-OKh16N15M3B are examined in this 
paper, in a temperature range between 350 to 690°C, to an integral 
flux of 0.9 x 10% n/cm? with E > 0.1 MeV. A direct relation be- 
tween strain hardening and swelling has been evidenced. By strain 
hardening swelling can be decreased of 15%, and even 20%. 
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REFER ALSO TO CITATION(S) 24826, 24961, 25048, 27575, 27576, 27577 


24832 Nuclear power in India. Bose, D.K. (Indian Statis- 
tical Inst., Calcutta). pp 469-476 of International energy 
studies. Pachauri, R.K. Peed). New York, NY; John Wiley 
and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Stes tas nts ditin settee af etl eas an 
power generation. The system has been acclaimed on various 
grounds by the authority concerned with its organization in the 
country. The present paper intends to examine critically the claim 
for economic superiority of the nuclear power over the thermal 
power which is asserted often by the spokesmen for the former. In- 
formation about the cost of nuclear power that is available to re- 
searchers in India is very meagre. Whatever appears in official pub- 
lications is hardly adequate for working out reasonable estimates 
for scrutiny. One is therefore left to depend on the public state- 
ments made by dignitaries from time to time to form an idea about 
the economics of nuclear power. Due to gaps in information we are 
constrained to rely on the foreign literature and make careful guess- 
es about possible costs applicable to India. 


24833 Nuclear power in the Indian energy context. 
Mohan, S. (Indian Inst. of Science, ore); Nagaraj, B.; 
Seshan, S.; Rohatgi, P.K. pp 477-504 of International energy 
studies. Pachauri, R.K. K. (ed ). New York, NY; John Wiley 
and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 


Jan 1979). 

is paper considers projections of energy demand and 
supply in India by the year AD 2000 by various people and by dif- 
ferent methods. Special emphasis is given to the present and future 
of nuclear energy in India and the environmental and cost aspects 
of expansion of nuclear power are discussed in detail. This study 
shows that the environmental hazards while expanding nuclear 
power should be given substantial consideration before planning 
further energy production. A method is discussed here whereby at 
least the more serious consequence of the fast breeder technology 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 24218 
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REFER ALSO TO CITATION(S) 24870, 24897 


_ wa solution for suboptimal control of 5 | 
parameters. Kim, S.H.; ey He 

Canyang’ Univ Seoul, Korea). Nuclear Science and 

No. 2, 171- 175(Jun 1981). 

An exact solution based on the explicit formulation of the 
optimal time-displacement operator by using the confluent form of 
the Sylvester theorem is presented for synthesizing suboptimal con- 
trol of nuclear reactors with spatially distributed parameters. The 
Helmholtz mode expansion is used for the application of the opti- 
mal theory for lumped parameter systems to the spatially distribut- 
ed parameter systems. A numerical example is given showing the 
expedience of the present method. 8 refs. 


o— Monte Carlo shelf. corrections 
neutron unfolding codes. Brenner, D.J. (Los 
Alamos Sci Lab, NM, USA). Nuclear Science and Engineer- 
ing; 78: No. 2, 175-177(Jun 1981). 

Energy-dependent and integral self-shielding factors are cal- 
culated in this paper by Monte Carlo methods for use with spec- 
trum unfolding codes. For predominantly scattering resonance reac- 


for use 
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tions, agreement with experiment is better than obtained analytical- 
ly. 15 refs. 


24836 Parameter determination and application to nucle- 
ar model calculations of neutron-induced reactions on yttrium 
and zirconium isotopes. Arthur, E.D. (Los Alamos Sci Lab, 
NM, USA). Nuclear Science and Engineering; 76: No. 2, 137- 
147(Nov 1980). 

To meet nuclear data requirements for various practical ap- 
plications, there exists a growing need for cross-section information 
pertaining to nuclei, reaction types, or energy regions where experi- 
mental data are sparse or nonexistent. In this paper, the simulta- 
neous calculation of all major neutron reaction cross sections oc- 
curring over the energy range from 0.05 to 20 MeV for /sup 89/Y 
and /sup 90/Zr is described. 49 refs. 


24837 Neutron capture and fission cross section of ameri- 
cium-241 in the energy  aKeeaks from 10 to 250 KeV. Wisshak, 
K.; Kaeppeler, ‘orschun, t Karlsruhe, Ger). 
one” ience sad E Engineering; 76: No. 2, 148-162(Nov 

The neutron capture and subthreshold fission cross section of 
/sup 241/Am was measured in the energy range from 10 to 250 
keV, using /sup 197/Au and /sup 235/U as the respective stand- 
ards. The results are compared with recent data of other authors. 
30 refs. 


24838 Plane asymetric cell lattices with superimposed 
small Duracz, T. (Inst of Nucl ~~? Otwock, Pol). 
wal Science and Engineering; 76: No. 2, 175-180(Nov 
19 


Multigroup k and /alpha/ eigenvalue problems for plane 
asymmetric cell lattices with superimposed small buckling are con- 
sidered. Experiments for k and /alpha/ eigenvalues and correspond- 
ing fundamental modes are given. A modified diffusion equation is 
introduced and some formulas for homogenized cross sections and 
diffusion coefficients are derived. 9 refs. 


24839 Treatment of resonance absorption in an infinite 
homogeneous mixture using Fourier transforms, Menon, 
S.V.G.; Sahni, D.C. (Bhabha At Res Cent, Bombay, India). 
Nuclear Science and Engineering; 76: No. 2, 181- To7(Nov 
1980) 

In this paper the problem of resonance absorption in isolated 
Breit-Wigner resonances of an absorber in an infinite homogeneous 
mixture of the absorber and moderator with an explicit treatment of 
the moderator collision integral is treated. It is shown that Fourier 
transform techniques can profitably be used to treat this problem. 
The analysis also provides an analytical expression for the asymp- 
totic flux distribution well below the resonance energy. Numerical 
results are presented to demonstrate the accuracy of the method. 24 
refs. 


24840 Application of biasing techmiques to the contribu- 
tion Monte Carlo method. Dubi, A.; Gerstl, S.A.W. (Los 
Alamos Sci Lab, NM, USA). Nuclear Science and Engineer- 
ing; 76: No. 2, 198- 217(Nov 1980). 

Recently, a new Monte Carlo method called the contribution 
Monte Carlo method was developed. The method is based on the 
theory of “contributions” and utilizes a new recipe for estimating 
target responses using a volume integral over the contribution cur- 
rent. The application of some biasing methods to the new contribu- 
tion scheme are examined. A theoretical model is developed that 
enables an analytic prediction of the benefit to be expected when 
these biasing schemes are applied to both the contribution method 
and regular Monte Carlo. This model is verified by a variety of nu- 
merical experiments and is shown to yield satisfying results, espe- 
cially for deep-penetration problems. Other considerations regard- 
ing the efficient use of the new method are also discussed and re- 
marks are made as to the application of other biasing methods. 17 
refs. 
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24841 Nodal Green's function method for multidimen- 
sional neutron diffusion calculations, Lawrence, R.D.; Dorn- 
ing, J.J. (Univ of Ill, Urbana, USA). Nuclear Science and 
Engineering; 76: No. 2, 218-231(Nov 1980). 

A nodal method for the solution of the multidimensional 
neutron diffusion equation is developed and evaluated. The method 
is based on the linear form of the nodal balance equation written in 
terms of the average partial currents across the surfaces of the 
node. The nodal method is applied to several two- and three-dimen- 
sional light water reactor benchmark problems and to a four-group 
liquid-metal fast breeder reactor problem. 35 refs. 


24842 Method of solution of the transport equation in 
toroidal geometry. Fletcher, J.K. (UKAEA, Warrington, 
Cheshire, Engl). Nuclear Science and Engineering; 76: No. 2, 
249-255(Nov 1980). 

The transport equation is considered in toroidal geometry 
using an expansion in unnormalized spherical harmonics. Equations 
are obtained and a method of solution that has worked in other ge- 
ometries is outlined. 6 refs. 


24843 Prompt neutron multiplicity distribution in the 
spontaneous fission of curium-242, Halperin, J.; Bemis, C.E. 
Jr.; Dabbs, J.W.T.; Ketelle, B.H.; Stoughton, R.W.; Hoff, 
R.W.; Dougan, R.J. (Oak Ridge Natl Lab, Tenn, USA). 
Nuclear Science and Engineering; 75: No. 1, 56-59(Jul 1980). 

The prompt neutron multiplicity distribution for the sponta- 
neous fission of /sup 242/Cm has been measured and is reported in 
this paper. The measurement has been carried out with a neutron 
multiplicity counter using hydrogen moderation and neutron detec- 
tion with /sup 3/He proportional gas counters. 10 refs. 


24844 New Ro to the adjustment of group cross 
sections fitting integral measurements - 2, Chao, Y.A. (Car- 
negie-Mellon Unie Pi Pittsburgh, Pa, USA). Nuclear Science 
and Engineering; 75: No. 1, 68(Jul 1980). 

The method developed in the first paper concerning group 
cross sections fitting integral measurements is generalized to cover 
the case when the source of the extracted negligence discrepancy 
cannot be identified and the theoretical relation between the inte- 
gral and differential measurements is also subject to ancertainty. 
The question of how to divide in such a case the negligence dis- 
crepancy between the integral and differential data is resolved. Ap- 
plication to a specific problem with real experimental data is shown 
as a demonstration of the method. 4 refs. 


24845 Fast-neutron cross sections of elemental bismuth. 
Smith, A.; Guenther, P. (Argonne Natl Lab, Ill, USA). Nu- 
clear Science and Engineering; 75: No. 1, 69- 75(Jul 1980). 

Neutron total cross sections of elemental bismuth were meas- 
ured with broad resolutions from 1.2 to 4.5 MeV to accuracies of / 
approximately equals/1%. Neutron differential elastic scattering 
cross sections were measured from 1.5 to 4.0 MeV at incident neu- 
tron energy intervals of /APP 1STH/0.2 MeV over the scattered 
neutron angular range /approximately equals/20 to 160 deg. The 
measured values are interpreted in this paper in terms of an optical- 
statistical model. 30 refs. 


24846 Two-dimensional constrained finite element method 
for nonuniform lattice problems. Briggs, L.L.; Lewis, E.E. 
(Northwest Univ, Evanston, Ill, USA). ‘Nuclear Science and 
Engineering; 75: No. 1, 76-87(Jul 1980). 

A new two-dimensional coarse mesh technique for neutron 
transport calculations, the constrained finite element method, is for- 
mulated and applied to a series of nonuniform lattice problems. The 
method is applied to a series of one-group fixed-source lattice prob- 
lems, and the results are compared to those obtained from uncon- 
strained finite element reference solutions and/or from response 
matrix solutions. 19 refs. 


24847 Separation method for the transport equation and 
sensitivity theory for fusion-fission hybrid analysis. Youssef, 
M.Z.; Conn, R.W. (Univ of Wis, Madison, USA). Nuclear 
Science and Engineering; 74: No. 2, 130-139(May 1980). 

A separation technique that divides the transport equation 
into two parts is developed to analyze fusion-fission hybrid systems. 
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The transport of fusion-produced neutrons (first generation neu- 
trons) is separately calculated and a fission neutron source is gener- 
ated. The behavior of the second and subsequent generations of 
neutrons is obtained using fewer energy groups and a low order 
treatment for scattering. Relations between different adjoint fluxes 
are derived in the context of the separation technique. 29 refs. 


24848 the homogenization uniform lattices. 
Duracz, T. “inst of Nucl Res, Otwock, | Pol). Nuclear Science 
and Engineering; 74: No. 1, 61-64(Apr 1980). 

Assumptions and procedures basic to the methods of the ho- 
mogenization of uniform lattices, based on the small buckling ap- 
proximation, are collected and discussed. A new definition of the 
diffusion coefficient is proposed. 11 refs. 


24849 Neutron spectra measurements upon a spherical as- 
sembly of thoria. Block, R.C.; Becker, M.; Harris, D.R.; Ma- 
laviya, B.K.; Bokharee, S.A.; Emmett, R.W.; Feigenbaum, 
P.S.; Levinson, S.H.; ire, H.T. Jr.; Hayashi, $.A.; Ya- 
mamoto, S. (Rensselaer Polytech Inst, Troy, NY). National 
Bureau of Standards (U.S.), Special Publication; 545-547(22 
Oct 1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A cooperative research program between the Kyoto Univer- 
sity Research Reactor Institute and the Gaerttner Linac Laboratory 
at Rensselaer Polytechnic Institute has carried out neutron spectra 
measurements upon a thoria assembly. The assembly consists of 300 
kg of thoria contained in a 0.6-m-dia. stainless steel sphere and is 
the same assembly reported by Nishihara et al. A 1-kw air-cooled 
spheroidal Ta photoneutron target was developed for use with this 
assembly. Neutron spectra measurements have been carried out 
from approximately 1 kev to 15 Mev at radii of 15 and 20 cm with 
angles of 90° and 130°, respectively. The high-energy spectra were 
obtained with the 50-cm-dia.-by-12.5-cm-thick proton recoil detec- 
tor at 100 meters, and the low-energy spectra were obtained with 
the 30-cm-dia.-by-5-cm-thick 1B-Vaseline-plus-NaI detector at 33 
meters. In order to compare with experimental results spectra are 
being calculated with the DTF-IV one-dimensional transport code 
with ENDF/B-IV data, and results are presented. 7 refs. 
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REFER ALSO TO CITATION(S) 24895, 25238, 25255, 25263, 25264, 25365, 
25671 


24850 Examinations on swelling and irradiation creep of 
the austenitic stainless steel W.-Nr. 1.4981 CW. Bergmann, 
H.J.; Knoblauch, G. (Internationale Atomreaktorbau 
G.mb.H. (INTERATOM), Bergisch Gladbach (Germany, 
F.R.)); Haas, D. (Societe Belge pour l'Industrie Nucleaire, 
Brussels); Herschbach, K. (Kernforschun trum Karls- 
ruhe G.m.b.H. (Germany, F.R.)). pp 37-47 of Actes de la 
conference internationale sur le comportement sous irradia- 
tion des materiaux metalliques et des com gory gery 
des reacteurs rapides. fiesta, 4-8 — 1979. Vol. 2. Poirier, 
J.; Dupouy, J. Paris, France; Commissariat a 
Energie Atomique ([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Irradiation up to 64 dpa of 6 mm OD pressurized capsules 
(300 bar max., material 1.4981 CW) shows max. deformation of 
14%. Maximal linear swelling is 4 %. Swelling is isotropic and 
stress independent. In-pile seems non-linear with stress, at least at 
high fluence and stress levels. 





mechanical es toes 
v, L.S.; Neklyudov, I.M.; Gann, V.V.: 5 
tvienko, B.V. pp 131- 160 of Actes de ja conference inter- 
nationale sur le comportement sous irradiation des mater- 
iaux metalliques et des com its des coeurs des reacteurs 
ides. Ajaccio, 4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, 
. (eds.). Paris, France; Commissariat a Energie Atomi- 
= (nd). (in Russian) 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core an ee Corsica, France (5 Jun 1979). 
This paper deals irradiaton study, made at Kharkov 
Fiziko-Tekhnicheskij Inst., with electron beams and gamma radi- 
ation on structural materials of reactors. Some results on plastic de- 
formation at 300°C, irradiation consolidation and swelling, in a 
temperature range between 90°C to 570°C, on nickel and steel 
OKh16N15M3B are presented. 


24852 (UCID—19240, PP 12-27) How to use QA in 
NDE operations. 19 Nov 1981. NTIS, PC A04/MF AOl. 
Order Number DE82010029. 

From 23. Weapons Agencies Nondestructive Testing Orga- 
nization meeting; Livermore, CA, USA (9 Dec 1980). 

The following four related topics that are designed to stimu- 
late discussion among the attendees are discussed: current status of 
quality policy in the DOE, and the evolution from AEC to ERDA 
to DOE; a QA plan is a management tool - why; developing a 
quality system for NDE - four step process; and how do you meas- 
ure the effectiveness of the QA plan. 


24853 Dilatometer. Brewer, G.A. (to ent of 
Energy). US Patent 4,290,311. 22 Sep 1981. Filed date 8 
Feb 1980. vp. 

PAT-APPL-119709. 

A dilatometer mountable to the exterior surface of pressur- 
ized pipe is designed to measure small pressure variations within 
the pipe. The dilatometer includes two rigid beams tied together by 
nonextensible tensile members on opposite sides of the pipe. One 
member includes a strain gauge mounted to a strain gauge plate. 
Dilation of the pipe distends the beams, stressing the gauge plate. 
The strain is physically magnified on the gauge plate due to its po- 
sition at the end of the beams and in direct proportion to overall 
diametral variation of the pipe due to pressure fluctuations. 


24854 Connarig epnpite Se Set ee See 
ear motion (ii), Hardin, R.T.; Kurinko, C.D. (to Departmen’ 
of Energy). US Patent 4,288, 292. 8 Sep 1981. Filed date é 
Apr 1979. vp. 

PAT-APPL-028018. 

Apparatus is described for providing connection between 
two members having relative movement in a horizontal plane in a 
rotary or linear fashion. The apparatus includes a set of vertical 
surfaces affixed to each of the members, laterally aligned across a 
selected vertical gap. A number of cables or hoses, for electrical, 
hydraulic, or pneumatic connection are arranged between consecu- 
tive surfaces in a c-shaped traveling loop, connected through their 
end portions to the two respective members, so that through a slid- 
ing motion portions of the cable are transferred from between one 
set of surfaces to the other aligned set, across the gap, upon relative 
motion of the members. A number of flexible devices are affixed to 
the upper set of surfaces for supporting the upper portion of each 
looped cable. The apparatus is particularly adaptable to an area 
having limited lateral clearances and requiring signal level separa- 
tion between electrical cables, such as found in the rotating plugs 
and associated equipment of the reactor vessel head of a nuclear re- 
actor. 


24855 Steam generator tube : world experi- 
ence with water-cooled nuclear power reactors during 1979. 
Tatone, O.S.; Pathania, R.S. Nuclear Safety; 22: No. 5, 636- 
655(Sep 1981). 

The performance of steam generator tubes in water-cooled 
nuclear power reactors is reviewed for 1979. Tube failures oc- 
curred at 38 of the 93 reactors surveyed. The causes of these fail- 
ures and the procedures designed to deal with them are described. 
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The defect rate, although higher than that in 1978, was still lower 
than the rates of the two previous years. Methods being employed 
to detect defects include the increased use of multifrequency eddy- 
current testing and a trend to full-length inspection of all tubes. To 
reduce the incidence of tube failure by corrosion, plant operators 
are turning to full-flow condensate demineralization and more leak- 
resistant condenser tubes. 10 tables. 


24856 Nuclear closed-cycle gas turbine (HTGR-GT) - dry 
cooled commercial power plant studies. McDonald, C.F.; 
Boland, C.R. (Gen At Co, San Diego, Calif, USA). Journal 
of Engineering for Power; 103: No. 1, 89-100(Jan 1981). 

This paper outline the most recent design studies for a dry- 
cooled commercial plant of 800 to 1200 Mw(e) power, based on 
both nonintercooled and intercooled cycles, and discusses various 
primary system aspects. Details are given of the reactor turbine 
system and on integrating the major power conversion components 
in the prestressed concrete reactor vessel. 29 refs. 


24857 Measurements of moderator temperature coeffi- 
cients of reactivity for pressure-tube-type reactors. Otsuka, 
T.; Fukumura, N.; Hachiya, Y. (Power React and Nucl 
Fuel Dev Corp, Ibaraki, Jpn). Nuclear Science and Engineer- 
ing; 74: No. 2, 95-105(May 1980). 

The objective of the described experiment in this paper is to 
observe the dependence of the moderator temperature coefficient of 
reactivity on the moderator temperature and to establish an accu- 
rate and convenient method of experimentation and data analysis 
applicable to ordinary critical assemblies consisting of pressure- 
tube-type lattices. Calculational results by the WIMS code repro- 
duce quite well the experimental values of the temperature depend- 
ence of the moderator temperature coefficient of reactivity. How- 
ever, their absolute values are rather small compared to the experi- 
mental ones. 11 refs. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 24837, 24893 


24858 Application of computed tomography techniques to 
pinhole images of nuclear-reactor test fuel rods. Berzins, G.J.; 
McKinnon, G.C.; Bates, R.H.T.; Lumpkin, A.H. (Univ of 
Canterbury, Christchurch, NZ). Nuclear Science and Engi- 
neering; T7: No. 4, 493-495(Apr 1981). 

Profiles, representative of power density within nuclear-reac- 
tor fuel pins, have been constructed from pinhole images. The 
modified back-projection, an established technique used in comput- 
ed tomography, was applied under assumptions of test capsule sym- 
metry. Examples of solid and annular test fuel elements are present- 
ed. 12 refs. 


2204 Control Systems 


REFER ALSO TO CITATION(S) 24874 


24859 La ag 5 pp vp) Fast data acquisition from 
the system of the reactor FRJ-2 (DIDO). Inhoven, H. 

1980. (In German). NTIS (US Sales Only), PC A15/ 
MF AO1. Order Number DE82780085. 


From 11. annual of users of siemens process com- 
puters I; Juelich, F.R. Germany (12 May 1980). 

The Central Department for Research Reactors (ZFR) of 
the Juelich Nuclear Research Center operates among others the re- 
actors FRJ-1 (MERLIN) and FRJ-2 (DIDO) since 1962. In 1976 a 
Siemens 330 computer was installed for the particular requirements 
of DIDO, 1978 another computer of the same type was added for 
general duties of the whole ZFR. From the field of application data 
acquisition and dh anger at the FRJ-2 mainly the complex fast 
analog and binary signals is presented in the report. The main 
points of this field of application have been and still are general 
problems of adapting a 14 year old reactor facility for a digital 
computer; this means: Separation of data in the reactor safety 
system, data acquisition by means of CAMAC, data transfer via an 
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extended branch, acquisition software as HRP, intermediate storage 
as CD, interpretation software as PRP. 


24860 Some possible ways to improve nuclear 
Hsu, Y.Y.; Hon, A.L.M. Nuclear Safety; 22: 


instrumentation. 
No. 6, 728-737(Nov 1981). 

This article examines the adequacy of nuclear power-plant 
instrumentation on the basis of the lessons learned from the acci- 
dent at Three Mile Island 2 and from some of the available ad- 
vanced technology. The examination identifies two areas that could 
be improved-unambiguous indication and reliable data collection. It 
suggests that these two areas can be improved by (1) direct mea- 
surement of key parameters, (2) grouping of information, (3) dis- 
turbance analysis, (4) self-verification of sensors, and (5) ability of 
the sensors to survive in a hostile environment and to measure an 
extended range. Also reported are some of the ongoing research 
programs, including projects on in-vessel liquid-level measurement 
and on-line reactor surveillance systems, at the Nuclear Regulatory 
Commission. 


Surveillance of instruments by noise 

Thie, J.A. Nuclear Safety; 22: No. 6, 738-750(Nov 1981). 

Random fluctuations of neutron flux, temperature, and pres- 
sure in a reactor provide multifrequency excitation of the corre- 
sponding instrumentation chains. Mathematical descriptors suitable 
for characterizing the output, or noise, of the instrumentation are 
reviewed with a view toward using such noise in detecting instru- 
ment faults. Demonstrations of the feasibility of this approach in a 
number of reactors provide illustrative examples. Comparisons with 
traditional surveillance testing are made, and a number of advan- 
tages and some disadvantages of using noise analysis as a supple- 
mentary technique are pointed out. 


2205 Environmental Aspects 
REFER ALSO TO CITATION(S) 26211, 26369 


24862 Critical review of noble gas recovery and treatment 
we Pence, D.T. Nuclear Safety; 22: No. 6, 751-765(Nov 

Noble gas treatment systems for various applications in the 
nuclear industry are reviewed and discussed. The applications con- 
sidered include nuclear fuel reprocessing, reactor waste gas treat- 
ment systems, and reactor emergency noble gas recovery systems. 
The status. of technology and development work in progress is dis- 
cussed. 


24863 Radioactive material released from nuclear power 
plants in 1978. Nuclear Safety; 22: No. 6, 782-788(Nov 1981). 

Releases of radioactive materials in airborne and liquid ef- 
fluents from commercial light-water reactors during 1978 have been 
compiled and reported. Data on solid-waste shipments as well as se- 
lected operating information are included. This report supplements 
earlier annual reports issued by the former Atomic Energy Com- 
mission and the Nuclear Regulatory Commission. The 1978 release 
data are compared with releases from previous years in tabular 
form. Data covering specific radionuclides are summarized. 


24864 Review and evaluation of factors affecting noble- 
gas adsorption on activated carbon. Moeller, D.W. —- 
Univ., Boston, MA); Underhill, D.W. Nuclear Safety; 22 
No.'5, Tween a 4 1981). 

This article is a critical review of the literature describing 
the influence of various factors on the adsorption coefficients for 
radioactive krypton and xenon on activated carbon. Numerical 
analyses show that the three-parameter Antoine equation is useful 
for correlating the effects of temperature on the adsorption coeffi- 
cients. Other important observations are (1) under similar condi- 
tions, charcoals differ significantly in their ability to adsorb krypton 
and xenon; (2) except at unusually high concentrations, adsorption 
coefficients appear to be independent of the concentration of the 
noble gas; and (3) the composition of the carrier gas significantly 
affects the adsorption coefficient, especially at low temperatures. 51 
references. 
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24865 Segue of eit, Enis, JE. (Oak Ridge Na- 
tional Lab., TN); Easterly, C.E. Nuclear Safety; 22: No. 5, 
612-625(Sep 1981). 


A review of both natural and man-made tritium sources is 
presented. Tritium production and release rates are discussed for 
light-water reactors (LWRs), heavy-water reactors (HWRs), high- 
temperature gas-cooled reactors (HTGRs), liquid-metal fast breeder 
reactors (LMFBRs), and molten-salt breeder reactors (MSBRs). In 
addition, release rates are discussed for the tritium production facili- 
ty near Aiken, S.C., fuel-reprocessing plants, explosives, and fusion 
reactors. A discussion of the chemical forms of releases is included. 
Energy-producing facilities are ranked in order of increasing tritium 
production and release as follows: HTGRs, LWRs, LMFBRs, 
MSBRs, and HWRs. The majority of tritium releases have been in 
the form of tritiated water (HTO). 119 references. 


24866 Transmission of a gaseous 
through an adsorber bed. Madey, R.; Huan 
E. (Kent State Univ, Ohio, USA). Nuclear 
neering; 78: No. 3, 205-210(Jul 1981). 

The time-dependent and steady-state solutions for the trans- 
mission of a gaseous radioactive isotope through an adsorber bed 
are derived. Based on the mathematical results, criteria are given 
for the design of adsorber beds for decreasing the concentration of 
a radioactive contaminant. An example illustrates the possibility of 
reducing the radioactivity of short-lived xenon isotopes in a carrier 
gas flowing through adsorber beds. 12 refs. 
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REFER ALSO TO CITATION(S) 27309 


ive isotope 
, J.C.; Pflumm, 
ience and Engi- 


24867 Radio-induced creep over 0.5 Tsub(s) in stabilized 
austenitic steels, Wassilew, C.; Anderko, K.; Schaefer, L. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festk orschung). pp 
419-425 of Actes de la conference internationale sur le com- 
——— sous irradiation des materiaux metalliques et des 
posants des coeurs des reacteurs rapides. Ajaccio, 4-8 

juin P1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
Guu Commissariat a Energie Atomique ({ndJ). (In 


res ~ 7 Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Creep rate at 0.6 Tsub(s) (985K) versus stress was deter- 
mined in stabilized austenitic steels (1-497 and 1-4981), before and 
after irradiation in the BR2 reactor. In pile creep rate, under 100 
MPa, is dependent of defect production and varies linearly with 
stress. 


24868 (PB—81-209876) NBS reactor: summary of activi- 
ties, July 1979 to June 1980. Shorten, FJ. (National Mea- 
surement Lab. (NBS), Washington, DC (USA)). May 1981. 
215p. NTIS, PC A10/MF AO1. 

This report summarizes all those programs which depend on 
the NBS reactor. It covers the period from July 1979 through June 
1980. The programs range from the use of neutron beams to study 
the structure and dynamics of materials through nuclear physics 
and neutron standards to sample irradiations for activation analysis, 
isotope, radiation effects studies, neutron radiography, and nondes- 
tructive evaluation. 


24869 Experiments and analyses of neutron and gamma- 
ray streaming in the cavity-duct system of a fast neutron 
source reactor. Oka, Y.; Yanagisawa, I.; An, S.; Miyasaka, 
S.; Hyodo, T. (Univ of Tokyo, Jpn). Nuclear Science and 
Engineering; 76: No. 2, 119-136(Nov 1980). 

Reaction rate and dose rate distributions due to streaming of 
neutrons and gamma rays were measured in the nearly cubical 
cavity and in the ducts leading to the cavity at the fast reactor 
YAYOI. This paper describes the experiment and reports the re- 
ee oe ee 

two-dimensional discrete ordinates transport code, TWO- 
TRANIL 11 refs. 
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Determination of coupled-core-reactor 
a : Yamane, Y.; ne Tanaka, 


rameters through frequency response. 

K.; Nishina, K.; Tamagawa, H.; H. Shiroya, S. (Nagoya Univ, 
Jpn). Nuclear Science and Engineering; 76: 232- 
245(Nov 1980). 

A method is proposed to derive three kinetic parameters of a 
zero-power coupled-core system, namely coupling reactivity / 
DELTA/, mean neutron time /tau/sub O/VER BAR/, and neu- 
tron generation time /LAMBDA/ of respective cores, from the 
measured frequency responses. For experimental determination of 
the parameters as well as frequency response, experiments were 
carried out with a pile oscillator installed in the Kyoto University 
Critical Assembly, a light-water-moderated and -reflected critical 
assembly. The variation of kinetic parameters with the core dis- 
tance, in particular, was observed with special attention. The valid- 
ity of the proposed method is demonstrated by close agreement in 
the first two of the above three parameters between the theory and 
the experiment. 42 refs. 


2209 Reactor Safety 
REFER ALSO TO CITATION(S) 24939, 24940, 25666 


24871 ay gm Ny ~ Congress should increase financial 
protection to public from accidents at DOE nuclear oper- 
ations. (Com mptole ace of the United States, Washing- 
ton, DC). 14 Sep 1981. 22p. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20760. Order Number 
DE82902371. 

In the event of a nuclear accident at a Department of 
Energy (DOE) facility, liability protection for public injury would 
be covered by the Price-Anderson Act. The act establishes the 
sources and amount of funds to cover public injury and provides a 
basis for relatively speedy compensation. The act also limits the 
amount of funds that are readily available for compensation. GAO 
believes that since it is the Nation's policy to foster the continued 
development of nuclear power, the protection provided DOE con- 
tractors by the Price-Anderson Act is needed, especially since alter- 
native methods for insuring the public against the potential hazard 
of a catastrophic nuclear accident do not provide as much financial 
protection as does the Price-Anderson Act. In GAO's opinion, 
public protection under the Price-Anderson Act should be in- 
creased for DOE contractor operations. Certain provisions in the 
Price-Anderson Act and its implementation: (1) serve to provide 
less public financial protection from accidents occurring at DOE 
contractor-operated facilities than at licensed commercial facilities; 
and (2) may not adequately protect the public from the financial 
consequences of a catastrophic nuclear accident. Finally, the act 
does not clearly establish whether evacuation costs in all cases 
would be covered. GAO recommends that the Congress correct 
these problems. 


(INIS-mf—6714, pp vp) Recent advances and ap- 
differential tial sensitivity 


plications of in reactor safety. 
Cacuci, D.G.; Maudlin, P.J.; Parks, C.V.; Weber, C.F. (Oak 
Ridge National Lab., TN (USA)). 1981. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

The use of adjoint-based sensitivity theory for the nonlinear 


both continuous and discrete systems of equations. Several new re- 
sults are described concerning applications to the fast reactor safety 
code MELT and the inverse heat conduction code ORINC. Sensi- 
tivity coefficients are obtained for important problem parameters 
and validated by comparison with direct recalculations using per- 
turbed date. This sensitivity methodology is seen to significantly 
reduce computational expenses when compared to methods based 
on direct recalculations. Extensions of the theory to more compli- 
SE ES STD EC NE eae ee 
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—3070, pp PP ¥p of the 
(KFK—307 ) Analysis MH, 


of hypothetical meltdo Reimann, 
K. Feb 1981. (In Gems NTIS (US Sales Only), PC 
Al14/MF AO1. Order Number DE82780083. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

Past investigations on the development of meltdown events 
in large PWR standard facilities have shown the phenomena up to 
the loss of integrity of the steel containment as the last barrier 
against fission product release into the environment to be deter- 
mined first of all by the interaction of the melted mass of the core 

the concrete of the reactor foundation, lasting much longer 

the events occuring within the reactor vessel. This is only for 

actual work in the PNS emphasis is put on model development 

analysis of the 4th phase, the concrete melting phase. In addi- 
tion a summary is given on the state of knowledge of the phenom- 
ena to be expected within the reactor vessel and the containment as 
well as the still open questions and problems. Also the relevance of 
other PNS activities is to be indicated by means of encorporating 
them into the process of development of hypothetical accidents. 


(KFK—3070, pp vp) Human error: An essential 

problem of nuclear power plants. Smidt, D. Feb 1981. (In 

German). NTIS (Us Sale Sales Only), PC Al4/MF AOl1. Order 
Number DE8278008 

From 7. annual -_ colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

The author defines the part played by man in the nuclear 
power plant. The dicussion of tactical errors and their avoidance is 
followed by a report on the actual state of plant technology and 
possible improvements. Subsequently a study of the strategic errors 
including the conclusion to be drawn until now (joint between 
plant and man, personal selection and education) is made. If the 
joints between man and machine are designed according and phys- 
iological strengths and weaknesses of man are fully realized and 
taken into account, human errors will not be essential problem in 
nuclear power plant. 


24875 (KFK—3070, pp vp) NRC’S core melt research 
program and its relation to current activities. 
Murley, T.E.; DiSalvo, R.; 5 Ny R.; Silberberg, M. Feb 
1981. NTIS (Us Sales Only), PC A14/MF AOl. Order 
Number DE82780083. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

Immediately after the TMI-2 accident, the NRC took actions 
to improve nuclear plant designs, to upgrade operator training and 
to implement better emergency planning procedures. These require- 
ments are embodied in the TMI Action Plan. In addition to these 
immediate actions, the NRC initiated a number of longer-term rule- 
making activities to deal with Emergency Planning, Siting Policy, 
Minimum Engineered Safety Features and Degraded Core Cooling. 
One of the major questions to be considered during the Degraded 
Core Cooling Rulemaking is what design features, if any, should be 
included in nuclear plants to mitigate the consequences of severe 
fuel damage or core melt accidents. In order to provide a technical 
basis for addressing these questions, the safety research program is 
being expanded significantly. This paper describes the historical 
background as well as the future plans for NCR's core melt re- 
search program. 


24876 (KFK—3070, pp vp) U.S. steam explosion re- 
search: Risk perspective and experimental results. 

M.; Corradini, M.; Mitchell, D.; Nelson, L.; Sherry, R. Feb 
1981. NTIS (US Sales Only), PC Al4/MF AOl. Order 
Number DE82780083. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

In part 1 of this presentation it is discussed the significance 
of steam explosion events in ractor safety analysis. The physical 
processes involved in a steam explosion event are briefly described 
and the results from the Reactor Safety Study reviewed, where the 
first attempt at quantifying the risk from steam explosion was made. 
The author describes the elements of the NRC steam explosion re- 
search program, presents a summary of past results from this re- 
search program and indicates how these results from this research 





3041 / ERA VOL. 7, NO. 9 


program and indicates how these results have changed the percep- 
tion of the importance of steam explosions as a safety concern in 
postulated meltdown accidents. In the second part of this presenta- 
tion, it is described, the Sandia steam explosion research program. 
A summary of the results of the experimental and analytical are 
presented programs which are investigating the physical processos 
involved in steam explosion events. There are also described the 
technical basis for the containment failure estimates which are pre- 
sented. 


24877 (KFK— os oe Toe ae ae 
research within the uclear Safety. Rinisland, H 

A.; Horsch, F.; Hosemann, J.P. Feb 1981. 
German). NTIS ad Sales Only), PC Al4/MF AOl1. 
Number DE8278008 

From 7. annual - colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

The working program of the Project Nuclear Safety (PNS) 
consists of the following key points that are described: 1) dynamic 
stresses of reactor components under accident conditions, 2) acci- 
dental behavior of fuel assemblies, 3) progress of core melting acci- 
dents and release of fusion products, 4) improvement of fusion 
product retention in the containment resulting in a reduction of ra- 
diation exposure, 5) accident sequence analyses for the large repro- 
cessing plant, 6) dispersion and consequences of released nuclear 
pollutants. 


24878 eS aa pp vp) Methods of fluid and struc- 
ture dynamics in the analysis of acciden 

Schumann, U. Feb 1981. ). 

Only), PC Al4/MF A01. Order Number DE82780083. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

A summary is given on some mathematical methods for fluid 
and structure dynamics available in the Instiute for Reactor Devel- 
opment. The following cases of application are described: locals on 
the reactor vessel internals (especially core shroud) of a PWR after 
a break of a reactor coolant pipe in the-cold leg, loads on the core 
support (control rod guide tubes) of a PWR caused by a hot leg 
break, loads on spherical containments with pressure suppression 
system (BWR type 69) caused by steam condensation, vibrations of 
cylindrical and spherical shells, compressible and two-phases flow 
in complicated geometries. 


ding eee te on S Po 0 Pees tame 
means 0 
under blowdown conditions in ‘COSIMA Class, G.; Meyder, 
R.; Hain, K. Feb 1981. (In German). NTIS (US Sales Only), 
PC A14/MF AO1. Order Number DE82780083. 
From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 


Cy eS. 

operation and in the COSIMA fuel rod simulators 
the heat produced in the rod is transferred from the ceramic pellets 
via a gas-filled gap, influenced by fuel relocation, as well as the 
thin-walled cladding to the coolant. From the point of the view of 
heat transfer a marked effect of the LOFT-typical thermocouple in- 
strumentation on the temperature indications interpreted as clad- 
ding temperatures was to be expected during the blowdown phe- 
nomena. In the experiments performed in COSIMA this effect was 
shown to be of decisive importance for the interpretation of the ex- 
periment in the case of fog cooling taking place and with respect to 
the occurrence of rewetting. 


24880 (WCAP—9804) Probabilistic analysis and oper- 
ational data in response to NUREG-0737, Item I1.K.3.2 for 
(Wetiaghoes NSSS plants. Wood, D.C.; Gottshall, C.L. 

7 nae dh Co , Pittsburgh, PA (USA)). Feb 
oer ectric Corporation, P.O. Box 
158, PA 15663. Order Number DE82902330. 

This in hee various modifications to Westinghouse 
plants since TMI and, using probabilistic analysis via event trees, 
estimates the effect of the post-TMI changes, including an automat- 
ic (PORV) (power operated relief valve) isolation concept identi- 
fied in NUREG-0731 item II.K.3.1. The requested safety valve 
operational data is included as an appendix. A significant reduction 
in the frequency of a small break LOCA, due to a stuck open 
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PORV has already been achieved by the modifications made subse- 


Heuser, F.W. 
Bo, A 1981). 


dents in nuclear power plants sited in the Federal Republic of Ger- 
many. The technical part of the analysis was performed for a repre- 
sentative pressurized-water-reactor nuclear power plant of the 
1300-MW(e) class. For the risk assessment, 19 sites were consid- 
ered, with a total of 25 reactor units presently in operation, under 
construction, or undergoing the licensing procedure. In the spring 
of 1981 a translation of the main report [German Risk Study-Main 
Report (EPRI-NP-1804-SR)], including the investigations and re- 
sults of Phase A, was published by the Electric Power Research 
Institute. 


Marviken Critical Flow Pg: est Program. Schultz, 
R Rs Ericson, L. Nuclear Safety; 22: No. 6, 712-727(Nov 
In the Marviken Full-Scale Critical Flow Test Program, a 
multinational project, 27 tests were conducted to obtain critical 
mass flow data for short nozzle geometries (200 to 509 mm in diam- 
eter with length-to-diameter ratios from 0.3 to 3.7) comparable to 
pipe sizes present in world nuclear reactor stations. The nozzle inlet 
pressures ranged from 5.2 to 2.6 MPa with the fluid subcooled as 
much as 50°C to low-quality saturation. A maximum nozzle mass 
flow rate of 14 Mg/s was measured. Typical data are presented and 
discussed in this article. These data provide an important link be- 
tween the previously available small-scale critical mass flow rate 
data and existing operational hardware. 


24883 yo feedwater nozzle oy eign 
return line nozzle cracking. Nuclear Safe; 22 0. 6, 778- 
781(Nov 1981). 


In its 1978 Annual Report to Congress, the Nuclear Regula- 
tory Commission identified as an unresclved safety issue the appear- 
ance of cracks in feedwater nozzles at boiling-water reactors 
(BWRs). Later similar cracking, detected in return water lines for 
control-rod-drive systems at BWRs, was designated Part II of the 
issue. This article outlines the resolution of these cracking prob- 
lems. 


24884 Defense-in-depth approach to safety in light of the 
Three Mile Island accident. Breen, R.J. Nuclear Safety; 22: 
No. 5, 561-569(Sep 1981). 

Defense in depth has been a useful concept for addressing 
safety in current light-water reactors. It is discussed in the context 
of the accident at Three Mile Island 2 and some of the follow-up 
actions by the industry and the Nuclear Regulatory Commission 
(NRC). Also discussed is the impact of various current activities of 
both the industry and the NRC on defense in depth. Particular at- 
tention is given to the role that significant-event evaluation, safety- 
parameter display systems, and systematic decision-making process- 
es in emergency planning may play in strengthening the three levels 
of defense in depth (prevent, detect and mi ‘zate, and contain and 
protect). The increasing utilization of quantitative techniques for as- 
sessing reactor safety is also discussed. 


and occupational 
try. Lombard, J. — d'Etude sur l’Evaluation de la Pro- 


 Nucleaire, Fontenay aux Roses, 


5) $70-576(Sep 


tection dans le 
aD Fagnani, F. Nuclear Safety; 22: No. 5 
1981). 





Equity problems arise in risk management whenever a situa- 
justifies dividing the exposed population into specific sub- 
The usual practice in radiation protection in the nuclear 
cycle, which consists roughly in dividing the population into 
groups (plant employees and the general public), assumes that 
system for each group is relatively 


.L. (Los 
No. 5, Lap -593(Sep 1981), 

The article summarizes thermal-hydraulic and core-damage 
analyses, completed by August 31, 1979, of the initial part of the 
accident at the Three Mile Island 2 nuclear power plant on March 
28, 1979. Simulations performed with the Transient Reactor Analy- 
sis Code (TRAC) provided a better understanding of the primary- 
system thermal-hydraulic response during the first 10,800 s (3 h) of 
the accident and provided a basis for reactor core-damage esti- 
mates. The calculated primary-coolant-system pressures and tem- 
peratures and pressurizer level agreed well with the measured data. 
On the basis of TRAC-calculated results, estimates were made of 
the extent of core and the amount of hydrogen produced 
during the first 10,800 s (3 h). Also, maximum core-damage esti- 
mates were made from extrapolations beyond 10,800 s (3 h) and 
from plant data. These estimates indicated that the reactor fuel did 
not reach its melting temperature, that a substantial amount of fuel- 
rod cladding was severely oxidized, and that some cladding melting 
and relocation occurred. 


24887 Technical note: potential problems of steam gener- 
ator overfill. » R.C. (Oak Ridge National Lab., TN). 
Nuclear Safety; 22: No. 5, 671-674(Sep 1981). 

There has been eleven events at B & W plants that resulted 
in high-water-level alarms, but only one of these (Rancho Seco) re- 
sulted in the spilling of water into the steam lines. Such overfills 
could affect the plant safety in several ways, which are discussed. It 
is recommended by NRC AEOD that, until analyses of steam gen- 
erator overfill are performed and evaluated for safety significance, 
the event should be considered an unresolved safety issue. (DLC) 


24888 Match hydraulic-transient analysis to power plant 
water-system needs. O’Keefe, W. Power; 125: No. 8, 73- 
75(Aug 1981). 


A state-of-the-art report on the problems associated with 
water hammer in piping systems of central stations is presented. In 
particular, damage to the environment and threat to availability are 
considered. To guide waterhammer evaluation decisions, some rele- 
vant general experience with circulating-water systems is summed 
up. 


24889 NDE techniques and technicians. Lihach, N. 
EPRI (Electric Power Research Institute) Journal; 6: No. 6, 
ee ay 1981). 

Electric Power Research Institute's Nondestructive 
rs... (NDE) Center is a new facility where the results of 
completed Institute research can be transformed into field-qualified 
NDE techniques and equipment for the nuclear power industry, 
where technicians can be trained to work with these specialized 
techniques and equipment, and where the manpower pool of future 
technicians can be fostered. 


24890 ae calculation of gamma rays including 
bremsstrahlung by the discrete ordinates - code ‘PALLAS. Ta- 
—, K.; Tanaka, S.; Kinno, M. (Ship Res Inst, Ibaraki, 
spe). mh Science and Engineering; 78: No. 3, 273- 
283(Jul 1981). 

For the transport calculation of gamma rays including 
bremsstrahlung, an improvement is made in the PALLAS-PL, SP 
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discrete ordinates direct-integration code to enable evaluation of 
bremsstrahlung. Comparisons of PALLAS calculations with experi- 
ments are presented in this paper to test the validity of this code 
and method. Also presented are calculations of buildup factors and 
of energy spectra, including the contribution of bremsstrahlung, for 
a plane monodirectional beam of 8-Mev gamma rays normally inci- 
dent on lead and on tungsten. 28 refs. 


24891 Fission-product energy release for times following 
thermal-neutron fission of plutonium-239 and plutonium-241 
between 2 and 14 000 s. Dickens, J.K.; Love, T.A.; McCon- 
nell, J.W.; Peelle, R.W. (Oak Ridge Natl Lab, Tenn, USA). 
ie)” Science and Engineering; 78: No. 2, 126-146(Jun 

The goal of the experiment reported in this paper is to pro- 
vide energy-release data for thermal-neutron fission of /sup 239/Pu 
to an accuracy of approximately 3% for times-after-shutdown of in- 
terest for analysis of a hypothetical LOCA. Spectral data were ob- 
tained using scintillation spectrometers for beta and gamma rays 
separately and were processed to the form of total yield and total 
energy-release integrals per fission for each set of time-interval pa- 
rameters. Comparisons with other experimental data show that the 
present results are generally smaller than the other data, in some 
cases by more than the estimated uncertainties. 47 refs. 


24892 Phenomenological modeling of the triggering phase 
of small-scale steam explosion experiments. Corradini, M.L. 
(Sandia Lab, Fr tm ang ue, NM, USA). Nuclear Science and 
Engineering; 78: No. 2, 2 134-170(Gun 1981). 

the past few years, over 300 small-scale experiments 
have been performed by Nelson at Sandia National Laboratories, 
investigating the triggering of steam explosions between water and 
molten light water reactor (LWR) materials over a variety of initial 
conditions. The primary purpose of this paper is to present the re- 
sults of phenomenological modeling and analyses that may explain 
the experimental observations. Three major conclusions are sug- 
gested by the analysis. 24 refs. 


24893 Film boiling and vapor explosions from small 
spheres. Shih, C.; El-Wakil, M.M. (Natl Tsing Hua Univ, 
Taiwan, China). Nuclear Science and Engineering; 77: No. 4, 
470-479(Apr 1981). 

Experimental and analytical studies of free convection film 
boiling around small spheres are reported. The relation of film boil- 
ing to possible vapor explosions is discussed. The system simulates 
the interaction between fragmented fuel particles and coolant in a 
nuclear reactor accident. Ex ents were conducted on hot small 
brass spheres, 0.3175, 0.4762, and 0.6350 cm in diameter, suddenly 
immersed in Freon-11 and Freon-113, 0 to 20 K subcooled, at at- 
mospheric pressure. Sphere temperature versus time cooling curves 
were obtained and minimum film boiling temperatures were deter- 
mined. A lumped parameter system was used to convert the 
former-to-average heat flux versus wall superheat boiling curves. 24 
refs. 


Investigation of blowdown problems with the ane 
a code DRIX-2D. Moesinger, H. (Kernforschun 
Karlsruhe, Ger). Nuclear Science and Engineering; 16: Ro 2, > 
89-102(Nov 1980). 

A model for two-phase (water-vapor) flow in two-dimen- 
sional Cartesian or cylindrical coordinates is described that is im- 
plemented in the computer code DRIX-2D. The model includes 
slip between the phases and accounts for thermodynamic nonequili- 
brium. The code was designed as a “best-estimate” model for simu- 
lation of loss-of-coolant accidents (LOCAs) in light water reactor 
safety analysis. In this paper results of DRIX-2D applications are 
reported that can be used to assess the validity of simplified LOCA 
models. 16 refs. 


Gamma-ray buildup factors for stratified lead and 
mea shields. Jiang, S.H. (Natl Tsing Hua Univ, Hsinchu, 
Taiwan). Nuclear Science and Engineering; 15: No. 1, 16- 
29(Jul 1980). 

In this paper, a gamma-ray transport code BIGGI-4T is used 
to study the gamma-ray transmission in the lead-water layers in slab 
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geometry for a plane monodirectional gamma-ray source. Energy 
absorption buildup factor at the interface between layers is investi- 
gated in more detail. Transmission buildup factors obtained in the 
present study are compared with those calculated by other empiri- 
cal formulas. The applied range of various empirical formulas is dis- 
cussed. 24 refs. 


24896 Characteristics and stability analyses for two-phase 
flow equation systems with viscous terms. Arai, M. (Toshiba 
Corp, Kanagawa, Jpn). Nuclear Science and Engineering; 74: 
No. 2, 77-83(May 1980). 

One-dimensional two-phase flow equations, describing mass 
and momentum equations for two phases, are used to analyze vis- 
cous term contributions to stability problems concerning two-phase 
Sn ee ae ae eae 

lize disturbances, if the ratio of the system's dimension to the wave- 
length is sufficiently larger than the Reynolds numbers for the two 
phases. Some examples show that this result holds, when differen- 
tial terms are added. An example of stable systems for any wave- 
length perturbations is given by adding a simple wall shear-like 
stress term. These results are obtained by the use of a linear stabil- 
ity analysis. 12 refs. 


24897 Fission-product energy release for times following 
thermal-neutron fission of **°U between 2 and 14 000 s. 
Dickens, J.K.; Love, T.A.; McConnell, J.W.; Peelle, R.W. 
(Oak Ridge Natl Lab, Tenn, USA). Nuclear Science and En- 
gineering; 74: No. 2, 106-129(May 1980). 

Fission-product decay energy-release rates have been meas- 
ured for thermal-neutron fission of /sup 235/U. The purposes of 
this report are to present the experiment and the data obtained and 
to compare the data directly with other recent results. Finally, the 
data is compared with the new decay heat standard, and comments 
upon its validity for use in analysis of a hypothetical LOCA are 
presented. 44 refs. 


24898 Nonequilibrium vapor production model for critical 
flow. Rivard, W.C.; Travis, R. (Los Alamos Sci Lab, NM, 
USA). Nuclear Science and Engineering; 74: No. 1, 40- 
48(Apr 1980). 

A new model is described for nonequilibrium vapor produc- 
tion (flashing) in critical two-phase flow. The model is based on a 
description of turbulence enhanced thermal diffusivity in the liquid 
and a Weber number criterion for bubble size. Results of calcula- 
tions are compared with flow rate and pressure data from blow- 
down experiments with various nozzle geometries. 19 refs. 


24899 Investigations on the behaviour of UO, particles 
and sodium aerosols in SNR accidents. Sauter, H.; Schuetz, 
W. pp 323-329 of Aerosols in science, medicine and technol- 
of” Physical and chemical properties of aerosols. Stoeber, 

Hochrainer, D. (eds.). Isruhe, Germany, F.R.; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct = 

Sodium is evaporated from hot (400-900°C) sodium pools 
into an inert gas atmosphere in the NALA experiments. Mixtures of 
Cs, Nal, SrO and UO, simulate traces of fuel and fission products 
as can occur in a hypothetical SNR accident in the coolant sodium. 
Apart from the evaporation rate of the substrate itself, the where- 
abouts of these mixtures, whose release in the case of an accident is 
a source of radiological burden in the containment, is of interest. 


24900 Steam and air as carrier gas when operating a cas- 
cade impactor to in nuclear aerosols, Albrecht, H.; 
Wild, H. pp 351-357 of Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, ee F.R. (22 - 24 Oct 1980). 

A spiral aerosol centrifuge and a cascade impactor have 
been used to investigate the size distribution and element distribu- 
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tion of nuclear melt aerosols. The following work particularly deals 
with the cascade impactor in air and steam operation. 


y, Merete be- 
; Schoeck, W. 


316-322 of Aerosols i in science, Me a By and technolo; 


Energie, Physik, Mathematik 
(1980). (In German) - 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The steam condensation can have a dominant influence on 
the behaviour of aerosols as it changes the parameters size, density 
and form of the particles. The behaviour of (radioactive) aerosols 
also plays an important role in the research project Safety of Power 
Plants being carried out in the Nuclear Research Centre Karlsruhe. 
Aerosols of nominable concentration can be produced where they 
are removed by natural decomposition processes from the air-car- 
ried state. The steam condensation on particles is the most impor- 
tant aerosol process under the special conditons in the contain- 
ments. Its exact calculation is particularly important in aerosol de- 
composition models. Furthermore, this process is of general aerosol 
physical interest. The experimental measurements on particle 
growth as a result of steam condensation are now concluded. It 
therefore seems appropriate to summarize the results. 
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24902 (EPRI-EL—2211, pp 4.29-4.50) eg 2 A ane 
trum analysis of operating h electric machines, T: 
ley, J.E. Dec 1981. NTIS, PC A10/MF AOI. ‘Gaie 
Number DE82901903. 

From Workshop on rotating machinery insulation; St Louis, 
MO, USA (22 Sep 1981). 

The American Electric Power System provided its seven 
state service area with almost 110 billion kWh of energy in 1980 
from approximately 22,000 MW of coal fired, nuclear, and hydro 
electric generators; of this, only 600 MW is pumped-storage. How- 
ever, due to their unique characteristics, our five pumped-storage 
machines are significantly more important than the small percent- 
age of system capacity they represent. Typical operation consists of 
zero to full load cycles repeated several times daily. Because of 
this, along with pumping duty, machine aging is rapid. A pump 
generator may experience more deterioration in five years than a 
run-of-the-river machine will in fifty years. When the EPRI Project 
970-1 Final Report was made available in late 1979, a diagnostic 
program following the results of Radio Frequency Monitoring of 
Generator Arcing was implemented. In particular, similar methods 
were employed to analyze the stator condition of multi-salient-pole 
air cooled machines, not full speed hydrogen filled steam turbine 
generators. Results of this application have been most encouraging. 
The preliminary results indicate the following: a machine without 
electrical problems produces little radio noise; some low level of 
electrical noise is generated by all machines; severe problems pro- 
duce severe radio noise; if stator deterioration increases, the noise 
level increases; sufficient lead time may be available to schedule 
maintenance before a failure occurs; similar machines produce a 
similar electrical spectrum signature; the general source of dis- 
charges can be determined; a very wide spectrum of frequencies 
describes a machine; and a likelihood of failure or performance 
rating can be calculated from spectrum analysis. 


24903 Automatic ultrasonic apparatus developed for peri- 
odic inspection of the high pressure hydraulic system at Din- 
orwic Power Station. Deane, J.A. (Central Electricity Gen- 
erating Board, Manchester, England). pp 283-290 of Pipe- 
line and energy plant piping: design and technology. Toron- 
to, Ontario; Pergamon of Canada Ltd. (1980). 





From International conference on pipeline and energy plant 
- fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 


980). 

ee ey ee ay 
to have a rapid response time and will be used to control grid 
system frequency. Such service will subject parts of the high pres- 
sure hydraulic system to a severe fatigue duty throughout normal 
operating life. The design accommodated this feature but, as an 
added precaution to ensure continued absence of fatigue cracking in 
critical areas, a periodic inspection program has been started. Prior 
to plant commissioning, ultrasonic fingerprint data will be obtained 
by carrying out automatic tests at high sensitivity, on large lengths 
of thick-section welded and cast material. The results of future peri- 
odic inspections will then be compared with the fingerprint data to 
monitor plant condition. This paper outlines the inspection policy, 
which is based both on fracture mechanics studies and a recogni- 
tion of the limitations of ultrasonic testing. The ultrasonic tech- 
niques have been selected to meet stringent performance require- 
ments. The automatic apparatus specially built for the fingerprint 
inspections of penstocks in 1980 is described, including scanning 
equipment and methods of data display, storage and retrieval. 


2505 Flywheels 
REFER ALSO TO CITATION(S) 25189 
2506 Thermal 


24904 Aquifer thermal energy storage: a numerical simu- 
lation of Auburn University field ts. Tsang, C.F.; 
Buscheck, T.; Doughty, C. (Univ of Calif, Berkeley, USA). 
Water Resources Research; 17: No. 3, 647-658(Jun 1981). 

This paper describes the computer simulation of two cycles 
of a seasonal aquifer thermal energy storage experiment recently 
carried out by Auburn University. The simulated production tem- 
peratures and energy recovery factors agree well with the field 
data. A general description of the experiments and the numerical 
model used are given. Discussions are also given on the determina- 
tion and choice of various parameters used in the simulations. 
These are followed by a detailed comparison of simulated and ob- 
served temperature distributions. 36 refs. 


2509 Batteries 
REFER ALSO TO CITATION(S) 25089, 25189, 25220, 25513 


24905 (LBL—11990, pp 3.39) Applied battery and elec- 
trochemical program. Cairns, E.J.; McLarnon, F.R. 
Jul 1981. NTIS, PC A1l6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Lawrence Berkeley Laboratory (LBL) has lead mission re- 
sponsibility for management of the Applied Battery and Electro- 
chemical Research Program, which is supported by the Office of 
Advanced Conservation Technologies of the Department of 
Energy (DOE). This program provides the applied research base 
which supports all of DOE’s Electrochemical Systems missions, 
and the general objective of the program is to help provide electro- 
chemical systems that can satisfy economic, performance, and 
schedule requirements. The specific goal of the project is to identi- 
fy the most promising electrochemical technologies and transfer 
them to industry and/or another DOE program for further devel- 
opment and scaling-up. Progress is summarized. (WHK) 


24906 (LBL—11990, pp 3.40-3.41) Battery electrode 
studies. Cairns, E.J.; McLarnon, F.R.; Katz, M.; Nichols, J. 
Jul 1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This project's purpose is to study the behavior of electrodes 
used in secondary batteries and to investigate practical means for 
improving their performance and lifetime. Investigations have fo- 
cused on the zinc electrode, which exhibits satisfactory perform- 
ance in rechargeable alkaline cells (Zn/NiOOH, Zn/AgO) but has 
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an inadequate cycle life. The short lifetime and continual capacity 
loss of the zinc electrode are closely related to a phenomenon 
known as shape change, the redistribution of active material over 
the electrode’s face as the cell is cycled. Progress is briefly de- 
scribed. (WHK) 


24907 Electrochemical investigation of the lithium-gal- 
lium system. Wen, C.J.; Huggins, R.A. (Stanford Univ, 
Calif). Journal of the Electrochemical Society; 128: No. 8, 
1636-1641(Aug 1981). 

The thermodynamic properties of the lithium-gallium binary 
system have been investigated by the use of electrochemical meth- 
ods, with special attention being given to the phase “LiGa”. Meas- 
urements have also been made of the mass transport parameters in 
"LiGa”, including the determination of the composition depend- 
ence of the chemical diffusion coefficient, the self-diffusion coeffi- 
cient, and the enhancement factor. The data on emf vs. composi- 
tion, obtained by use of the coulometric titration technique at 
415°C, show that all three intermediate phases, whose nominal 
compositions are LiGa, LisGaz, and Li,Ga, have appreciable ranges 
of stoichiometry. The existence of these three phases was further 
substantiated by x-ray diffraction analysis. At 415°C, the constant 
emf value in the two-phase regions are 565, 122, 91, and 20 mV 
with respect to pure liquid lithium in the order of increasing lithium 
concentration. 26 refs. 


24908 Current distributions in soluble battery electrodes-- 
1, Theoretical. Yamazaki, Y.; Yao, N.P. (Argonne Natl Lab, 
Ill). Journal of the Electrochemical Society; 128: No. 8, 1655- 
1658(Aug 1981). 

The current or reaction distribution in a soluble porous elec- 
trode has been formulated using a migration model. The mathemat- 
ical equations were numerically solved for Zn/zincate electrode in 
alkaline solution. The result of the calculation revealed different re- 
action distributions during charge and discharge processes, even in 
a relatively small electrode current region where no passivation 
exists. The origin of the difference was discussed in terms of the 
resistivity variation of pore electrolyte and the interfacial reaction 

istance at the electrolyte and the pore wall in the electrode. 15 
refs. 


24909 Current distributions in soluble battery electrodes. 
2. Experimental. Yamazaki, Y.; Yao, N.P. (Argonne Natl 
Lab, Ill). Journal of the Electrochemical Society; 128: No. 8, 
1658-1662(Aug 1981). 

A simulated, sectioned porous electrode was developed 
using the photolithography technique. The current distributions in 
Zn/zincate and Cu/CuSO, porous electrodes were measured using 
the simulated electrodes for the study of charge and discharge 
processes. The result showed different current distributions for 
charge and discharge processes; the charging reaction current in 
the Zn/zincate system penetrated more deeply into the electrode 
than the discharging current did. The discharging reaction current 
in the Cu/CUSO, system penetrated more than the charging cur- 
rent. These observed characteristics of the current distributions 
were analyzed using the theoretical results which were mathemat- 
ically derived based on a migration model. 11 refs. 


24910 Adsorption and alloy formation of zinc layers on 
silver. Adzic, G.; McBreen, J.; Chu, M.G. (Brookhaven 
Natl Lab, Upton, NY). Journal of the Electrochemical Soci- 
ety; 128: No. 8, 1691-1697(Aug 1981). 

The deposition of zinc on silver from alkaline zincate solu- 
tions has been investigated using cyclic voltammetry, potential 
pulse methods, x-ray diffraction, and scanning electron microscopy. 
Approximately one monolayer of zinc is formed in the underpoten- 
tial deposition region prior to bulk deposition. The underpotential 
shift (/DELTA/E/sub p/) is 0.15v. Zinc forms at least two alloys 
with the substrate. One was identified as AgZns and the other as 
the /beta/sub p/rime/ phase of AgZn. The bulk zinc deposit con- 
sists of hexagonal platelets that are oriented both parallel and per- 
pendicular to the basal plane. 17 refs. 
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24911 Passivation of zinc anodes in KOH electrolytes. 
Liu, M.B.; Cook, G.M.; Yao, N.P. (Argonne Nat! Lab, Ill). 
Journal of the Electrochemical Society; 128: No. 8, 1663- 
1668(Aug 1981). 

Passivation times of horizontally upward-facing and down- 
ward-facing zinc microanodes in KOH electrolytes of five concen- 
trations are reported. These measurements extend passivation data 
into a low current-density region for evaluating conflicting inter- 
pretations of published work. To interpret our data, a new mecha- 
nism for anodic passivation is proposed. In high current-density re- 
gions, passivation occurs when compact ZnO covers the electrode 
surface; in low current-density regions, passivation occurs when the 
mass transfer of hydroxide ions across a porous ZnO layer is less 
than that required for anodization. This work also discusses passiva- 
tion in porous zinc battery electrodes. 34 refs. 


29 ENERGY PLANNING AND POLICY 
REFER ALSO TO CITATION(S) 24281, 24282 


24912 International studies, Pachauri, R.K. (ed.). 


energy 
New York, NY; John Wiley and Sons, Inc. (1980). on 
-_ -790134—). John Wiley and Sons, Inc., New York, 


From International seminar on energy; Hyderabad, India (4 
Jan 1979). 
A separate abstract was prepared for each of 34 papers. One 
paper had previously appeared in the Energy Data Base. (MCW) 
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REFER ALSO TO CITATION(S) 24959, 25059, 25117, 25133, 25134, 26419 


24913 (LBL—11990, pp 1.28-1.32) Forecasting the role 
of in Hawaii. Sathaye, J; Ruderman, H. Jul 
1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 


In Energy & Environment Division, annual report FY 1980. 

Methods have been developed for assessing a variety of 
energy futures. The electricity demand forecast, generation mix, 
and prices in Honolulu County for the first energy future are pre- 
sented. (PSB) 


24914 LO geet pp 1.75-1.78) Assessment of energy 
demand models. Freedman, D.; Rothenberg, T.; Sutch, R. 
Jul 1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The main objective of this project is to describe and assess 
the midterm demand used in forecasting by the US Energy Infor- 
mation Administration, to help users reach informed judgements 
about the probable accuracy of the forecasts. So far, the work has 
been largely qualitative. However, procedures are being developed 
to permit a quantitative assessment of some kinds of forecast uncer- 
tainty. These procedures may also facilitiate the development of 
simpler and more robust forecasting models. A major activity in 
FY 1980 was the assessment of the Regional Demand Forecasting 
Model (RDFOR) and its data base, the Federal Energy Data 
System. 


24915 Long-range energy planning for the Federal Repub- 
lic of Germany by means of an integrated energy simulation 
model. Schmitz, K. aire sg pe Systemforschung und 
Technologische Entwicklung, Juelich, Germany). DFP ad ay. 
431 of International energy studies. Pachauri, R 
New York, NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 


Jan —— 

ie paper discusses a model developed for the Federal Re- 
public of Germany which like many other nations is undergoing a 
turbulent period following the early crisis of the energy ‘70s. The 
importance of restructuring the entire energy supply system of that 
country is considered. The model itself consists of four modules 
which are described in detail. Ways of proceeding with long-term 
energy planning, as well as the need to abide by the existing restric- 
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tions to make a path realizable, are suggested. Based on simulations 
produced by the model, it is concluded that economic growth is by 
far the most important determinant of energy demand, and there- 
fore, energy savings can only be brought about by participation of 
all sectors of the economy. It is only through the use of models of 
the variety discussed in this contribution that reliable energy fore- 
casting can be provided for effective planning. 


; planning model for India: a con- 
S.K. (Indian Inst. of Manage- 
edna). 432-443 of International ener boon 

ies. Pachauri, R. fed), New York, NY; John W; 
Sons, Inc. (1980). 


From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Velen cits ill seas tn Wille ee wai. 
Shortcomings of this work, partularly in the area of energy demand 
forecasting, are identified. It is felt that these tudies have neglected 
the interrelationship between energy and non-energy sectors of the 
economy. A conceptual framework for developing a model for the 
developing countries, consisting of five parts designed to cover the 
shortcomings that exist in previous studies is presented. (MCW) 


24916 beng F 
ceptual 
ment, Ahmedabad 


24917 Simulation, may * 7. —_ in 
tems. Carver, M.B.; Anaheim, CA; 
ACTA Press (1978). 422p. (Col eeesIse tk ACTA 
Press, P.O. Box 2481, Anaheim, CA 92904. 
From International symposium on simulation, modelling and 
decision in energy systems; Montreal, Sieets (1 Jun 1978). 
Separate are prepared for 74 papers presented at 
the conference. M.B. Carver, Program Chairman, presented an 
overview of the meeting. (MCW) 
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ALSO TO CITATION(S) 24927, oe 24936, 24950, 24969, 24980, 
34902, 2 24996, 25000, 25001, 25003, 25004, 2. 25007, 25049, 25114, 25214 


24918 (CONF-8006220—1) Economic policy and private 
investment since the oil crisis: a comparative study of France 
and . Artus, P.; Muet, P.A.; Palinkss, P. Pauly, P. 
(National Bureau of Economic Research, Inc., Cambridge, 
MA (USA)). Oct 1980. 88p. National Bureau of Economic 
Research, 1050 Massachusetts Avenue, Cambridge, MA 
02138. Order Number DE82902277. 

From National Bureau of Economic Research internatonal 
seminar on macroeconomics; Oxford, UK (1 Jun 1980). 

Present investment equations for private business investment 
(equipment and structures) in France and Germany are presented. 
The comparative analysis of properties of estimates and the relative 
importance of explanatory variables are emphasized. The results are 
presented of a comparative exercise in cliometrics: selective public 
policy measures actually taken in France and Germany during the 
period 1973 to 1978 and analyzed with respect to their efficiency as 
stabilization policy devices. The comparative study is executed 
within the framework of two comparable quarterly econometric 
models for the two countries, METRIC for France and SYSIFO 
for Germany. The basic theoretical framework for business invest- 
ment in both models is briefly summarized. Empirical results are 
presented within the respective partial models, namely, the com- 
parative analysis of economic factors explaining the behavior of 
business investment over the sample period. The comparative re- 
sults of policy scenarios are presented to evaluate the role of active 
economic policy in determining the performance of private invest- 
ment in France and Germany between 1973 and 1978. (MCW) 


24919 (CONF-8104142—) OECD/IEA parliamentary 
symposium on energy and the economy. (Organization for 
Economic vee ger and Development, 75 - Paris 
(France)). Apr 1981. 11lp. OECD Publications and Infor- 
mation, Center, Suite 1207, 1750 Pennsylvania Ave., N.W., 
Washington, DC. Order Number DE82010285. 

From OECD/IEA Parliamentary symposium on energy and 
the economy; Paris, France (10 Apr 1981). 
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The purpose of the symposium was to alert parliamentarians 
to their responsibilities as policy-makers in the face of the energy 
challenge. Two plenary sessions were conducted to discuss in gen- 
Se Se es ae ae a ee 


petroleum market and their effect on prices and the loss of conces- 
sions in producing countries; production responses to tight market 
situations; demand restraint and policies; and the need to reduce oil 
consumption in general. Items discussed in Working Group 3 were: 
alternatives to oil and their difficulties, problems related to nuclear 
power, new opportunities for coal in the future, the possible impact 
of new technologies, and the importance of national co-develop- 
ment. Working Group 4 considered problems related to energy as a 
critical element in relations among industrialized countries, OPEC 
countries, developing countries, and centrally planned economies. 
(MCW) 


24920 (EMD—82-11) Impact of antitrust enforcement on 
the Country's minerals posture. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 7 Oct 
1981. 34p. General Accoun’ Office, P.O. Box 6015, 
Gaithersburg, MD 20760. Order Number DE82901940. 

This review found that there have not been a significant 
number of nonfuel-minerals-industry-related antitrust cases litigated 
at FTC or Justice over the last several years. In addition, officials 
interviewed in the nonfuel minerals industries generally do not 
view antitrust enforcement as a serious obstacle to their activities. 
The Department of Justice and FTC’s Bureau of Competition com- 
ments on this report are included in enclosure II. Enclosure I pre- 
sents a background discussion on antitrust enforcement, followed 
by detailed findings and conclusions. Enclosure III summarizes sev- 
eral antitrust investigations and cases cited by minerals industry 
spokesmen as examples of antitrust problems. (PSB) 


oP - Travel policies and practices of 
(General Accounting Office, 








of Energy 
Washington, DC (USA). Federal Personnel and ting. Office, 


tion Div.). 30 
P.O. Box 6015, 
DE82902331. 

The fiscal year 1980 travel activities, particularly trips to 
annual conventions, of Department of Energy grantees were re- 
viewed. DOE made 9987 grants during fiscal year 1980. Ten grant- 
ees, i.e., educational institutions, governmental entities, companies, 
etc. were selected for the travel review. Information is included on 
the cost and purpose of trips, applicable travel policies, cost report- 
ing, and auditing of travel vouchers. The results showed that the 10 
selected grantees made 1194 trips costing a total of $170,974, or 
about 1% of their grant funds. Grantees travel costs ranged from 
$331 to $46,512 and the number of trips ranged from 1 to 471. 
(LCL) 


24922 (PB—82-101494) Ohio River Basin energy study: 
social values and energy policy. Potter, H.R.; Norville, H.J. 
(Ohio River Basin Energy Study, Urbana, IL (USA)). Apr 
1981. 152p. NTIS, PC A08/MF AO1. 

This report was prepared as part of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. The ob- 
jectives of the analysis are to identify American social values and to 
examine their relationship to energy production and use within the 
framework of ORBES. The major topics are (1) an overview of 
social values and energy policy, (2) an identification of values im- 
plicit in the ORBES scenarios, (3) a secondary analysis of survey 
data, and (4) a discussion of variations in social values by social and 
demographic characteristics. 


1981. 6p. General Accoun 
ithersburg, MD 20760. wy Number 


24923 Impact of energy on employment in manufacturing. 
Uri, N.D. (US DOE, sou 18h.” DC, USA). Applied 
Energy; 8: No. 3, 215-225(Jul 198 

cuceereaealllr ts aillinis init diction shen 
gregate employment variation among manufacturing industries. 
Within the structure developed, estimates of the effects of energy 
on the distribution of employment and on the distribution of 
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changes in employment between various manufacturing industries 
are made. The evidence indicates that changes in energy have had 
a significant impact on employment patterns. Energy has had the 
effect of decreasing the share of projected employment and increas- 
ing vulnerability to cyclical changes in employment in industries 
with a high relative dependence on energy. 10 refs. 


24924 Pye te constraints to energy planning in de- 
veloping countries. C.A. (Rockefeller Foundation, 
New York, NY). 196-305 of International energy studies. 
Pachauri, R.K. (eA). New York, NY; John Wiley and Sons, 
Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The socio-political and other non-technical implications of 
imposing new technologies on society are emphasized. It is noted 
that programs and plans in the energy sector, studied in isolation, 
fail to relate themselves to the social and political goals of society; 
these goals in turn have a major effect on the demand for and 
supply of energy. Arguments are presented to emphasize that 
energy planning in isolation of goals for production of goods and 
services would be unworkable. It is concluded that institutional 
problems arise largely because of conflicts between regional and na- 
tional goals, and often find expression in disputes on resource allo- 
cation. The importance of a multi-disciplinary approach in formula- 
tion and implementation of energy plans is stressed. (MCW) 


24925 Towards an institutional synthesis for energy de- 
velopment. Shah, J.C. (Gujarat Electricity Board, Baroda, 
India). p Pp 206-215 of International energy studies. Pachauri, 
{i980}. ). New York, NY; John Wiley and Sons, Inc. 


From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The aim of global energy policies is outlined and the institu- 
tional framework existing in the energy sector is analyzed. Particu- 
lar emphasis is on the case of India. The fact that organizational 
factors deserve the same priority as technology or finance is 
stressed and that factor exerts a major influence on both these as- 
pects. Attention is drawn to the deficiencies of the institutional 
framework of India, particularly in the lack of an institution to 
study new forms of energy and generate scenarios for arriving at 
basic policy decisions. The gap that exists in propagating new tech- 
nologies through commercialization of products that would lead to 
more efficient consumption of energy is mentioned. (MCW) 


24926 Note on recent developments in the prices of fuel 
for domestic use in India. von Oppen, M. (International 
or Research Inst. for the Semi Arid Tropics, Hyder- 

India). pp 315-326 of International energy studies. Pa- 
chauri, R.K. (ed.). New York, NY; John Wiley and Sons, 
Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The sources of energy for domestic use in India are consid- 
ered. The gradual depletion of firewood (which along with cow- 
dung is the major source of energy among lower income groups in 
India) is examined. Tables show the increase of firewood prices as 
an indicator of scarcity. This when viewed along with graphs 
showing the pattern of consumption in urban and rural areas, high- 
lights the growing gap between supply and demand, and the im- 
plied rate of deforestation that is taking place over the vast land 
surface in LDCs. The major factors affecting the price of firewood 
in particular areas seem to be limitations of vegetative growth and 
the degree of rainfall, as well as the distance from forest areas. This 
can be concluded from the fact that prices of firewood are highest 
in urban as well as semi-arid regions indicating supply bottlenecks 
which are unlikely to be removed if government subsidies are avail- 
able for low income families for commercialized firewood con- 
sumption. Based on these factors, the development of direct solar 
energy as the only viable long run alternative for LDCs is advocat- 
ed. 





3047 / ERA VOL. 7, NO. 9 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 24945, —— 24960, 24977, 24983, 24986, 
24987, 24988, 25054, 25113, 26032, 26033, 26034, 26035, 26036, 26038, 26146, 
26147, 26148, 26149, 26151, 26152, 26153, 26154, 26204, 26229, 26230, 26231, 
26232, 26233, 26234, 26235, 26236, 26237, 26238, 26408, 26426 


24927 (B—81-800112) Energy policy and research plan- 

ning. Citations from the NTIS data base. Hundemann, A.S. 
ational Technical Information Service, — VA 
SA)). Sep 1980. 260p. NTIS$30.00/MF $30.00. 

Citations relative to planning for future U.S. energy needs 
on both national and state government levels are presented. The 
history and development of national and state legislation and regu- 
lations, Project Independence studies, and assessment of the effects 
of deregulation are included. Technical, economic, and environ- 
mental considerations in energy planning are also covered. This up- 
dated bibliography contains 254 citations, 77 of which are new en- 
tries to the previous edition. 


24928 (CED—81-158) Hazardous waste facilities with in- 
terim status may be public health and the envi- 
ronment. (General Accounting Office, Washington, DC 
(USA)). 29 1981. 39p. eral Accounting Office, 
Gaithersburg, 20760. Order Number DE82902325. 

The Environmental Protection Agency (EPA) has little as- 
surance that hazardous waste facilities with interim status - the 
period between application and issuance of the final permit - meet 
the minimum national requirements for acceptable management as 
specified in the interim status regulations. In addition, all facilities 
are not included in the interim status process. Interim status regula- 
tions are largely administrative and do not specify the kinds of 
technical, design, construction, and operating requirements needed 
for health and environmental protection. EPA and state inspection 
and enforcement efforts have covered only a small percentage of 
the facilities with interim status. EPA has emphasized the issuance 
of warning letters, notices of violations, and compliance orders 
which, due to the nature of the regulations, have concentrated on 
administrative violations. Most EPA and state officials believe that 
additional staffing is necessary to implement a more comprehensive 
interim status program for hazardous waste facilities. 


24929 (CONF-791163—, pp 141-144) International air 
quality agreement. Park, A. (Dept. of External Affairs, 
Ottawa, Ontario). 1979. NTIS, PC A1l4/MF AOl. Order 
Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

The status of international cooperation in coping with and 
understanding transfrontier contamination of air quality is reported, 
in the common light of acid rain problem. (PSB) 


24930 (CONF-791163—, Pp 149-150) International air 


pollution agreement. Robinson, R.R. (Environmental Protec- 
tion Service, Ottawa, Ontario). 1979. NTIS, PC Al4/MF 
AOl. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov by 

review of international cooperation by bilateral agree- 

ments in air quality control is discussed, in light of differing legal 
systems. (PSB) 


24931 (CONF-791163—, pp 155-162) Address by the 
Honourable John Fraser, of the En 
Canada. (Environment Ottawa, Ontario). 1979. 
NTIS, PC Al4/MF A0O1. Order Number DE82003115. 
From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 
The political aspects of acid rain causes, course, and conse- 
quences are reviewed with praise for bringing such a problem to a 
democratic forum for decision-making. (PSB) 


(CONF-791163—, Bete Technological op- 
aun Van Volkenburgh, G. '« tario Ministry of the Envi- 
ronment, Toronto, Ontario). 1979. NTIS, PC A1l4/MF A01. 
Order Number DE82003115. 


29 ENERGY PLANNING AND POLICY 
2903 Environment, Health, And Safety 


From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

The state-of-the-art for acid rain control technology in On- 
tario is reviewed. (PSB) 


24933 (EMD—82-18) eng t yee get should eae 


regulatory, industry cooperation 
Bowsher, C.A, (General Acco ccountng 
DC (USA)). 13 Nos 1981. 56p. 
ice, P.O. Box 6015, Gaithersburg, MD 
Number DE82902394. 

Report to the Chairman, Committee on Energy and Com- 
merce, House of Representatives of the United States by the Comp- 
troller General. 

Efforts to expand domestic production of coal, synthetic 
fuels, and other energy sources have fallen behind expectations. 
ply apt agg chi sas Sine 
sites for energy facilities - reconciling the conflicts between the 
need for domestic energy development, and the need to protect the 
environment and the public's voice in decisi ing. Recent expe- 
rience shows, however, that early and active involvement by regu- 
latory agencies and the public in finding sites for new energy facili- 
ties can prevent or alleviate costly, last-minute conflicts industry 
frequently encounters in choosing sites on its own. In this report, 
GAO discusses this promising open site planning concept, analyzes 
why it is not used more frequently, and recommends actions the 
Federal Government can take to encourage its use. 


24934 (LBL—11990, pp 1.6-1.9) Economic impacts of 
energy futures. Sathaye, J.; R H.; Chan, P. Jul 
1981. » PC A16/MF AOl. Order Number 
DE82005575. 
In During PY. Environment Division, annual report FY 1980. 
1980, we continued to improve our analytic 
esti for evaluating economic impacts and to apply this 
methodology in assessing specific scenarios. We have incorporated 
twenty additional solar technologies in the Energy Supply Planning 
Model. Our National Input-Output Model has been modified to 
take into account 1972-1977 price change. The method for regiona- 
lizing indirect impacts has been completely revised. We analyzed a 
total of four scenarios during the year - two for the Technology 
Assessment of Solar Energy (TASE) program and two for the Re- 
gional Issues Identification and Assessment (RIIA) program. In this 
report we will describe the change we made to the models, and we 
will discuss some of our analytical results for the four scenarios. 


24935 (LBL—11990, pp 1.38-1.41) Evaluating land use 
end cuted (aan ential cal tedaan aeauiie tater 
tions. Berg, V. Jul 1981. NTIS, PC A1l6/MF AOl1. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This report summarizes a study performed as part of the Re- 
gional Issues Identification and Assessment (RIIA) project, which 
is described elsewhere in this report. The assessment was based on 
two oil price scenarios that were developed as part of the 
President's second National Energy Plan (NEP-II). 


24936 Oe a Cost-energy dynamics: 
an basis for industrial energy conserva- 
tion policies, Ph a Me l, W. (Oak Ridge Associ- 
ated Universities, A)). Oct 1980. 4ip. NTIS, 
PC A03/MF AOl. 


A theory of cost energy dynamics that can be used to shape 
policies for industrial energy conservation is developed. The theory 
is built on two relationships commonly observed in process engi- 
neering: cost varies as a positive power function of system size and 
complexity, whereas energy consumption varies as a negative 
power function of the same attributes. These functions, rooted in 
thermod ics, may be combined to yield a technological param- 
eter (denoted c) that can be determined for each unit process. The 
lower the value of c, the greater the energy savings may be for a 
given expenditure. Cost energy dynamics ranks energy conserva- 
tion potentials of industrial processes by the technology parameter 
Cc, aggregates energy consumption by unit processes, accounts for 
energy embodied in the investments, considers the tradeoffs be- 
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oa oe A.; Uzzan, G.; Ebert, Hs rN 
UR—7001 LEN: CONF: 10265—). Pergamon Press 
well House, Fair Hall, Elmsford, NY 10523. 


H.: 


Univ. Inst. for Risk 


tion optimization: present experience and Oudiz, 
A.; Uzzan, G.; Ebert, H.; Eriskat, H. (eds.). Oxford, Eng- 
land; Pergamon Press Ltd. (1981). 
_ From European scientific seminar on radiation protection 
; Luxembourg, Luxembo BG Oct 1979). 

The author sees methodology for optimizing radiation pro- 
suiidica naltaetatn Ulcamaiaan aaa aaa ter 
initial control of long-lived nuclides from the nuclear fuel cycle. 
Public opinion is obviously important, but it may be expedient po- 
litically to allow each country to seek different value judgements 
based on each society's needs and concepts. (PSB) 


protection and variabil- 
model and application to PWR effluent 
releases. 3.3 ia, C.; Pages, P. (Centre 
d'Etudes sur I’evaluation de la Protection dans le domaine 
Nucleaire, agin a France). pp 96-111 of Radi- 
ation rotection resent experience and meth- 
ods. Gudiz, A G: Ebert H.; Eriskat, H. (eds.). 

Oxford, Engler; Seacton Press Ltd. (1981). 
_From European scientific seminar on radiation protection 

; Luxembourg, Luxembourg (3 Oct 1979). 

The author describes methodology of decision making used 
in optimizing radiation protection studies in France. He emphasizes 
the importance of a reliable and realistic data base for physical, bio- 
logical and economic variables. The example uses an analysis of op- 
tions for treating liquid and gaseous radioactive effluents from a 
1300 MWe PWR reactor. (PSB) 


24940 Use of A aan mmy ~~ methods in the field of radi- 
ation protection for nuclear facilities. Bonka, H.; Gruendler, 
D.; Horn, H.G. (Aachen Technical Univ., Germany). pp 
112-152 of Radiation protection optimization: present expe- 

udiz, <- Eris- 


rience and methods. Uzzan, G.; Ebert, H.; 
(sel) (eds.). Oxford, England; Pergamon Press Ltd. 

From European scientific seminar on radiation protection 
optimization;  emgeee 5 amiens 6 On 1979). 

Methodology and ts needed for thorough 

cost-benefit analysis of nuclear facilities are discussed. 
plants are considered in light of tritium, carbon 14, Krypton 85, and 
lIodine-129 releases. Data are given for production rate of the most 
important radioisotopes in coolant, comparisons of BWR with 
PWR-type reactors, and radioactive aerosol retention costs. 49 ref- 
erences. (PSB) 


24941 Comparative risk assessment in the energy indus- 
try. Hamilton, L.D. (Brookhaven National Lab., er 
an, eo nS ee Se Soe . Richmond, C.R 
Walsh, Copenhaver, E.D. (eds.). ' Philadelphia, PA: 
Franklin yok Press (1981). 

From 3. ORNL life sciences symposium: health risk analysis; 
Cutts TH. USA (26 Oct 1980). 

This paper covers four approaches to risk assessment in the 
energy industry. The first is a comparison of the primary fuel 
cycles - coal and nuclear - standardized to 1 GW(e) power-plant 
year; this gives the societal risk of the production of a standardized 
amount of electricity. An example from underground coal mining is 
given to show how these estimates for the fuel cycles were made. 
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second approach is a comparison of the societal and individual 
risks for different energy cycles per GWy(e). The 
is a comparison of the societal and individual occu- 
tional risks of four different types of photovoltaic cell manufac- 
this is an example of an intratechnology comparison. The 
approach is a risk accounting method of analysis which esti- 
occupational health impacts for fabrication, construction, op- 
maintenance of energy technologies, and which, 
input-output model of the national economy, includes 
-wide impacts as well as direct impacts of building and oper- 
ities. 


rey l 


Hi 
i 


problem: possible 
ith, L. (Environmental Protection Agency, 

ashington, DC). pp 136-144 of Effects of air pollutants on 
Mediterranean and —_ forest ecosystems. Berkeley, 
Ga ise Southwest Forest and Range Experiment Sta- 
tion 5 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Interest within the scientific community in North America 
and Europe about the nature, effects, and causes of atmospheric 
acid deposition has grown rapidly over the past decade. This inter- 
est has recently intensified because of the explosion in public 
awareness of, and concern over, the acid deposition problem, and a 
growing political will to address the problem within appropriate 
national and international forums. This paper sketches the nature of 
the acid deposition problem; describes the atmospheric processes 
that convert precursor emissions into acidic compounds as these are 
transported over distances ranging from s few to more then a thov- 


if 


the governmental activities which have been initiated to address the 
problem. 53 references. 


24943 Opening remarks and summary of panel/audience 
discussion. Westman, W.E. (Univ. of California, Los Ange- 
les). pp 215-220 of Effects of air pollutants on Mediterra- 
nean and temperate forest ecosystems. Berkeley, CA; Pacif- 
ic Southwest Forest and Range Experiment Station "(1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 


USA (22 Jun 1980). 

Three major gestions were raised: (1) how can resilience of 
cnnpeinann to i eilhan cheanen 0 aoe Models construct- 
ed from key physiognomic, physiological or life-history attributes 
of dominants within a community could form the basis of an aute- 
cologial approach. Using a synecological approach, at least four 
distinct components can be recognized (elasticity, amplitude, hys- 
teresis, malleability) which reflect different aspects of the recovery 
process. These could be measured in the field or derived from mod- 
eling, using such community-level attributes as components of di- 
versity, foliar cover, and similarities in composition; (2) what indi- 
cators of effects of air pollution on ecosystem nutrient cycling are 
most reliable. Observing changes in the mineral composition of 
fresh litterfall during peak litterfall periods may be preferable to 

ing foliar nutrient concentrations in relatively small samples 
of forest species; (3) what is the role of cultural values in air pollu- 
tion research. What are the social responsibilities of scientists, and 
how can they be discharged. Examples were given of the role of 
cultural values and perceptions in the conduct of air pollution re- 
search and interpretation of its results. 
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— ALSO TO CITATION(S) 24598, 24977, 24995, 25114, 25207, 26226, 


24944 (DOE/EV/10154—4, p 
topics. Dec 1981. NTIS, PC A115 
DE82005181. 

In Energy and water resources. 

This chapter discusses water supply and competitive rights 
for allocation under the following topics: potential competition be- 


7-25) Water resource 
F AOl. Order Number 
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coe the energy and non-energy sectors for available supplies of 

water; undefined existing requirements for western water, including 
Indian reserved rights, federal reserved rights, and instream uses; 
surface and ground water not considered conjunctively by state 
water laws and generally considered separately by state regulatory 
agencies; potential for institutional adjustments for improved over- 
all management and allocation of water resources among beneficial 
uses; water quality and water allocation responsibilities are general- 
ly managed separately by different regulatory bodies disregarding 
interrelationships; water rights transfer or reallocative systems are 
in some instances poorly developed; and interbasin or interstate 
water transfers involve institutional resistance. Water quality topics 


eee oe ee ne ee. Sees 
drainage, alkaline drainage, high suspended solid loads, and high 
trace metal concentrations; fossil fuel combustion can adversely 
affect water quality via the air through particulate deposition and 
acid precipitation; and increased offshore drilling for oil enhances 
the likelihood of accidental spills of toxic crude oil. 


24945 (DOE/EV/10154—4, 27-92) Data description. 
Dec 1981. NTIS, PC *AIS/ME AOl. Order Number 
DE82005181. 

In Energy and — resources. 

Discussion in this chapter is presented on the following 
topics: water availability, water uses - steam electric generation, hy- 
droelectric power generation, geothermal energy, synthetic fuels, 
coal slurry pipelines, solar energy, oil refining, oil and gas extrac- 
tion, coal extraction, uranium extraction; water quality laws; water 
supply laws; ambient pollutant levels; energy-related residuals and 
loadings; effects of energy-related water pollutants; and mitigation. 
Users should consult Chapter 4 for data on these topics. (JGB) 


24946 (DOE/EV/10154—4, pp 93-311) Water resources 
data. Dec 1981. NTIS, PC A15/MF AOl. Order Number 
DE82005181. 

In Energy and water 

This section presents the ‘data which is described in Section 
3. It is organized according to the same areas of discussion, which 
include: water availability; water use; water quality laws; water 
supply laws; ambient pollutant levels; energy-related residuals and 
loadings; effects of energy-related water pollutants; and mitigation. 
While this section may be used by itself, Section 3 should be re- 
ferred to for further of the context within which 
each figure appears. Besides limitations in the present technical 
knowledge of the water impacts of energy technologies, there are 
obvious physical limitations to the detail and amount of data which 
could be included in this media report. Therefore, tables have fre- 
quently been selected which summarize data across technologies or 
which address the most important technologies vis a vis water im- 
pacts. (PSB) 


24947 (PB—82-101189) Citizen participation in natural 
resource report on a series of science for citi- 
zen workshops. Freeman, J.E.; upi, L.M.; Gallegos, 
R.M. Jr. (Foundation for Urban Neighborhood Devel- 
opment, Inc., Denver, CO (USA)). 1980. 192p. NTIS, PC 
A09/MF AO1. 

This project was designed to improve natural resource deci- 
sionmaking by encouraging citizen participation in and citizen 
access to technical and scientific information. A series of three 
workshops was held in rural Colorado areas, each of which was ex- 
periencing a different type and level of resource development. Case 
studies of each workshop site provide detailed information about 
workshop preparation, presentation, recommendations, and evalua- 
tion. Also included in the report is an overall review of project ac- 
tivities; a description of the operation and effectiveness of the pro- 
ject advisory committee; a comparative discussion of the three 
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workshop sites; and a list of researchable questions generated by 
workshop activities. 


resources it holds 
ptroller General of the United States, 
. 25 Nov 1981. 39p. General Accounting 
Office, .O. Box 6015, Gaithersburg, MD 20760. Order 
Number DE82902235. 

The Department of Defense manages almost 25 million acres 
of land throughout the United States and its possessions. DOD 
policy requires all military bases to manage these lands, encompass- 
ing vast natural resources, under the multiple-use principle, consist- 
ent with the military mission. Multiple uses include forestry, agri- 
cultural leasing, fish and wildlife programs, and recreation. This 
report discusses how DOD can improve its natural resources pro- 
gram and achieve additional revenues of over $3 million annually 
through: greater emphasis on planning for the effective use of land 
and natural resources; innovative planning and administration to in- 
crease forest productivity; increased efforts to identify and lease 
land for agriculture; greater emphasis on providing opportunities 
for public outdoor recreation on military bases; and assessing more 
equitable user fees for hunting and fishing on military lands to fi- 
nance fish and wildlife programs. 


24949 (WAOENG—81-05, pp IV.1-IV.13) Importance 
of ground water. Lehr, J.H. (National Water Well Associ- 
ation, Worthington, OH). 24 1980. NTIS, PC A08/MF 
A01. Order Number DE82002662. 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

Research programs focusing on the movement of ground 
water, the management of ground water resources, and the geother- 
mal potential of ground water are discussed. The hydrologic cycle 
and water use and the utilization of the heat in ground water are 


,U Iamg NY, USA). Water Re- 
sources Research; 17: No. 3, 491'503@un 1981). 

Water-quality data for 65 variables were obtained and aggre- 
gated on a county basis. Measurements were taken for streams in 
New England, the Middle Atlantic States, and Ohio. Energy and 
socioeconomic data were merged with water-quality data for these 
138 counties. A path diagram was proposed to provide insight into 
possible causal relations between energy production and consump- 
tion activities and water quality. Direct and indirect pathways from 
energy production and use were traced to three factors characteriz- 
ing water quality: specific conductance, hardness, and dissolved 
metallic ions. 24 refs. 


24951 US land use and energy policy: assessing potential 
conflicts. Dowall, D.E. (Lawrence Berkeley Lab., CA). 
Energy Policy; 8: No. 1, 50-60(Mar 1980). 

The author identifies areas of potential conflict between 
land-use planning and energy policy. Conflicts center on the rate 
and intensity of land use, location of land-using activities, and the 
diversity and interaction of these activities. A range of regulations 
affecting land use and energy planning are presented and areas of 
policy choice are indicated. Three energy programs (decentralized 
technologies, energy-conserving land-use planning, and energy fa- 
cility siting) are used to illustrate land-use-planning issues. The 
policy research needed for conflict resolution is also outlined. 36 
references. 


2905 Research, Development, Demonstration, And 
Commercialization 
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REFER ALSO TO CITATION(S) 24537, 24628, 25056, 25061, 25069, 25071 


24952 (NP—2902141) Annual report, 1981. (New York 
State Energy Research and Development Authority, 
Albany (USA). 1981. 96p. New York State Energy Re- 
search and ee Authority, ent of Com- 
munications, Two Rockefeller Plaza, Albany, NY 12223. 
Order Number DE82902141. 

The activities, funding and expenditures of the New York 
State Energy Research and Development Authority during 1980 
are summarized. Research on fusion, coal combustion or conversion 
to liquid or gaseous fuels, energy storage, solar energy, renewable 
energy sources, advanced energy systems, electric vehicles, energy 
conservation in buildings, load management, and hydroelectric 
power is described. (LCL) 


24953 (PB—81-125080) Planning and management of in- 
dustrial research and development in the USSR. Final report. 
Bornstein, M.; Larson, C.F.; Noltin ae LS: See Rushing, F.W.; 
Tinsley, S. Ww. (SRI International, mn, VA (USA)). 
Jun 1980. 70p. NTIS. Order Number DE82902144. 

This is a combined report based on the notes of members of 
a four-person US team of specialists on energy-related R and D 
who visited the USSR in October 1979 under the auspices of the 
US-USSR Science Policy Working Group. The purpose of the visit 
was to study the organization, management, and development in 
Soviet energy R and D institutions. The team had discussions at the 
Czerzhinskiy All-Union Research Institute for Heat Engineering, 
the Krzhizhanovskiy Institute of Power Engineering, the All-Union 
Scientific Research Institute of Direct Current, the All-Union Sci- 
entific Research Institute for Hydraulic Engineering, and the Len- 
ingrad Electro-Technical Production Association (Eelektrosila). 


Technology transfer: the ultimate measure of R 
ai D. Douglas, J.; Rudman, R.L. EPRI (Electric Power Re- 
search Institute) Journal: 6: No. 9, 6-10, 12-130Nov 1981). 

Electric Power Research Institute (EPRI) research programs 
have introduced a steady stream of savings to utilities, but a better 
mechanism is needed to transfer the information from the research 
setting to those who can use it. The transfer process involves iden- 
tifying the appropriate audience and routing the information to it as 
quickly as possible, but the process is complicated by the volume 
and complexity of research results. A feedback system that allows 
recipients to ask questions and offer operating experience could be 
set up in several ways, some of which already report successful re- 
sults. New initiatives are needed now that go beyond published ma- 
terials to include computer codes and field test and to upgrade the 
position of technical information coordinator. (DCK) 


24955 Robert the R and D target. Whi- 
taker, R. EPRI (Electric p Neon Research Institute) Journal; 6: 
No. 9, Day ae 1981). 

The Electric Power Research Institute (EPRI) Advisory 
Council chairman considers the choice of research and develop- 
ment (R and D) projects to be as important as the work itself. The 
Advisory Council's function, he feels, is to give perspective to 
EPRI projects and help to set priorities. His judgement is based 
more on an evaluation of the researchers’ qualifications and charac- 
ter rather than an understanding of the data, although he has had a 
long career in the field of physics. In an overview of his career and 
present activities, he emphasizes the importance of outside consulta- 
tion and the consensus approach to decision making. (DCK) 


2906 Nuclear Energy 


ER ALSO TO CITATION(S) 24346, 24823, 24871, 24938, 24939, 24940, 
35048 26233, 26408 


24956 (UCRL—84848) National security and the 
hensive test ban treaty. Landauer, J.K. (Lawrence Liver- 
more National Lab., CA (USA)). Aug 1980. Contract W- 
7405-ENG-48. 13p. NTIS, A02/MF AOl. Order 
Number DE82004 

For nearly three years now, the US, UK, and USSR have 
been working on the draft of a treaty that would ban all nuclear 


ERA VOL. 7, NO. 9 / 3050 


explosions (both peaceful applications and weapon tests) and insti- 
monitoring provisions to ensure compliance 

of the draft treaty is summarized. The 

in the interest of US national security? 

used by both proponents and opponents 


through 
against a CTBT appear persuasive. (LCL) 


24957 Gaseous-diffusion plant gets computer 

Hyle D.C. nion Carbide Corp., Oak Ridge, TN); 
land, R.F.; T.J. Electrical World; 195: No i 12, 101- 

eeDee 1 981). 

A new computer-based system is being used to monitor and 
control the gaseous-diffusion process and electric power system at 
the Oak Ridge (Tennessee) facility. The system uses two dual su- 
pervisory control and data-acquisition (SCADA) computers: one 
for the electric power system, the other to monitor and provide 
emergency control of the process. 2 figures. 


24958 Approaches to nuclar-fuel assurance: balancing 
nonproliferation with energy security. Rydell, R.J. (Univ. of 
a o- Livermore). Energy Policy; 9: No. 3, 178-185(Sep 

Nuclear fuel assurances are the formal promises that interna- 
tional suppliers extend to consumers of nuclear fuel for the twin 
purpose of meeting energy security needs and discouraging the pro- 
liferation of nuclear weapons. This article examines various interna- 
tional perspectives on the implementation of fuel assurances and 
suggests that a supplier's unilateral ability to solve either problem 
may be far more limited than is commonly believed. The relevance 
of fuel assurances in future international regimes for nuclear energy 
will be dependent upon the future structure of the nuclear market 
and the political linkages that are made between energy security 
and nonproliferation commitments. 29 references, 1 table. 


24959 Comments on the report of the enquiry commission 
on future nuclear policies. Koeln, Germany, F.R.; Bundes- 
psn der Deutschen Industrie e.V. (1981). 34p. (In 


The recommendations of the enquiry commission are re- 
viewed, its efforts are appreciated and judged positively, but there 
are five weak points which are critically commented upon. 


Review of some decision-aiding methods. Lom- 
oy J. (Centre d'Etude # sur l'Evaluation de la Protection 
dans le Domaine Nucleaire, Fontenay-aux-Roses, France). 
pp 56-74 of Radiation protection optimization: present expe- 
rience and methods. Oudiz, A.; Uzzan, G.; Ebert, H.; Eris- 
(sei) (eds.). Oxford, England; Pergamon Press Ltd. 

From European scientific seminar on radiation protection 
optimization; Luxembourg, ge (3 Oct <4 

Decision-aiding methods, developed since the fifties, should 
be chosen in accordance with the aims, the problem complexity, 
plus the amount of information involved for each study. Methods 
considered in this paper are economic theory, operation research, 
and the pragmatic approach. Advantages and disadvantages of each 
method and its sub-routines are explained. (PSB) 


24961 Ce 6 0 ea eh Or Ge ents 
radioactive release in the PWR fuel Lom! 
(CEPN, Fontenay-aux-Roses, France); Oudiz, A. pp 53172 
of Radiation protection optimization: present experience and 
nthets. Gale, A: Uzzan, G.; Ebert, H.; Eriskat, H. (eds.). 
Ocford, Exgland Pergamon Press Ltd. (1981). 
From European scientific seminar on radiation 
ion; ine Son 
The intricacy of ing whi options will be consid- 
ered in cost-benefit analysis of problems with multi-dimensions is 
discussed. Modelling any dynamic process involves hundreds of de- 
cision-making options and the method Electre which is detailed 
here cannot be deemed better than any other method in absolute 
terms; however, its major advantage is a relative weighting of the 
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criteria. Another aspect stressed is the importance of sensitivity 


from 

power plants in Sweden. Lindell, B. (National Inst. of Radi- 
ation Protection, Stockholm, Sweden). pp 174-193 of Radi- 
ation rotection re) oy resent experience and meth- 

ods. Oudiz, A  Bbert, H.; Eriskat, H. (eds.). 
Oxford, Eaglanik ea Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

Development of radioactive effluent limitations in Sweden is 
discussed, with the policy considerations behind those decisions. 
(PCS) 


24963 Status of fusion energy R and D. Roberts, M. 
Energy (Stamford, Connecticut); 5: No. 4, 13-14, 26(1980). 
There are two principal areas under active study now. The 
first is in the preparation for the next major facility step, the Fusion 
Device (FED), which is to be the central facility in an 
overall engineering development and test program for the next 
decade. The second area is that of developing specific roles for the 
growing program in international cooperation; these traditional co- 
operative activities are now becoming more broadly based and 
formal and hold the key for considerably larger benefit. Implemen- 
tation plans are discussed and evaluated. 


24964 Nontechnical issues in waste isolation. Hebert, 
J.A. (Battelle, Hum Aff Res Cent, ph Wash). Proceed- 
ings of the Symposium on Waste Management; 161-167(1979). 
(CONF-790204—). 

From Symposium on waste management and fuel cycles 


1979; ee AZ, USA (28 Feb 1979). 
A distinction is made between technical and nontechnical 


issues, and yet often the distinction is blurred. One issue considered 
is that, while nuclear power is enjoyed by the present generation, 
radioactive hazards are deferred to many future generations. The 
second issue is whether society has the ability to maintain effective 
long-term institutions to deal with nuclear waste. A further issue is 
the question of public involvement, whether it has been inefficient. 
9 refs. 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 24324, 25072, 25205, 25206, 25208, 25209, 
25210, 25211, 25212 


24965 Cogeneration--the promise is now. Hall, M. 
(Bently Nev Corp, Minden). Mechanical Engineering: 103: 
No. 8, 22-23(Aug 1981). 

’President Carter’s 1977 “moral equivalent of war” message 
on energy included a reference to cogeneration. Despite his intro- 
ducing the term to a wider population, he was not introducing the 
process to American industry. It has been estimated that in 1920, 22 
percent of U.S. industrial energy needs were supplied through co- 
generation. Even now, in the chemical industry, cogeneration pro- 
vides 32 percent of energy requirements. The present author defines 
cogeneration as the generation of energy for one process from the 
excess energy supplied to another process. This can vary. The indi- 
vidual homeowner in Nebraska installing a windmill and creating 
enough excess electricity to sell back to the utility grid participates 
in cogeneration. So, too, does the paper refiner in Oregon who 
takes the waste heat from his pulping machines and powers ma- 
chines further along in the manufacturing process. Cogeneration 
transfers the waste energy from one expended resource driving a 
single process to two or more. Cogeneration can manifest itself 
electrically or mechanically. The Federal Energy Regulatory Com- 
mission estimates that by 1995 over 12,000 MW of power can be 
produced through cogeneration. Much of the energy waste through 
heat loss at an electric utility, for example, could be, at the very 
least, piped to the surrounding community or industry to provide 
cold weather heat. This is especially applicable to utility generating 
stations because they traditionally utilize “less than 40 percent of 
the heat energy of the fuel used...” Cogeneration can increase the 
fuel use efficiency to 75 percent. 18 refs. 


2910 Conservation 


REFER ALSO TO CITATION(S) 24527, 24965, 24976, 25010, 25933, 25034, 
25047, 25057, 25092, 25093, 25099, 25100, 25101, 25103, 25106, 25107, 25108, 
Saar Saad 25128, 25130, 25131, 25132, 25135, 25145, 25152, 25183, 25185, 


24966 (CONF-8011131—, pp 239-242) Adequacy of the 
state commitment to energy conservation. Beal, F. 1980. 
NTIS, PC Al2/MF AO1. Order Number DES2009451, 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Conservation as the key to better energy efficiency in Illinois 
is discussed. The distinction is made between the success or adequa- 
cy of Illinois citizens and businesses in their efforts to conserve 
energy and the adeqaucy of governmental programs designed to 
support or encourage conservation. The success of energy conser- 
vation commitments in Illinois is specifically reviewed and some ex- 
amples are described. (MCW) 


—_ (CONF-8011131—, pp 243-246) Illinois’ 
for energy conservation. Buzbee, K.V. 1980. NTIS, PC A12/ 
MF AOl1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Energy conservation is discussed as an energy source in Illi- 
nois. The consequences of implementing conservation (such as per- 
mitting time for development of alternative energy technologies), 
the impact that conservation will have on energy consumption, and 
the role that building codes will play on energy consumption are 
discussed. State energy conservation programs are briefly reviewed 
and potential energy conservation is estimated. (MCW) 


24968 (CONF-8011131—, pp 247-254) Adequacy of the 
federal commitment to energy conservation. 
PC Al2/MF_ AOI. 


Reznek, S.W. 
1980. NTIS, Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The federal government's policies and programs for conser- 
vation and solar development were analyzed and evaluated by the 
Environmental Protection Agency. The reasons for EPA doing this 
evalution are discussed, and their findings and recommendations are 
summarized. Three questions are discussed: have potential contribu- 
tions of the conservation and solar programs been considered ad-- 
quately by DOE in formulating its overall energy policies and plan- 
ning its programs; has enough attention been given to the imple- 
mentation of DOE conservation and solar programs through feder- 
al, state, and local governments to ensure their maximum effective- 
ness; and has adequate attention been given to the evaluation of 
programs effectiveness and management. 


24969 (CONF-8011131—, pp 255-258) Big business of 
the eighties: saving energy. Sant, R.W. 1980. NTIS, PC 
A12/MF A01. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Business concepts applied to answer questions 
concerning the solution of energy problems are discussed. Innova- 
tive measures such as: the disappearance of monthly energy bills; 
energy specialists selling complete packages including equipment 
and alterations to buildings; and the heating of homes to predeter- 
mined levels are discussed. Unless there are major technical break- 
throughs in solar and synthetic fuels in the 1980s, use of energy ef- 
ficiently will remain the dominant energy project. The meaning of 
this in the 1980s is discussed. It means: that energy prices are forc- 
ing a solution to the energy problem; that oil is too expensive; that 
most new central power plants are too expensive to compete in the 
energy services lace; and that energy opportunities exist 
with products that improve energy efficiency. (MCW) 


24970 (CONF-8011131—, pp 259-266) Conservation: a 
prospectus for the future. Savitz, M. 1980. NTIS, PC A12/ 
MF AOl1. Order Number DE82009451. 
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From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The strategy that the Department of Energy has taken to 
complement market forces and ensure both greater conservation 
and greater use of alternative energy sources is briefly outlined. 
The elements of the program include: decontrol of oil and natural 
gas prices; information programs on efficient use of energy; in- 
creased research programs on energy efficient technologies; finan- 
cial incentives for conservation; and use of regulatory standards for 
energy consumption patterns. How these elements have been incor- 
porated into the DOE programs is explained. Future conservation 
anticipated in the consuming sectors is discussed. (MCW) 


24971 (LBL—11990, pp 1.82-1.90) International residen- 
tial energy conservation. Schipper, L.; Ketoff, A. Jul 1981. 
NTIS, PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

International comparisons of residential energy use have 
been hindered in the past by lack of data and common measuring 
systems. Ongoing efforts to disaggregate data on residential space 
comfort and appliance energy use for major member countries of 
the Organization For Economic Cooperation and Development 
(OECD) are reported. Indicators of residential energy consumption 
sector structure (i.e., dwelling size, number of appliances, incomes) 
and of intensity of energy use (i.e., energy use per degree day, etc.) 
are developed and compared for various countries. Comparisons 
among countries suggest that, in certain countries, much scope 
exists for energy conservation by reductions in energy intensity. At 
the same time, rising incomes in many countries allow greater use 
of heating, hot water, and appliances. Success in predicting future 
demand depends on our ability to separate the factors that have 
contributed to energy demand growth in the past, including greater 
efficiency, from those that will determine energy demand growth in 
the future. 


24972 Need for a national level policy for energy conser- 
=" in developing countries. Krishnamoorthy, M.; Sriniva- 
P.R. (National Productivity Council, New Delhi, 
India). pp 243-249 of International energy studies. Pachauri, 
a res New York, NY; John Wiley and Sons, Inc. 
From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The helpless response of developing nations in promoting 
conservation during the past few years is considered. It is pointed 
out that while in the case of industrially advanced nations, conser- 
vation measures can go a long way in reducing energy consump- 
tion, the developing countries have neither the requisite capital nor 
technological discipline to develop new sources of energy. Exam- 
ples of the opportunities for energy conservation in developing 
countries are cited. Specifically, the misuse of energy in the indus- 
trial sector in India is examined. Measures and incentives advocated 
to promote conservation are discussed. (MCW) 


24973 Plan for energy conservation in India. Kashkari, 
C. (Univ. of Akron, OH). pp 262-276 of International 
energy studies. Pachauri, R.K. (ed.). New York, NY; John 
Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The inefficient use of energy in developing countries is ex- 
amined with emphasis on India. Various technological and organi- 
zational measures to promote conservation and better utilization of 
fuels are explored. The increased oil price hike and its impact on 
Indian economy are discussed. A proposed energy conservation 
plan for India is outlined. (MCW) 


2920 Supply, Demand, And Forecasting 


— ALSO TO CITATION(S) 24290, 24924, 24990, 24996, 25075, 25102, 


24974 (DOE/ER/10469—1-Vol.2, pp 2-30) Appendix 
one. Basic world energy sources analysis, Rumer, E.B. Dec 
1981. NTIS, PC AO0O7/MF AOl. Order Number 
DE82010828. 
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In Novel approach to the exploitation of tidal energy. Final 
report. Volume 2. Appendices. 

The following energy sources are analyzed: hydro and tidal 
energy, nuclear energy, oil - the world situation, oil - the Soviet 
Union, natural gas, and coal. 


24975 (LBL—11990, pp 1.26-1.28) Forecasting energy 
demand for Hawaii. Ruderman, H.; Leung, P. Jul 1981. 
NTIS, PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

As part of the Hawaii Integrated Energy Assessment, we 
have developed a macroeconomic model of energy consumption in 
Hawaii. The Hawaii Energy Demand Forecasting Model 
(HEDFM) was designed to provide detailed forecasts of energy 
demand for the state’s four counties. Demands for various types of 
energy were projected for each year until 2005. A summary of the 
forecasts made is given. Combining the demand forecasts with 
supply scenarios furnished by other elements of the integrated as- 
sessment permits quantitative analyses of a range of possible energy 
futures for the state. In addition, the HEDFM provides empirical 
insights regarding the structure of energy demand in the state and 
its relationship to the local and world economies. 


24976 (LBL—11990, pp 1.78-1.82) Energy demand and 
conservation in Kenya: initial appraisal. Schipper, L.; Hol- 
lander, J. Jul 1981. NTIS, PC A16/MF AO1. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

In this research, a detailed approach to accounting for 
energy end uses is taken. Important energy end uses according to 
various economic variables or physical activity levels (miles driven, 
tons produced, households) are disaggregated into energy intensities 
(joules/mile, joules/ton, kWh/household. This methodology arose 
in consideration of energy use in developed countries. The goal is 
to first account for energy flows, then to find examples of energy 
conservation in practice, and finally to make appropriate recom- 
mendations for further analysis and implementation of conservation 
in the modern sector of Kenya’s economy. 


24977 (NP—2902280) Global future: time to act. 2 
to the President on global resources, environment, and popu- 
lation. (Department of State, Washington, DC (USA); 
Council on Environmental Quality, Washington, DC 
(USA)). Jan 1981. 260p. GPO. Order Number DE82902280. 

An analysis of probable changes in world population, re- 
sources, and environment through the end of the century is present- 
ed. The potential for progressive impoverishness of world resources 
and degradation of the global environment, if present trends and 
politics continue, is indicated. The problems are identified and 
problem areas needing priority attention are covered. These include 
population, food and agriculture, renewable energy resources and 
conservation, tropical forests, biological diversity, coastal and 
marine resources, water resources, global pollution, and sustainable 
development. Improving national capacity to respond is discussed. 
(MCW) 


24978 Fundamental energy policy problems of the v «t 
ies. Waldenfels, G. von. Kohle und Heizoel; 34: No. 6, 
9(Jun 1981). (In German). 

In quite general form, the author discusses future energy 
supply with particular regard to Bavarian conditions. The five main 
goals of the Bavarian energy programme are stated: 1. development 
of coal and nuclear power, 2. petroleum substitution on the heat 
market, 3. use of domestic energy sources, 4. provisions for possible 
crises, 5. energy conservation. 


24979 Some methodological problems raised by the main 
results of the “Energy and regions” study concerning local 
energy supply and demand. Burgeois, B. (Institut Economic 
et Juridique de l’Energie, Grenoble, France). pp 195-197 of 
Research into energy and human settlements planning. 
oo Denmark; Statens Byggeforskningsinstitut 
From ECE colloquium on research into energy and human 
settlements planning; Copenhagen, Denmark (24 Mar 1980). 
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24980 Energy scenarios for the future: hard choices for 
developing countries. Srivastava, G.N. (Univ. of Scranton, 
PAY. Bp pp 46-53 of International energy studies. Pachauri, 
tis New York, NY; John Wiley and Sons, Inc. 
From International seminar on energy; Hyderabad, India (4 

Jan 1979). 
Energy needs of man, the demand and supply, and con- 
straints that limit the growth of energy anywhere are discussed. 
The limit of energy use is discussed. Present energy use by man is 
estimated to be 1/10 of land-based photosynthetic energy and is es- 
timated to equal it in 65 years. Energy use in developing countries 
and the belief that growth is progress through increased energy use 
are discussed. An energy strategy for underdeveloped countries and 
scenarios for the future for all nations are briefly examined. (MCW) 


24981 Situation, ms encounter and scenarios in ful- 
filling energy demand in Thailand. Premmani, P. (National 
Energy Administration, Bangkok, Thailand). pp 101-119 of 
International energy studies. Pachauri, R.K. (ed.). New 
York, NY; John ey and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Energy consumption and projected energy consumption in 
Thailand are discussed. Problems which may arise near the end of 
the century due to reduction of world oil supply and higher oil 
prices are considered. Important conventional indigenous energy 
sources in Thailand are natural gas, lignite, hydro power, fuel 
wood, agricultural wastes, organic wastes, and radioactive minerals. 
Non-conventional energy sources are solar, wind, and geothermal 
energy, biomass, and oil shale. The stage of development of these 
resources and problems encountered for further development of 
these resources are summarized. The structure of oil consumption 
in various economic sectors is given and the guideline for the sub- 
stitution of oil and energy conservation in these sectors is discussed. 

unications, transportation, power generation and water 
supply, manufacturing, agriculture, construction, and commercial 
sectors are discussed. (MCW) 


24982 Energy and development: a third world perspective. 
Pachauri, R.K. (Administrative Staff Coll. of India, Hyder- 
abad). pp 183-192 of International energy studies. Pachauri, 
(i980 ees New York, NY; John Wiley and Sons, Inc. 

From International seminar on energy; Hyderabad, India (4 


Jan — > 

problems of substitution and the difficulty of assessing 
substitution responses are considered. Energy is treated as an input 
into the production process and substitution between energy and 
other factors of production such as capital and labor. In the house- 
hold sector, also, substitution between commercial and non-com- 
mercial sources does take place in developing countries. An attempt 
is made to quantify the range of possible substitution by estimation 
of income and price elasticities. (MCW) 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 24920, 24925, 24962, 25001, 25008, 25009, 
25011, 25099, 25100, 25113, 25116, 25124, 26149 


24983 (CED—82-21) EPA slow in controlling PCBs. 
(General Accounting Office, Washington, DC (USA). Com- 
munity and Economic Development Div.). 30 Dec 1981. 
44p. General Accounting Office, P.O. Box 6015, Gaithers- 
burg, MD 20760. Order Number DE82902396. 

Report to the Administrator, Environmental Protection 


Yn 1976 the Congress required that the Environmental Pro- 
tection Agency control the widely used chemicals, polychlorinated 
biphenyls (PCBs). Slow in implementing the mandate, however, 
EPA can offer only limited assurance that its control measures are 
being followed. Its enforcement program lacks overall direction 
and does not encourage quick compliance. Additionally, disposal 
facilities have developed slowly, meeting with considerable public 
opposition. GAO makes several recommendations to EPA aimed at 
strengthening controls for the safe use and proper disposal of this 
chemical. 
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24984 (EMD—81-105) Burdensome and enone on re- 

porting of fae Public —— y arias Dees 

Act need to be ting Office, Wash- 

ao = DC (USA)). 14 Sep 13 eo ‘Gees oa 
ce, P.O. Box 6015 thersburg, MD 20760. 

Number DE82902370. 

Report to the Congress by the Comptroller General of the 
United States. 

The Public Utility Regulatory Policies Act of 1978 estab- 
lishes ratemaking and regulatory standards for electric utilities. The 
act requires the Department of Energy to annually report to the 
Congress on State and utility actions. The act also requires utilities 
to file cost-of-service data biennially with the Federal Energy Reg- 
ulatory Commission. The Department of Energy is unclear on the 
specific contents of the annual reports after the third one, due in 
1982, and similar data is available from other sources. Further, the 
cost-of-service data requirements are burdensome and costly to util- 
ities, and of little current use to states and intervenors. GAO, there- 
fore, recommends that the Congress repeal the annual reporting re- 
quirement effective after the third annual report, and that the Fed- 
eral Energy Regulatory Commission review and revise its cost-of- 
service reporting regulations to reduce the burden on utilities. If 
this review finds the reporting costs to be greater than the report- 
ing benefits, the Commission should ask the Congress to repeal the 
cost-of-service reporting requirement. 


24985 Energy for the developing world--the ‘new wis- 
doms’ are wrong. Mackillop, A. (Minist of Natl Plann and 
Dev, Waigari, Papua New Guinea). International Journal of 
Energy Research; §: No. 2, 111-139(Apr 1981). 

A rapidly building consensus, in the rich developed nations, 
is that less developed countries (LDC) should support large, costly, 
programs of rapidly developing non-oil renewable energy sources, 
and energy conservation. However, oil use in the LDCs is tiny in 
relation to that of rich nations, even if growing faster. On a per 
capita base the difference is greater still. Thus conservation, as a so- 
lution to short run oil supply problems (e.g. OPEC output ceilings) 
is a responsibility of the nation-grouping that uses and wastes most 
oil. Small percentage cuts by the OECD-IEA group could provide 
ample supplies for the growing needs of LDCs without driving 
prices inevitably higher. Accelerated oil search and development 
provides the best midterm opportunities for solving oil supply prob- 
lems in LDCs especially if OPEC and rich nation loan funding and 
technical support are accelerated. This will allow the scarce capital 
of LDCs to be utilized for non-energy sectors where needs are im- 
mediate and critical, and for oil search and development. 61 refs. 


24986 As low as is reasonably achievable. Baker, R.E. 
(Nuclear Regulatory Commission, Washington, DC). pp 33- 
54 of Radiation protection optimization: present experience 
and methods. Oudiz, A.; Uzzan, G.; Ebert, H.; Eriskat, H. 
(eds.). Oxford, England; Pergamon Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

This paper discusses difficulties for implementing ALARA 
standards. Some information to be ascertained for cost-benefit anal- 
ysis includes: radiation source terms for liquid and gaseous ef- 
fluents; dispersion in the environs; population distribution; land use; 
exposure modes; dose evaluations; effluent treatment technology; 
annual cost of treatment systems; societal cost of a person-rem; and 
others. (PSB) 


24987 Health risk analysis: a challenge for the 1980's. 
Richmond, C.R. (Oak Ridge National Lab., TN). pp 3-9 of 
Health risk analysis. Richmond, C.R.; Walsh, P.J.; Copen- 
haver, E.D. (eds.). Philadelphia, PA; Franklin Institute 
Press (1981). Contract W-7405-ENG-26. 

From 3. ORNL life sciences symposium: health risk analysis; 
Gatlinburg, TN, USA (26 Oct 1980). 

This chapter is a general introduction to participants of the 
Health Risk Assessment Symposium, and overviews pertinent legis- 
lation that affects this area of concern. (KRM) 





oe SS (Dept. of Ener 
of Health risk analysis. Rich. 


Gatlinbur TN, USA (26 Oct 1980). 

The keynote address discusses the decision making process 
enieaian th cee Ff eas ck a oe 
from energy development. The author emphasizes the concern that 
the general public feels about risks and the government's responsi- 
bility to protect them. 


24989 Energy: from an inward looking to an outward 
looking attitude. van Beuge, R. (Organisation for Economic 
Cooperation and tg Paris, France). pp 42-45 of 
International — = Pachauri, R.K. (ed.). New 
York, NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 


24990 Energy problems in Sadli, M. (K 
bayoran Baru, Jakarta, Indonesia). 82-88 of International 
energy studies. Pachauri, R.K. (ed.). New York, NY; John 
Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 


national energy problems for Indonesia are discussed. In 
recognition of the energy problems of the future, a four-point 
energy policy has been announced. It consists of: conservation, di- 
versification, 


optimization (between the uses of the various energy 
sources), and inventorization (trying to get a better idea of national 
reserves and potentials of energy sources). Supplies of oil and gas, 
coal, hydroelectric power, geothermal resources, and uranium are 
given. The demand for energy in Indonesia is covered. (MCW) 


24991 Energy policy in developing countries. Srinivasan, 
M.R. (National Productivity Council, New Delhi, India). 
216-223 of International energy studies. Pachauri, R. a 
(ed.). New York, NY; John Wiley and Sons, Inc. (1980). 
From International seminar on energy; Hyderabad, India (4 


nt > 
need for social change and greater community participa- 
tion in supply and consumption of energy in order to optimize the 
utilization of resources are stressed. The importance of developing 
indigenous sources of enery is emphasized, particularly in order to 
ene anne See. Ts aie 6S Cepia se a Sue 
institutional framework for community use of energy is highlighted. 
A larger institutional focus on major hydroelectric projects and 
steps to curb the consumption of oil are advocated. Referral is also 
made to the limitation of coal as a major source of energy on ac- 
count of problems in transportation, apart from the environmental 
hazards of coal mining. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 24277, 24278, 24289, 24290, 24342, 24920, 
25054, 26228 


24992 (CONF-801249—, Pp tay Pi ee of 
coal to synthetic fuels. Blaustein, B a 
Technology Center, PA). Jan ink NTIS. AOT/ME 
A0l1. Order Number DE82007074. 
From DOE workshop on basic research in organic geo- 
chemistry applied to national energy needs; St Petersburg, FL, 
Ace 1980). 
In 1979, almost one-half of US energy supplies was from oil. 
need for liquid fuels, together with our dependence on import- 
oil, has greatly increased interest in producing synthetic fuels 
coal, of which we have large reserves. This paper briefly dis- 
the various routes available to produce synfuels from coal. 
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24993 Se pp 195-214) Synthetic fuel de- 
velopment in Kentucky. Jones, J.E. Jr.; Holmes, D.F. Jr. 
1980. NTIS, PC Al2/MF AO0Ol. Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The four coal conversion plants planned for West Kentucky 
are, if constructed, the basis of a synthetic fuel industry which is 
not only of great significance to Kentucky, but also the entire 
region and nation. An assessment of the Kentucky synfuel industry 
is underway in the Kentucky Department of Energy and this paper 
summarizes portions of that study. That assessment includes a brief 
description of synfuel development and of the Kentucky synfuel 
projects. The energy, labor, coal supply, economic, social, and en- 
vironmental implications of the synfuel industry are discussed. This 
paper focuses on the first four of these issues. 


24994 (DOE/EIA/06560—T2) Regional and industrial 
Sapna 6S Oe ee ee Sen 

sources, In MA (USA)). 17 Mar 1980. Con- 
tract ACO1.78E106 60. 68p. NTIS, PC A04/MF AOI. 
Order Number DE82005319. 

This report presents an overview of available energy data. 
Data bases investigated include the followng: DRI System Energy; 
Platt’s Data Base; Energy Consumption Data Base (ECDB); Major 
Fuel Burning Installations (MFBI); Federal Energy Data Base 
(FEDS); and Survey and Census of Manufacturers. Findings of the 
comparative analysis between the Feds data base and the DRI 
Energy Data Base are presented. The comparison presents and ana- 
lyzes the differences that exist between various energy data bases. 
Typical differences include definition of series, sources of data base 
information, conversion factors, and errors introduced in the data 
recording and tabulation process. Graphs and figures depicting dif- 
ferences in data are included. Comparisons are made at the nation- 
al, regional, and state level of disaggregation. Proposed future data 
analysis is outlined. The objective of future data analysis is the de- 
termination of an adequate, industrial energy consumption data base 
with which to conduct the historical analysis outlined in the Task 1 
report. 


24995 (EMD—81-141) Anthracite coal supply for the 
1981-1982 winter. Peach, J.D. (General Accounti = 
Washington, DC (USA). Energy and Minerals Div. 

1981. 15p. General Accoun’ Office, P.O. oy ‘Ol 
Gaithersburg, MD 20760. Order Number DE82901964. 

This report contains a letter addressed to the Chairman of 
the Subcommittee on Energy and Mineral Resources in which find- 
ings on the potential for anthracite to become an effective compo- 
nent in meeting US energy needs are presented. Some of the prob- 
lems facing the anthracite industry and consumers in the northeas- 
tern states, state and industry actions since the 1980 shortage, and 
the outlook for the winter of 1982 are addressed. Information was 
obtained on anthracite exports to foreign countries and to the DOD 
facilities in the Federal Republic of Germany. Development efforts 
to use anthracite in industrial boilers and the actions that the state 
of Pennsylvania has taken to encourage the use of anthracite in mu- 
nicipal buildings are also discussed. (DMC) 


24996 (HI—3401-P) Can OPEC survive the glut. Re- 
search Memorandum No, 112. Brown, W.M. (Hudson Inst., 
Inc., Croton-on-Hudson, NY (USA)). Oct 1981. 33p. 
Hudson Institute, Quaker Ridge Road, Croton-on-Hudeon, 
NY 10520. Order Number DE82901 164. 

The recent surplus of petroleum and its effect on world oil 
prices and on OPEC are discussed. A fundamental change has 
probably occurred in the world oil market: not only are world oil 
prices likely to decline during the next few years, they may even 
collapse. Either way, the current oil glut is hardly a temporary ab- 
erration. Whether or when a collapse might occur will depend 
strongly upon Saudi Arabia. In purely economic terms, it is prob- 
ably in Saudi Arabia's long-term interest to force prices to drop 
sharply now - to around $25 a barrel. However, such a strategy is 
politically dangerous. The Saudis would probably prefer to main- 
tain current output levels and permit inflation and discounting to 
erode real prices. The combination of relatively high Saudi exports 
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sluggish demand could cause enough competition for market 
among the other OPEC suppliers that virtually the same 

sonia ts lle 0 cnaen, GUNNA ae We Ghats seaah. Tee camel 
most likely is one in which OPEC sets a $32 to $34 unified price 
later this year, and subsequently raises it enough to keep up with 
inflation. Maintaining those prices could force Saudi Arabia to 
reduce its exports so sharply that, within three years, it could lose 


However, the implementation of this strategy would require such 
deft management that it, too, is unlikely to succeed. Hence, even 
more than before, it is now possible to see how OPEC is likely to 
continue to lose its cohesion and influence during the ensuing 
decade. ly, the oil importing countries are likely to 


Corresponding] 
become less vulnerable to supply interruptions. 


24997 (NP—290144) US oil company participation in the 
International Energy Program. Eleventh semi-annual report 
to the Congress and the President. (Federal Trade Commis- 
sion, Washington, DC (USA)). Oct 1981. 55p. Federal 
Trade Commission, Washington, DC. Order Number 
DE82901444. 

This publication is a semiannual report on the impact on 
competition and small business of US oil company participation in 
the IEP activities. IEA’s response to the oil supply disruption cre- 
ated by the Iran/Iraq war is discussed. The proposed Plan of 
Action released by the DOE on May 8, 1981 is described. The 
report reviews the subjects discussed at meetings of the IAB and 
Subcommittees A and C during the reporting period. One impor- 
tant issue addressed at these meetings was the potential effective- 
ness of the allocation system. The report describes industry advice 
on the date to begin oil sharing after system activation. Another 
passage focuses on the controversies surrounding the reporting of 
stocks at sea and the monitoring of oil markets during non-crisis pe- 
riods. Industry advice concerning emergency stock policy is re- 
viewed. The review of industry activities during this six-month re- 
porting period has disclosed no adverse effects on competition or 
small business. The allocation system was not activated, no propri- 
etary information was exchanged among the companies, and, except 
as noted in the discussion of sub-trigger situations, the topics dis- 
cussed were confined to those for which an antitrust defense is au- 
thorized by Section 252. To assist the Secretariat in analyzing the 
disruption resulting from the Iran-Iraq war, the industry did receive 
non-public IEA Secretariat forecasts and discussed the short-term 
oil supply outlook with the Secretariat. While under some circum- 
stances these activities may have anticompetitive potential, the 
Commission does not believe that any adverse effects on competi- 
tion actually occurred; we have no evidence that supply actions 
were taken by companies as a result of access to this information or 
participation in the meetings. 


24998 Chance-constrained programming approach to nat- 
ural-gas curtailment decisions. Guldmann, J.M. (Ohio State 
Univ., Columbus). Resources and Energy; 3: No. 2, 133- 
161(Oct 1981). Contract EC-77-01-8683. 

This paper presents a modeling methodology for the deter- 
mination of optimal-curtailment decisions by a gas-distribution util- 
ity during a chronic gas-shortage situation. Based on the end-use 
priority approach, a linear-programming model is formulated, that 
reallocates the available gas supply among the utility's customers 
while minimizing fuel switching, unemployment, and utility operat- 
ing costs. This model is then transformed into a chance-constrained 
program in order to account for the weather-related variability of 
the gas requirements. The methodology is applied to the East Ohio 
Gas Company. 16 references, 2 figures, 3 tables. 


24999 Petroleum-refining industry in the 1980s: impact of 
the National Energy Pian and related legislation. Phung, 
D.L. (inst. for Energy Analysis, Oak Ridge, TN); Barnes, 
R.W. Materials and Society; 5: No. 4, 365-382(1981). 

This study assesses the impact of the National Energy Plan 
(NEP) and related legislation on the petroleum-refining industry. 
Energy programs, including energy conservation and synthetic-fuel 
production, have been rather successful, thanks to drastic oil-price 
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increases. Environmental laws require an additional investment of 
up to $20 billion (1980 dollars) by 1990, which represents a price 
increase of about 7 cents per gallon price increase of gasoline. This 
increase over a ten-year period is small compared to price increases 
due to the policies of OPEC or to domestic price decontrol. The 
authors expect leveling of crude throughput capacity in the petro- 
leum-refining industry in the 1980s. However, much money will 
still be needed to upgrade the facilities to process more transporta- 
tion fuel and, at the same time, reduce emission of pollutants. They 
also expect a restructure of the refining industry in favor of large, 
integrated, and efficient refineries. 39 references, 36 tables. 


prospects. Ladman, J.R.; “Bald Rg v2 ny 
MA; D.C. ‘Heath “and Company (1981). 242p. 
(CONF-791276—). Lexington Books, D.C. Heath and and Co, 
Lexington, MA. 


From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

The idea for the conference grew out of a concern that, al- 
though much was being written to describe the new Mexican petro- 
leum reserves and their potential for adding to US and global sup- 
plies, fostering Mexican economic development, and influencing bi- 
lateral US and Mexican foreign policy, no attempt was being made 
to make an authoritative and comprehensive statement on the reali- 
ties of the situation. Nevertheless, policy was being made and deci- 
sions formulated on the basis of existing information. Thus, to fill 
this hiatus, the idea emerged of a conference as a forum in which a 
number of recognized experts from Mexico and the United States 
would gather to present papers and prepared comments as well as 
to discuss in depth the ideas and issues related to oil. This book 
makes the resulting information available for policymakers, schol- 
ars, and the interested public. Separate abstracts have been pre- 
pared for each chapter for inclusion in the Energy Data Base. 
(DMC) 


25001 Mexican energy resources and US energy ~ 
ments. Netschert, BC (National Economic Research 
ciates, Inc., Washington, DC). pp 133-144 of US Mexican 
energy relationships: cain at rospects. ae =a 
Baldwin, D.J.; Bergman, E. ial Leanaten, 
Heath and Company y(1981). 

From Conference on US/Mexico energy relationshipps; 


to, Sooo (13 Dec 1979). 
brief review of the nature and size of Mexico's energy re- 


casnes in apenas ikeanin dead a ahem tae 
The author points out that the former does not necessarily satisfy 
the latter. Circumstances and policies in both the US and Mexico 
are described. In ing the Mexican government about in- 
creased oil exports to the US, the US officials should consider the 
following: recognition of Mexican attitudes, recognition of Mexico's 
new position, and recognition of Mexico's political realities. A pro- 
posal for increased exports to the US would also have to address 
the problems of immigration, trade policy and electricity. (DMC) 


25002 ee ee roecnien and Solace Fas. 
agg agg Loe mag ey iomics and Science Plan- 
ning, Inc., Washington, at od vcmmntaal 145-153 of US-Mexican 
energy relationships: aioe ollie: . Ladman, J.R.; 
Baldwin, D.J.; Bergman, E. fedat Latina Lexington, MA; D.C. 
Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

The following questions are addressed: at what price should 
the United States export oil after 1990, should the United States 
then become a member of OPEC, perhaps it should follow 
Mexico's lead, charge the same price as OPEC, but leave the join- 
ing to others. While these questions are not high on the agenda of 
US-policy experts, and while oil-exporting countries should not be 
overly concerned immediately, neither is this possibility pure fanta- 
sy. Four major elements underlie this possible reversal of current 
US policy. First, oil prices have increased by more than a factor of 
ten in current dollars in the last decade. Second, the huge US econ- 
omy was built on cheap fuel, but by 1990 two decades will have 
passed since oil prices increased sharply, and substantial adjust- 
ments to expensive fuel will have been achieved. Third, US re- 
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per barrel, and synthetic fuels based on shale, additional conser- 
vation efforts, and some coul-convenion technologies become eco 
when oil prices are in the range of $20 to $30 per barrel. 


Mexican economic development and the United 
States. Reynolds, C.W. (Stanford Univ., mae ang Ab. se 155-169 of 
US-Mexican energy relationshi 2 a prospects. 
Ladman, J.R.; dwin, D.J.; ‘gman, "E. (eds.). Lexing- 
ton, MA; D. C. Heath and Company (1981). 
From Conference on US/Mexico energy 

Tose, AZ, USA (13 Dec 1979). 

In order to put in perspective the magnitude of Mexico's in- 
tended growth between now and 2000, this chapter begins with a 
thumbnail sketch of the economic development of the US South- 
west since the beginning of World War II. The United States 
stands to gain from successful development in Mexico just as it has 
from the growth of its own Southwest, and it would lose as much 
from a Mexican failure as it would have through a failure of the 
sunbelt economy to prosper during and after World War II. Given 
the huge surplus unlocked from Mexico's hydrocarbon reserves and 
the profits accuring to Mexican investment, its problem is seen to 
be that of recycling part of that surplus for both economic growth 
and social participation. Even the immense petroleum rents likely 
to accrue over the next twenty years will not begin to resolve 
Mexico's social problem without major changes in the distribution 
of wealth plus sustained migration of unskilled labor to the United 
States. These factors must be accompanied by greatly increased 
trade and large-scale inflows of skilled labor, management, entre- 
preneurship, and technology. A proposal is made for the establish- 
ment of a workers’-bond program as a joint effort of business, 
labor, and government that could provide all Mexican workers 
with a growing share in the increments to national wealth. While 
the specifics of such a program must be worked out by those in- 
volved, I am convinced that only a program of this magnitude can 
provide the framework within which social demands will be con- 
sistent with political stability and sustained economic progress. 
Since those goals are essential for continued US prosperity and na- 
tional security, its role is to provide the external dimensions of 
policy space within which Mexico may forge its own destiny. 


25004 Oil and US policy toward Mexico. de Brody, O.P. 
(Colegio de Mexico, Guanajuato). pp 185-196 of US Mexi- 
can energy relationships: realities and prospects. Ladman, 
J.R.; Baldwin, D.J.; Bergman, E. (eds.). Lexington, MA; 
D.C. Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

An analysis of US-Mexican relations is presented in this 
chapter. The author states that the negotiations that have taken 
place in the area of energy or in the treatment of commercial and 
migration problems reveals that structural motives exist in the 
United States that prevent a positive response to the demands and 
needs of Mexico. The US policy toward Mexico is, and will contin- 
ue to be, that of a superpower. Mexican petroleum will not likely 
change this situation. 


25005 Negotiating power of oil: the Mexican case. Ojeda, 
M. (Colegio de Mexico, Guanajuato). pp 197-213 of US- 
Mexican a relationships: ities and prospects. 
Ladman, Baldwin, D.J.; Bergman, E. (eds.). Lexing- 
ton, MA; De C. Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec apy | 

The outlook for oil as a factor in international relations pre- 
sents at least two alternatives. First, it can be used as a negotiating 
tool. Second, it can be an element of discord that leads to pressures 
from the Superpowers on oil-producing nations, including the possi- 
bility of military intervention. In the case of Mexico and the United 
States, the asymmetrical balances of power and economic relations 
give the United States a superior position that could be used to try 
to cause Mexico to increase its production by means of incentives 
as well as reprisals. On the one hand, the United States can offer 
incentives to Mexico for increased production by lowering duties 
on Mexican exports and by offering preferences for US tourism in 
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Mexico. On the other hand, reprisals could be made through multi- 
ple channels of finance, commerce, tourism, and technology such as 
is being observed in US-Iranian relations in 1979. However, accord- 
ing to some analysts, the United States would not even have to 
apply pressure because PEMEX’s need for financing and equipment 
could in itself force Mexico to increae its production. The big test 
for Mexico and the other exporters in the Western world will come 
if the Arab producers cancel or severely limit their exports. Know- 
ing that this is not an impossible eventuality, Mexico has presented 
a proposal to the United Nations to ration the world oil market in a 
multilateral form. In the event of a worldwide energy crisis, the su- 
perpowers, particularly the United States, could resort to drastic 
methods of pressure such as destabilization, subversion, and even 
open armed intervention. In that event, the producing countries 
would have no recourse but to threaten to blow up their wells. if 
such a threat were carried out, both the producers and the consum- 
ers would suffer a heavy loss. 


25006 World coal outlook. Calarco, V.J. Jr. Coal Situa- 
tion; 1: No. 1, 1-3(Jul 1980). 

The contribution of coal to world energy needs, particularly 
in the western world, may appear to be an engima, given the size 
of known reserves and the economic, social, and political difficul- 
ties that were created by the oil events of 1973 to 74. The increased 
emphasis on coal brought into sharp focus the conflict between 
energy and environmental policies. The 1974 oil price increases 
overcame the inherently higher costs of transporting, storing and 
burning coal. This economic advantage was substantially moderated 
by the added costs associated with using it in a manner consistent 
with environmental legislation and regulations. The net effect was 
an erosion of the initial high interest in coal. In 1979, the renewed 
instability and dramatic price increases in world oil markets pro- 
duced a major change in the social and economic attractiveness of 
coal. Society is now reexamining the trade-offs it is willing to 
accept between the environment and economic activity. It is more 
important, however, that the price increases in 1979 and expecta- 
tions for continued instability in world oil markets have made the 
environmentally acceptable use of coal affordable. Over the long 
term, environmental issues aside, the cost advantage for coal is ex- 
pected to widen, as oil and natural gas prices escalate at rates great- 
er than those anticipated for coal. It is possible that the gap be- 
tween coal and the alternatives will be smaller as the emphasis on 
further environmental improvements accelerates in response to in- 
creased coal use. The overall relative advantage is expected to 
remain with coal, however, thus leading to its increased replace- 
ment of oil or natural gas. Further supporting the outlook = the 
increased consumption of coal is the growing level of concern sur- 
rounding the nuclear option for electric power generation. 


25007 Scheme for multinational barter: trading oil with 
capital and development. Omar, M.A.; Shams, A. 17-22 of 
International “od studies. Pachauri, R.K. (ed.). New 
York, NY; John ley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 


Jan - 2 

authors attempt to check the traditional comparative ad- 
vantage which may be utilized in petroleum trade where the devel- 
oping countries are concerned. Oil exporting countries are divided 
into two groups: (a) countries with reasonably developed infrastruc- 


ture and abundant resources with large populations and fairly well 
trained labour force, (b) countries with a dispersed population and a 
scarcity of trained labour, a desert type of landscape and a single 
commodity dominating their trade, i.c., petroleum. An example of 
the second group is Kuwait which will be explored in terms of its 
role in oil trade economy of the trading partner. Trade, based on 
comparative advantage, is discussed as it affects: (1) the economic 
development of Kuwait, (2) the economic development of its trad- 
ing partner in the developing world, and (3) the economies of oil 
importing industrialized countries. 


25008 New forms of international cooperation: an evalua- 
tion of proposals for international supply-price agreements for 
crude oil. Schmitt, D.; Schulz, W. (Universitat Koeln, Ger- 
many). pp 29-41 of International ener, ~—— studies. mg 
ise New York, NY; John Wiley and Sons, Inc 
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From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

A proposal by former US Ambassador to Saudi Arabia, J.E. 
Adkins, that the oil market be stabilized and the transition to alter- 


cooperation is desired only if it will help to consolidate 

the international division of labor in the energy fields and that, for 
the most part, supply-price agreements are countereffective solu- 
states that governments should support energy conserva- 

and facilitate transition to other types of energy 

and D policies. Pricing policies which keep energy 

aad yoener Berne fp apemreder A> 

both world energy trade and expansion of energy alter- 


Indian policy response to the oil crisis. Desai, 
V. (National Council ‘a ie Applied Economic Research, 
New Delhi, India). pp 57-81 of eetend energy studies. 
Pachauri, R.K. (ed.). New York, NY; John Wiley and Sons, 
Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

In F 1974 India’s imports of oil and oil products came to 
36%, and trade deficit to 29% of export earnings. Two years later, 
however, the oil crisis had been overcome for all practical pur- 
poses, and foreign exchange reserves were rising rapidly. This arti- 
cle discusses: how was the crisis overcome; and what was the role 
of policy in overcoming it. The answer is not simply of historical 
interest. It is relevant to the question whether oil is peripheral to 
the Indian economy, predominantly rural and self-sufficient as it is 
commonly believed to be. And it may throw some light on the pos- 
sible outcomes and alternatives in future oil crises. Our analysis 
points to two conclusions, one for the medium term and one for the 
longer run. In the medium term, oil exploration will be an activity 
with a high rate of return. The cost of winning oil from existing 
facilities and refining it so much lower than the cost of an equiva- 
lent quantity of coal that success in finding oil must command a 
high premium. However, once the rate of success has been brought 
down to the level where oil has no advantage over coal, the aver- 
age capital-output ratio in the energy sector will be significantly 
higher than now, and economies, including India, will either be in- 
vesting a significantly higher proportion of their GNP or growing 
more slowly. It should be pointed out, however, that we have pre- 
supposed the absence of a revolutionary improvement in technol- 
ogy. In the present state of technology, coal and power are the 
most competitive substitutes for oil. All other sources of energy are 
either limited in supply or have high capital costs. If a technologi- 
cal breakthrough significantly reduces the capital costs of coal or of 
solar power, the rise in capital-output ratios may be avoided, and 
the future may be more like the present. (DMC) 


> onl a “wa in oil: conservation measures. 
N. (Inst. of Petroleum Exploration, Dehradun, 
i). pp 250-261 of International energy studies. Pachauri, 
RK (ed.). New York, NY; John Wiley and Sons, Inc. 
From International seminar on energy; Hyderabad, India (4 

Jan 1979). 
options open to any country with a reasonable energy 
resource base, like India, to become self-sufficient in oil are (a) in- 
crease of reserve, (b) increase of production, (c) efficient use of pe- 
troleum products and (d) development of alternate sources of 
energy, restricting the use of oil only for those sectors where it 
cannot be replaced. An analysis of the possibility of achieving these 
goals would indicate whether we can be self-sufficient in oil in the 
foreseeable future. The study period is restricted up to the year 
A.D. 2000. At present Indian oil production is 10.18 million tonnes 


be ucing only about 50% of our annual demand. With 

usual time lag in development after discovery and considering 
longer time required to develop alternate sources and ar- 
range efficient use of oil, it would be reasonable to assume that the 


base, prod 
wens aes to restrict and reduce the 
in India are discussed. 
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25011 (CONF-7811199—1) anne of the electric 
utility industry: a historical and empirical study. 
Conference paper No. 67. J G. (National Bureau of 
Economic Research, Inc., Cambridge, MA eo Oct 
1980. 64p. National Bureau of Economic 1050 
Massachusetts Ave., Cambridge, MA 02138. Order Number 
DE82902276. 

From 48. annual conference of the Southern Economic As- 
sociation; Washington, DC, aoe (8 Nov 1978). 

The economic impacts of state 
utility rates, profits, franchises etc. since the founding of the electric 
utility industry in 1879 are reviewed and evaluated. (LCL) 


25012 (CONF-8004196—, pp 8-14) Establishing objec- 
- for residential load Stevenson, R. (Univ. of 
Wisconsin, Madison). 1980. NTIS, PC A16/MF AOl1. Order 
Number DE82005746. 
From Electric rate demonstration conference; Denver, CO, 
USA (1 Lae 1980). 
The need for improved load research is becoming obvious. 
Events of the last decade have underscored the urgency of devel- 
oping adequate and reliable information on the characteristics of 
future loads. Metal rule forecasts no longer suffice, and the analysis 
of appliance saturation rates no longer provides an adequate guide 
for understanding the composition of future loads. The require- 
ments for load research and the elements to be considered in plan- 
ning load research activities are discussed. 


25013 ign pp 15-22) Sample design for 
rate demonstrations and load research. Metcalf, C.E. (Mathe- 
matica, Inc., Princeton, NJ). 1980. NTIS, PC A1l6/MF AOl1. 
Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Foy 1980). 

ethods for sampling and evaluating data to demonstrate 

the Pr of electric utility rate structures on residential electric 
power usage are discussed. (LCL) 


25014 (CONF-8004196—, pp 23-31) Definition of the 
population and formation and use of strata. Groves, R.M. 
(Univ. of Michigan, Ann Arbor). 1980. NTIS, PC Al6/MF 
A011. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

This paper centers on the characteristics of research design 
that affect the descriptive power of the project for a particular pop- 
ulation. These observations arise from some experiences of review- 
ing the nature of designs used in the Department of Energy's dem- 
onstration projects on time-of-day electricity pricing. This entire 
discussion flows from the assumption that the sample design being 
contemplated uses a probability sample: one that assigns each 
member of the population a known, non-zero probability of selec- 
tion. Probability samples are desirable because they allow the re- 
searcher to estimate the error in the survey due to selecting only a 
subset of the population to measure. Other sample designs may 
achieve better estimates, but without this ability to estimate the 
sampling error, there is no statistical method of assessing their qual- 
ity. When a sampling statistician is planning a probability sample 





are faced early in the design activities. The first 
the population of inference and a method to identify 


25015 (CONF-8004196—, pp 32-48) Drawing a sample 
and allocating customers to tutce cette, Coatnes toh. (Re- 
search Triangle Inst., Research Triangle Park, NC). 1980. 
NTIS, PC A16/MF A0O1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA @ Aer em. 

Experiments involving commercial or industrial electricity 
rate classes, and other types of experiments such as load research 
studies, often share many of the same design principles and features 
of DOE's time-of-day residential rate studies. To provide a specific 
context for addressing some of the other statistical design issues, 
this paper is limited to a discussion of experiments involving resi- 
dential customers. Some statistical issues involved in designing such 
studies are discussed, and some of the types of decisions that must 
be made are traced. The overall design structure for the residential 
rate experiments involves two primary conceptual dimensions that 
must be dealt with simultaneously: (1) the population of customers, 
and (2) the class or set of experimental treatments. The statistical 
term treatment is used here rather than experimental rate, since 
sometimes there are components of the treatments that involve 
othez cypes of variations such as varying levels of consumer infor- 
maation, using different methods for making participation payments, 
or making load control devices available to customers on some 
rates. There is also the time dimension, of course, which frequently 
aggravates the design process. The general layout for these experi- 
ments is usually a two-way classification involving K treatments 
and H strata. From an experimental design point of view, this two- 
way layout is like a randomized block design in which strata act as 
the blocking factor. 


25016 (CONF-8004196—, pp 49-52) Role of survey data 
in load research. Famadas, N. (Consultores Technicos Aso- 
ciados, Hato Rey, Puerto Rico). 1980. NTIS, PC Al6/MF 
A0l. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

The importance of survey data in the design of sampling 
procedures and in the analysis of data on electric power rates and 
power demand is discussed in terms of the information yielded by 
survey data, the purpose of survey analysis, and, based on experi- 
ence in a Puerto Rico demonstration project, major errors to be 
avoided in survey research. (LCL) 


ity customers. Berry, S.H. 
(Rand Corp., Santa Monica, CA). 1980. NTIS, PC Al6/MF 
A0l1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Issues likely to arise when planning for contacting and inter- 
viewing residential electricity customers are discussed. An obvious 
point should be made at the outset: since nearly all households con- 
sume electricity, the large amount of information available on ordi- 
nary household interviewing is also relevant to this topic. This 
paper refers in a general way to research findings about regular 
household interviewing and concentrates on issues specific to sur- 
veys of electricity customers. 


25018 (CONF-8004196—, pp 73-80) Procedures for col- 
ng, translating, and editing meter data. James, R.E. (Wis- 
consin Public Service Corp., Green Bay). 1980. NTIS, PC 

A16/MF A0O1. Order Number DE82005746. 
From Electric rate demonstration conference; Denver, CO, 


Waa Che Oe 

The goal of collecting meter data on energy consumption by 
utility customers is to supply valid information for use in predicting 
power usage patterns and in the conditions that cause 


tablish generating costs. The importance of accuracy in the meter- 
eS ee 


25017 (CONF-8004196—, pp 60-72) Contacting and in- 
terviewing residential electricit 
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25019 (CONF-8004196—, pp 81-92) Procedures for col- 
lecting, translating, and editing meter data: comment. Goyco, 
O.C. (Puerto Rico Electric Power Authority, San Juan). 
1980. NTIS, PC Al16/MF A0Ol. Order Number 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Experience during the Puerto Rico time-of-day rates demon- 
stration program with the acquisition and processing of residential 
power demand data is reviewed. Tape-recorded meter data was 
translated to power consumption and edited to printouts which 
show meter location, date, time-of-day, and kWh. These field test 
metering and data handling procedures will serve as a basis for the 
extensive data collection of consumer loads required in Puerto Rico 
by PURPA, Section 133. (LCL) 


25020 (CONF-8004196—, pp 93-117) Developing and 
maintaining a load research pM, Bag Levy, R. (Pacific Gas 
and Electric Co., San teed CA). 1980. NTIS, PC 
A16/MF AO1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

The measuring, recording, and processing of utility custom- 
ers’ power demand data in the California Energy Commission Elec- 
tric Utilities Demonstration Project, which involves 13,000 custom- 
ers in 4 different utility districts, are described. These data are used 
for time-of-use rate analysis, appliance load control analysis, peak 
load forecasting research, rate evaluation, and evaluations of energy 
conservation programs. (LCL) 


25021 (CONF-8004196—, pp 118-121) Developing and 
maintaining a load research data base: comment. Bennis, J. 
(Dept. of Energy, W: nm, DC). 1980. NTIS, PC A16/ 
MF AOl1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Based on experience with providers of time-of-use demon- 
stration data and potential users of these data, requirements for de- 
fining the data needed, for the data acquisition system, and for 
computer processing of the measured data are briefly discussed. 
(LCL) 


25022 (CONF-8004196—, pp 137-151) Planning, process- 
ing, and analyzing data for residential load studies. Acton, 
J.P.; Mitchell, B.M. (Rand Corp., Santa Monica, CA). 1980. 
NTIS, PC A16/MF AO1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

The purpose of this paper is to draw some of the linkages 
between the design of a rate experiment, the data processing 
needed, and the types of analysis that can be performed. Specific 
illustrations are drawn from the Los Angeles Electricity Rate 
Study, a cooperative study by the Rand Corporation and the Los 
Angeles Department of Water and Power. The Los Angeles study 
involved approximately 2000 households for a 30-month period and 
will cost in excess of $4 million when completed. Experimental 
design and sampling, and its relationship to the analysis that can be 
prepared is discussed. The preparation of data files for analysis is 
discussed. Finally, a brief review is offered of the principal analytic 
approaches permitted by different experimental designs and differ- 
ent activities at the data processing stage. Specific analytic findings 
are not discussed except to mention the kinds of analysis permitted 
or foreclosed because of actions taken at the outset. 


25023 (CONF- -8004196—, Pp 152-157) Limitations on 
Hill, D.H. (Univ. of Michigan, Ann Arbor). 1980. 
NTIS, PC A16/MF A01. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Deficiencies in data on power demand in households and 
how these deficiencies result in faulty or incomplete conclusions in 
studies which evaluate the effect of time-of-use pricing on house- 
hold power demand are discussed. (LCL) 
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25024 (CONF-8004196—, pp 158-165) Considerations in 
analysing and ig from time-of-use pricing 
studies. Bishop, L. (Allied Chemical lo, NY). 
1980. NTIS, PC AIG/MIF AOl. Order Number 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

A number of projects are being conducted across the nation 
to study the effects of time-of-use (TOU) electricity pricing on resi- 
that arise when attempting to use the data gathered in these experi- 
ments to analyse the effects of various test rates on residential con- 
sumption patterns. The problems that arise when attempting to gen- 
eralize results beyond the sample and the time period from which 
the data were gathered are discussed. Examination of TOU rate ef- 
fects on a relatively small sample of a utility's customers will not 
allow exact determination of the effect of TOU rates on all the 
utility's customers; thus it is important to calculate a likely bound 
to the error made in estimating each TOU rate effect. It is pointed 
out that the error customarily calculated is an understatement of 
the true error. How one should express TOU rate effects is de- 
scribed. It is seen that expressing an effect as a percentage change 
is advantageous, since such effects are approximately independent 
of consumption level, and this permits more accurate estimation. Fi- 
nally, the advantages of the collection and use in analysis of base- 
line data - data collected on consumption patterns before the TOU 
rates are imposed is discussed. Availability of baseline data may 
make possible a precision in estimation otherwise attainable only by 
more than doubling or tripling the sample size. 


25025 (CONF-8004196—, pp 166-189) Practical consid- 
erations in Seo deemed tae castiig. Lifson, D.P. 
(Research Triangle Inst., Research Triangle - Rw 
1980. NTIS, Al16/MF AO0Ol. Order 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Demand analysis of the data from households participating 
in the time-of-use (TOU) electricity pricing projects is aimed at un- 
covering functional relationships between quantities consumed and 
prices of electricity by time of day. This paper discusses some of 
the important practical considerations frequently de-emphasized in 
project-specific reports discussing demand analysis. After outlining 
the most important objectives of demand analysis, two modeling 
approaches that encompass most of the specific models of demand 
used on the TOU data are described. Reasons are then given to ex- 
plain why many of the more ambitious objectives of demand analy- 
sis cannot be achieved with these data. In particular, consumption 
can be reliably predicted only for TOU rates with price combina- 
tions near the center of the experimental price design. The region 
of prices for which reliable elasticity estimates can be obtained may 
be even more limited. It is concluded that the most valuable infor- 
mation offered by most results of demand analysis is the determina- 
tion of whether or not price elasticities are statistically significant at 
the experimental price means. If so, then rate engineers can allow 
for changes in the residential load curve when forecasting the rev- 
enues generated by a proposed TOU rate. 


25026 (CONF-8004196—, pp 193-204) Overview of DOE 
analyses of residential TOU data. Miedema, A.K. (Research 
Triangle Inst., Research Triangle Park, NC). 1980. NTIS, 
PC A16/MF A0O1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

In 1975 the Federal Energy Administration, now part of the 
US Department of Energy (DOE), initiated experiments to deter- 
mine how household consumption of electricity is affected by time- 
of-use (TOU) pricing. These rate demonstration projects were 
funded by the Federal Energy Administration, participating utili- 
ties, and state governments. This paper summarizes the objectives, 
research methods, and broad findings of this research program to 
date. The first section provides an overview of the project. The 
second is a guide to the research methodology, especially TOU 
sents some general implications. 
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(CONF-8004196—, pp 205-211) eye A of the 
Edmond Electric U Demonstration its find- 


Dikeman, N.J. Jr. (Univ. of Oklahoma, Pee 1980. 
Ss, PPC Als ME A01. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

The purpose of the Edmond (Okla.) Electric Utility Demon- 
stration Project conducted during 1977 and 1978, was to determine: 
the extent to which residential utility customers would react to 
non-traditional electric rate structures both by shifting the time of 
consumption and changing the amount of consumption; the effects 
of peer group pressures and information feedback on the residential 
consumption of electricity; and the effects of various experimental 
rates on the revenue of the city. The research design and rate struc- 
tures used are described. Findings from analyzing the data includ- 
ed: rate differentials had little effect on the amount of electricity 
consumed or to shift times of use; flat rates apparently resulted in 
some energy savings compared with declining block rates now 
being used; total energy consumption appeared to be relatively in- 
eS ae given rate structure; infor- 

mation feedback had no apparent impact of any kind on consump- 

tion; peer pressure resulted in some conservation among cells on 
existing rates, but little if any among cells on experimental rates; 
consumer reaction to the experimental rates was generally favora- 
ble, and the consumers generally felt that the utility was performing 
at an acceptable level; the size of the previous month's electric bill 
and level of current month's temperature explained approximately 
80% of the variation in the monthly consumption of electricity by 
all households in the study; TOD rate structures generally resulted 
in higher revenues to the city than other rate structures; nearly half 
of those residents assigned TOD rates indicated a willingness to 
volunteer to have that rate structure assigned to them regularly; 
and rates that are simple, direct and easy to understand are prefer- 
able to more complex rate structures both in consumer acceptance 
and cost of billing. 


25028 (CONF-8004196—, pp tang Effect of time-of- 
day rates in the Los Angeles rate study. Mitchell, 
B.M.; Acton, J.P. (Rand Corp., Santa Monica, CA). 1980. 
NTIS, PC A16/MF AOl1. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 


mes 

During the period from 1975 to 1980, 1268 households in the 
Los Angeles area participated in a study of the effects of 17 differ- 
ent electric power rate plans on total power demand and changes 
in the amount and time-of-use of peak power demand. The design 
of this experiment, the method used for removing weather effects 
from the demand data, and the covariance analysis used to deter- 
mine time-of-use (TOU) price effects on household power demand 
are described. This analysis strongly indicates that TOU rates alter 
the time-of-day distributions of residential loads and total consump- 
tion. Covariance analysis of the Los Angeles data confirms 
served experimental behavior is broadly consistent with the eco- 
nomic theory of demand. Peak period usage is reduced by 
prices, and the reduction is greater the higher the price 
basic pattern of demand response occurs whether the 
are in the morning, afternoon or evening - or span all 
hours. (LCL) 


25029 (CONF-8004196—, 228-248) North Carolina 
Miedema, 


rate demonstration pro results. 
A.K. (Research Triangle Inst., Research Triangle Park, 
NC).. 1980. NTIS, PC A16/MF AOl. Order Number 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 


the existing rate, i.e. TOU rates affected almost no conservation 
nor load shifting. The Carolina Power and Light experiment stud- 
ied the effects on power demand by 210 households over an 18- 

month period. Preliminary results from this study indicate TOU 
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pricing lowered both total and peak load demand during the 
summer months. Power demand changes in the winter months were 
small to insignificant. (LCL) 


25030 (CONF-8004196—, pp 249-274) Effects on the 
residential load curve from time-of-use pricing of electricity: 

~~ days. Cave D W.; Chris LR 
summer system ves, D.W.; tensen, L.R. 
(Univ. of Wisconsin, Madison). 1980. NTIS, PC A1l6/MF 
A01. Order Number DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 +2 1980). : : y : 

A University of Wisconsin experiment which used monthly 
electric power consumption data from 700 households to determine 
the effects of time-of-use power pricing on power demand during 
the summers of 1977 and 1978 is discussed. The results showed that 
TOU pricing as compared with standard rates resulted in lower 
total power consumption and that the response to TOU pricing 
during system peak hours may be greater than during other hours 
of the peak pricing periods. (LCL) 


25031 (CONF-8004196—, pp 279-286) Evaluation and 
future uses of the DOE sponsored demonstration data. Hen- 
dricks, W.E. (Inst. of Labor and Industrial Relations, Cham- 
ign, IL). 1980. NTIS, PC Al6/MF AOl. Order Number 

2005746. 
From Electric rate demonstration conference; Denver, CO, 


USA (1 Apr 1980). 

The DOE Electric Rate Demonstration projects are dis- 
cussed, the methods of data analysis are described, and future uses 
of project results and data are suggested. (LCL) 


> 287-304) Variables affect- 

in time-of-use rate dem- 

onstration: analytic and interpretative implications. Crano, 

W.D.; Messe, L.A. (Michigan State Univ., East Lansing). 

1980. NTIS, PC Al6/MF AOl. Order Number 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

Social intervention studies often supply experimental treat- 
ments of more than one component. The most obvious component 
of a treatment often is a manipulation of the physical environment, 
such as a change in the electric rate structure. A less obvious but 
equally important component of the treatment is the information 
that facilitates a given population's comprehension of the environ- 
mental change. Unfortunately, the compound nature of social inter- 
vention is often overlooked. This is a potentially critical source of 
invalidity, since the effects of an intervention cannot be accurately 
measured unless the target population’s understanding of the inter- 
vention also is measured. The fundamental issue of participants’ 
comprehension or awareness of the treatment to which they are ex- 
posed is an especially germane issue in social intervention research 
such as the electric rate demonstration studies. To underscore the 
potential importance of this issue, it is helpful to distinguish be- 
tween social intervention experiments and investigations more typi- 
cally conducted within the physical and biological sciences. These 
distinctions are discussed, and their relevance to time-of-use pricing 
studies is illustrated by applying an analysis method which includes 
both treatment perception and treatment effect considerations to 
the analysis of the Edmond, Oklahoma TOU demonstration project. 
Taken together, the information from this discriminant function 
analysis and the analysis of variance demonstrate that only the 
knowledgeable respondents, who were distinguishable from their 
less well-informed counterparts on a number of dimensions, used 
the innovative TOU pricing structures to their advantage. (LCL) 


25033 (CONF-8011131—, pp 156-160) End-use efficien- 
cy of electricity. Podlasek, R.J. 1980. NTIS, PC Al2/MF 
A01. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

An overview is presented of the potential for the decreasing 
electric power demand by improving the efficiency of appliances 
and industrial equipment and by improved building design and insu- 
lation to reduce electric space heating demand. Energy manage- 
ment through time-of-use power pricing and by the use of control 
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equipment are discussed briefly. Finally, the contribution of on-site 
power generation and of cogeneration to the more efficient use of 
electric power is examined. (LCL) 


25034 (CONF-8011131—, pp 183-184) Cogeneration: an 
electric utility's view. Travers, G.A. (Commonwealth 
Edison Co., Chicago, IL). 1980. NTIS, PC A1l2/MF AOl. 
Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Cogeneration, based on past experience in Illinois, is not, at 
present, economically attractive to either utilities or the cogenera- 
tor. District heating has proven economically unsatisfactory. Prog- 
ress has been made with load control systems to reduce power 
demand by industrial and commercial customers, and residential 
customers are beginning to respond to the need to conserve. How- 
ever, it is concluded that it is too early to predict how energy con- 
servation will affect long-term load growth patterns. (LCL) 


25035 (EMD—81-56) Department of Energy needs to im- 
prove the timeliness of the third annual reports on Title I of 
the Public Utility Regulatory Policies Act. (General Ac- 
counting Office, Washington, DC (USA). Energy and Min- 
erals Div.). 28 Apr 1981. 5p. General Accounting Office, 
aithersburg, MD 20760. Order Number 


P.O. Box 6015, 
DE82901209. 

The Public Utility Regulatory Policies Act (PURPA) re- 
quires that States and nonregulated electric utilities report to the 
US DOE annually (each November) until 1989 on their considera- 
tion and determination of progress in the 11 PURPA standards. 
Within 6 months of this report deadline the DOE must compile a 
summary of these reports and submit it to Congress and the Presi- 
dent. The need for up-to-date information in the reports received 
by DOE and for timeliness in the report submitted by DOE is re- 
viewed with recommendations for achieving these two reporting 
objectives. (LCL) 


25036 (EMD—81-123) Federal Energy Regulatory Com- 
mission needs to act on the construction-work-in-progress 
issue. (General Accounting Office, Washi nm, DC (USA). 
Energy and Minerals Div.). 23 1981. 12p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 
Order Number DE82902372. 

The financial indicators of the electric utility industry have 
deteriorated due to high inflation, high interest rates, accelerating 
construction costs, decline in demand, and a less than adequate rate 
of return. This has led to uncertainty about the industry's ability to 
attract investment capital. GAO sees the real issues as being wheth- 
er companies need rate relief to maintain financial integrity, and 
whether construction programs which depend on such relief are 
needed to meet future electric energy demands. GAO recommends 
that the Commission establish a rulemaking proceeding to define 
criteria on a case-by-case basis for companies seeking permission to 
include construction-work-in-progress in their rate base. Such a 
rulemaking could act as a guide in providing assistance to state 
public utility commissions facing the same issues. 


25037 (EMD—82-8) Electric power: contemporary issues 
and the federal role in oversight and regulation. Bowsher, 
C.A. ogo General of the United States, Washing- 
ton, DC). 21 Dec 1981. 75p. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20760. Order Number 
DE82902393. 

Electric power will play an important role in the Nation's 
energy picture, but rapidly increasing fuel prices, lower growth 
rates, and difficulties in developing large powerplants have made it 
difficult for electric utilities to provide adequate supplies of power 
at prices the public is willing to pay. This report provides the Con- 
gress with a discussion of: important issues in electric power regula- 
tion and management; recent GAO reports on some of those issues; 
and questions and observations about power system planning and 
development which deserve federal attention. It specifically high- 
lights important electric power issues which transcend state, region- 
al, and utility decisionmaking and identified for the Congress sig- 
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nificant areas which should be considered when making decisions 
affecting the electric power industry. 


25038 (EPRI-EL—2190, pp 1.1-1.24) Justification and 
approval of new electric transmission lines: lines: a procedure. Wil- 
loughby, R.D.; Juves, J.A. ouse Electric Co 
Pittsburgh, PA). Dec 1981. NTIS P Al12/MF AOl1. er 
Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Preparation for electric transmission line approval is a time- 
consuming, often difficult task. This paper presents a procedure for 
streamlining this process. It will aid document preparation by util- 
ity companies and enhance public awareness of the plan, a crucial 
part of the approval process. 


25039 (EPRI-EL—2190, pp 2.1-2.36) Long-range trans- 
mission models, Limmerk, H.D. (Ebasco Services 
Inc., New York, NY). Dec 1981. NTIS, PC A12/MF AOl1. 
Order Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

The procedures and results of EPRI Project TPS 79-728, 
Long-Range Transmission Expansion Models are described. The 
purpose of the project was to determine the requirements for prac- 
tical long-range transmission planning models, and to make recom- 
mendations for further research required in this field. Long-Range 
Transmission Planning (LRTP) expansion models are used to ana- 
lyze and optimize plans for the development of the transmission 
system. The two basic classes are heuristic models which emphasize 
the step-by-step development of the system, and mathematical opti- 
mization models which attempt to find an optimal solution in one 
simultaneous calculation, generally using methods derived from the 
field of Operations Research. Many varied techniques for LRTP 
expansion modeling have been developed by utilities and in univer- 
sities, and a number of models are available commercially. After a 
literature search covering existing models, surveys were conducted 
both by mail and in person to determine what the planning engi- 
neers directly involved in LRTP see as their needs in the area of 
expansion models; how they evaluate existing models; and what 
confidence and acceptance they would confer upon models using 
various techniques described in the literature. Recommendations 
were based on the needs of transmission planners as expressed in 
the survey, and in the light of the researcher's judgment of what is 
feasible and the direction of present trends. 


25040 (EPRI-EL—2190, pp 3.1-3.20) Considerations in 
planning at 


the area of system Power Company. 
Polena, R.J. (Consumers Power Co., Jackson, MI). Dec 
1981. NTIS, PC A12/MF AO1. Order Number 
DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Transmission planning activities at the Consumers Power 
Co. in Michigan are reviewed. Maintaining their transmission plan 
for 20 years into the future requires computer-generated projections 
on capital expenditures for power system expansion and on load 
flow and system reliability. The assembling of data on which to 
base these projections, and the translation of the projections into 
long-range plans are discussed. (LCL) 


(EPRI-EL—2190, pp 4.1-4.35) TVA bulk trans- 
mission system planning process: growing uncertainties in 
basic planning parameters indicate needs for more unconven- 
tional planning tools. McKenzie, L.A.; Walraven, R.G-.; 
Whitley, S.G. Dec 1981. NTIS, PC Al2/MF AOl1. Order 
Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

There are a number of factors that influence the bulk trans- 
mission system planning function. Many of these factors (such as 
demand uncertainties, generation expansion options, and financial 
constraints) are becoming more uncertain and thereby adding great- 
er complexity in the analysis of transmission system planning prob- 
lems. This report provides a generic overview of the conventional 
planning process and planning tools, highlights the implications of 
growing uncertainty to this process, and indicates the potential that 
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Long-Range Transmisson Planning (LRTP) models will have in as- 
sisting system planners to meet the challenges imposed by these un- 
certainties. 


25042 (EPRI-EL—2190, | Fea Transmission plan- 
ning considerations in Ontario Hydro. Rubino, L.J. (Ontario 
Hydro, Toronto, Ontario). Dec 1981. NTIS, PC A1l2/MF 
A01. Order Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

The generating and transmission facilities of the Ontario 
Hydro utility which serves almost 3 million customers are de- 
scribed. Past and present methods used for predicting power de- 
mands and requirements for system reliability are discussed. The ef- 
fects of the Canadian Environmental Assessment Act of 1975 on 
power transmission planning and procedures for evaluating alterna- 
tive plans from environmental, technical and economic viewpoints 
are outlined. (LCL) 


25043 (EPRI-EL—2190, 6.1-6.22) Planning the 
American Electric Power Bulk ‘Fransmission System. Paster- 
nack, B.M. Dec 1981. NTIS, PC Al2/MF AOl. Order 
Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

The American Electric Power (AEP) System operates an ex- 
tensive integrated bulk transmission system serving states from Indi- 
ana east to Virginia and from the southern edge of Michigan to 
Tennesseee with the principal voltage levels being 765kV and 345 
kV. AEP is interconnected with 25 other electric utilities with the 
lines at 138 kV and above. The organization of AEP’s planning de- 
partment, the development of long-range planning models, and the 
procedures used at AEP for long-range bulk transmission planning 
are described. 


25044 (ILLDOE—81/32) Illinois now plan: overview 
of trends in the Illinois electric-utility industry. (Illinois Inst. 
of Natural Resources, Spring 7° a (Usa), 1981. 98p. Insti- 
tute of Natural Resources, Adams St., Springfield, 
IL 62670. Order Number DBes0I2IE 

Trends in the Illinois electric utility industry are discussed 
by presenting aggregate historical data for the industry and defining 
three important subgroups of utilities: by a more detailed account 
of historical electric utility trends from the perspective of major in- 
vestor-owned utilities; and by reviewing utility projections for 
demand, electricity sales, utility fuel consumption and capacity. An 
overview is presented of several issues of major importance to utili- 
ties and their customers viewed within the context of the energy 
planning process. 


25045 (NP—2902415) Off-gas provisions of the power 

plant and industrial Fuel Use Act. (General Pts oe 
Office, Washington, DC (USA). Energy and Minerals Div.). 
15 Dec 1981. 1lp. General Accounting Office, P.O. Box 
6015, Gaithersburg, MD 20760. Order Number 
DE82902415. 

The provisions of the Fuel Use Act which deal with regula- 
tions requiring that power plants fueled by natural gas be retrofit- 
ted to burn other boiler fuels are discussed, and a survey of the re- 
sponse of electric utilities to implementation of these regulations is 
reviewed. Over half of the 113 electric utilities interviewed stated 
that compliance with FUA’s off-gas provision presented difficulties, 
including financial difficulties, particularly for utilities in heavy nat- 
ural gas-using areas. Compliance by gradually replacing existing 
natural gas boilers with boilers using other fuels, when it is neces- 
sary to replace boilers, is considered the most feasible alternative. 
(LCL) 


25046 (PB—82-103268) An economic analysis of the elec- 
tric utility sector in the Ohio River Basin region. Mann, 
P.C.; Witt, T.S. (Ohio River Basin Energy Study, Urbana, 
IL (UsA)). Apr 1981. 106p. NTIS, PC A06/MF AO1. 

was prepared in support of the Ohio River Basin 
an. Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. The po- 





National 
3, 35-38(17 Dec 1981). 


grams. Hirst, i 
Wes Fortnightly: (8: No. 


programs. It supplements an earlier Fortnightly 

article (June 18, an (EAPA 8:293) on residential energy-audit 
aks bs Gh & dees came Ga fuel-consumption records, 
which were not available at the writing of the earlier article, to 


: comparing cost 
Nieves, L. (Battelle Pacific Northw Richland. 
WA). Electrical World; 195: No. 12, a18s(Dee’ 1981). Con- 
tract AC06-76RL01830. 

The leading competitors in the new-capacity-addition op- 
tions, from now to 1990, will be nuclear and coal-fired units. As an 
alternative viewpoint to the coal vs nuclear economic comparison 
presented in the October 1981 issue of Electrical World, this study 
represents an analysis of cost data for generating electricity from 
the two fuel sources. The economic impacts on nuclear and coal 
units of varying the levels of several key cost parameters are exam- 
ined and analyzed. 13 figures. 


demand and pricing analysis 
L.A.; Acton, J.P. 
(Rand Co 'p Santa Monica, CA). Bell Journal ‘of Economics; 
12: No. 1, 71-92(Spr 1981). 

To forecast accurately the welfare gains and effects on 
demand from introducing seasonal electricity rates, a variable-re- 
sponse model with data from the Los Angeles Electricity Rate 
Study was used. The model exploits the time-series and cross-sec- 
tional variation in the data and permits household-specific response 
to hot and cold weather and in the permanent level of consump- 
tion. The full-information maximum likelihood estimates permit 
more-flexible and -accurate forecasts as well as appropriate test sta- 
tistics. It was found that price elasticity is small but significant and 
that it increases with hotter weather. There are important differ- 
ences among subpopulations, but the overall welfare gain appears 
very small in absolute terms and small when compared with the 
gains from introducing time-of-day pricing estimated from the 
TOD component of the Los Angeles study. 17 references, 1 figure, 
8 tables. 


25050 Rural electrification in Karnataka Sen 
ta, D.P. (Indian Inst. of Science, Bangalore). pp 300-314 
ternational energy studies. Pachauri, R.K. (ed.). New 

York, NY: John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 


Jan 1979). 
development of rural electrification in Karnataka State 


schemes: role of fuel 
energy systems, Sanghvi, A.P. (ICF Inc., Wash- 
> PP 383-392 of International energy studies. Pa- 
K. (ed.). New York, NY; John Wiley and Sons, 


From International seminar on energy; Hyderabad, India (4 
1979). 
Providing energy to rural populations that are typically dis- 
in small clusters over wide 
that confronts most developing countries. Traditional approaches to 
electrification entail the establishment of extensive transmis- 
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sion networks in order that electricity from large centrally located 


other energy needs of a rural area, vis-a-vis the alternative of sup- 
plying power from the main grid. In particular, it examines the po- 
tential of a village/community level total energy system in which 


are other considerations that qualify it for the label of an appropri- 
ate technology. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 24923, 24970, 24973, 24981, 25094, 25095, 
25111, 25112, 25126, 25142, 25187, 25199, 25204, 25214 


Development and energy consumption. Desai, A.V. 
(National Council of A Economic Research, New 


Delhi, India). pp 141-151 of International energy studies. 
Pachauri, R. ea), New York, NY; John Wiley and Sons, 
Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

world energy situation is discussed by pointing out the 

strong positive association of per capita products and energy con- 
sumption. An analysis of the role of non-commercial fuels in Less 
Developed Countries (LDCs) is used to point out the fallacy that 
growth of output in LDCs requires greater energy intensity. Com- 
parisons are made between countries for energy intensity and gross 
domestic product (GDP). It is found that the elasticity of demand 
for energy is less than one, indicating that with increasing GDP 
fuel consumption and utilization becomes more efficient. (MCW) 


Domestic energy consumption by the poor in devel- 
ping, countries es Dunkerey J. pene for the Future, 
Wak 152-169 of International energy stud- 

uri, PRK. ed.). New York, NY; John Wiley and 
Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Tien: saniiidatttain te is delat iis tis tin in. 
veloped Countries (LDCs) is examined. Various features of energy 
consumption in rural and urban areas are discussed and difficulties 
are analyzed which are created by the haziness in defining commer- 
cial and non-commercial fuels. Energy consumption is related to 
income levels and it is found that the consumption level of the 
urban poor is low in comparison to the rural poor. The importance 
of quantifying energy requirements in the same manner as minimum 
needs in food and clothing is emphasized and it is advocated that 
development plans should take this aspect into consideration. 
(MCW) 
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REFER ALSO TO CITATION(S) 24517, 24518, 24526, 24527, 24533, 24534, 
24538, 24576, 24596, 24597, 24599, 24608, 24628, 24631, 24631, 24632, 24634, 
24673, 24674, 24683, 24717, 24725, 24733, 24734, 24740, 24741, 24742, 24751, 
24753, 24791, 24968, 25129, 25135, 25136, 25137, 25143 


ee p 219-227) Environmental 
polly issues of fuels in the Midwest. 
Randolph, J.C.; Fowler, G.L.; Gordon, S.I. 1980. NTIS, PC 

Al ‘AO1. Order Number DE82009451. 
From 8. annual Illinois energy conference; Chicago, IL, 


USA (19 Nov 1980). 

A high level of uncertainty characterizes the planning for 
synthetic fuels development. Although numerous studies have ex- 
amined questions of technological and economic feasibility of the 
candidate technologies, the lack of operating experience with com- 
ee aoe See eee Guilin Saw Oe Sepese of 

the technologies upon the environment. Environmental research 
programs are designed to reduce the level of uncertainty by the 
mid-1980's. In the meantime, sufficient information is available to 
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identify the generic environmental policy issues that are likely to be 
associated with synthetic fuel development. The purpose of this 
paper is to discuss those issues that are particular to the Midwest- 
ern states of Illinois, Indiana, Ohio and Kentucky. A comparison of 
the potential environmental impacts from producing synthetic fuels 
from coal and biomass suggest that biomass has the potential to be 
a source of liquid fuels that has relatively few significant environ- 
mental problems. Ethanol produced from conventional cereal 
grains presents the most serious environmental problems. Methanol 
produced from lignocellulosic materials, especially wood, is much 
less problematic. Coal hydrogenation technologies that produce 
liquid fuels have somewhat less severe impacts than those from the 
direct combustion of coal. In the near-term, synthetic fuel develop- 
ment in the Midwest raises issues of land use conflict between agri- 
cultural production for food and energy, and coal resources. In the 
long-term, issues are likely to shift to marginal agricultural lands 
and forests, especially in the eastern part of the Midwest. Given the 
comparative analysis of environmental issues, the role of biomass in 
the production of synthetic fuels in the Midwest should be given 
serious consideration. 


25055 (EMD—81-145) Analysis of federal funding for 
electric R and D projects. Peach, J.D. (General Ac- 
counti ice, Washington, DC (USA). Energy and Min- 
erals Div.). 28 1981. 15p. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20760. Order Number 
DE82901941. 

The US General Accounting Office was requested to exam- 
ine: (1) existing federal tax incentives for all types of energy pro- 
duction and conservation and their effectiveness in achieving their 
respective goals; and (2) the ability of US electric utilities to under- 
take future energy research, development, and demonstration (R 
and D) activity in light of the current constrained federal budget 
policy. Federal research and development efforts were reviewed in 
six areas (atmospheric fluidized-bed combustion, pressurized fluid- 
ized-bed combustion, solar thermal energy conversion, large-scale 
wind machines, fuel cells, and municipal solid waste) and findings 
on whether the utility industry would be able to pick up the pro- 
posed federal research and development cutbacks are given. 
(WHK) This report addresses the R and D portion of the request. 
The study showed the electric utility industry does R and D, but 
will not undertake demonstrations on its own in several of the tech- 
nologies because of financial problems, risks associated with demon- 
strations, and the large investments required. Consequently, it is 
likely commercialization will be delayed or perhaps not occur. De- 
tails are given. 


25056 (LBL—11990, pp 1.9-1.11) Organizational, inter- 
face and financial barriers to the development of 
SUE los sean, eae A Ritschard, R. Jul 
1981. NTIS, PC Al6/MF A0Ol. Order Number 
DE82005575. 


In Energy & Environment Division, annual report FY 1980. 

The purpose of this study is to identify the barriers that 
groups and individuals will face when attempting to commercialize 
community energy systems. The energy systems studied were: mu- 
nicipal solid waste (MSW); small-scale wind; industrial cogenera- 
tion; and residential photovoltaics. The scope of the barriers was 
restricted to three general areas: (1) organization barriers, (2) inter- 
face barriers, and (3) finanical and investment barriers. 


25057 (LBL—11990, pp 2.13-2.15) Appropriate energy 
technology. , C.; Lucarelli, B.; Kessel, J.; Clark, Fi. 
Kay, J.; Linse, J. Jul 1981. NTIS, PC A16/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

LBL provided DOE with technical support in three ways: 1. 
reviewing grant proposals for technical and economic merit; 2. 
monitoring projects in Arizona, Nevada, and the western Pacific; 
and 3. advising DOE on effective technical review procedures for 
the grants program. As the program evolved, the regional DOE 
and state energy offices took over these functions. DOE then asked 
LBL to change the focus of its work and to conduct energy studies 
that determine the program’s energy savings potential and the eco- 
nomic and technical feasibility of developing selected small-scale 
technologies and renewable energy resources. 
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— siesta al Castel Coptetie sepast 


(North Sov alg me Roundtable, Washington, a jUSA)) ‘Hag i 
os hy ~~ South Roundtable, 1717 Massachusetts Avenue, 

Suite 501, Washington, DC 20036. Order Number 
DE82010280. 

A North South Rountable was convened to debate the issues 
and gather new ideas concerning the topics to be presented at the 
United Nations Conference on New and Renewable Sources of 
Energy. This report evaluates those discussions. A perspective of 
24 issues to be presented at the Nairobi meeting is presented. Then 
the main text of the conference issues are summarized. While the 
major responsibility for progress with new and renewable energy 
must lie at the national level, well-designed regional and global ac- 
tivities can provide useful support. This support is described. Essen- 
tial action necessary for the United Nation's to follow-up on the 
Conference program is stated. (MCW) 


— Discarded tires: a potential 
to displace petroleum. Wolsky, A.M.; Gaines, L.L. (Argonne 
National Lab., IL). Resources and ’ Energy; 3: No. 2, 195- 
206(Oct 1981). 

Discarded tires that are not recycled through retreading are 
a serious solid-waste problem but could provide a source of hydro- 
carbons for use as fuel, feedstock, and material. The authors esti- 
mate that discarded tires used as a solid fuel would displace about 
15,000 Btu/lb; as a derived fuel and chemical feedstock, about 
11,000 to 23,000 Btu/Ib; as a substitute for virgin rubber compound 
in traditional rubber products, about 27,000 to 33,000 Btu/Ib; and as 
an asphalt additive for paving applications, about 90,000 Btu/Ib. 
Both the energy embodied in the displaced fuel and material and 
the energy consumed in preparing the tires for the above uses have 
been included where possible. Analysis of the cost and potential for 
using the resource shows that production of pyrolysis products or 
road pavement from discarded tires now merits serious joint consid- 
eration by the public and private sectors as an economic alternative 
to the present practice of disposal in landfill. 19 references, 1 figure, 
1 table. 


source of 


25060 Governmental aids to Ey ng of air a. 
sification, Reed, T.B.; Bendersky, C.; Montano, W. 
Inc., Gaithersburg, MD). pp 386-398 of Biomass cma guia 
tion: PND Nay and technology. Reed, T.B. (ed 
Ridge, NJ; Noyes Data Corporation (1981). 

This material has been previously announced in EDB as part 
of SERI/TR-33-239(Vol.3). 


25061 R 
and development. 
Golden, CO). pp 399-401 of Biomass cation: principles 
and technology. Reed, T.B. (ed.). Park Ridge, NJ; Noyes 
Data Corporation (1981). 

This material has been previously announced in EDB as part 
of SERI/TR-33-23%(Vol.3). 


for future gasification research 
Reed, T.B. (Solar Energy Research Inst., 


ives, Ninety Congress, 
6, 1981.” Washington, DC; Government Printing Office 
(1981). 151p. 

Inquiries into the alcohol fuels loan guarantee program were 
initiated because of questions about the administration of the pro- 
gram to promote rural development and employment, not the 
merits of alcohol fuels. Allegations from the private sector and 
findings by the Inspector General that instances of illegal obliga- 
tion, inadequate preloan analysis and feasibility determinations, poor 
borrower stability, and processing violations were cited and re- 
a to by representatives of the Farmers Home Administration 
and the Department of Agriculture. The testimony of 10 witnesses 
and other material submitted by the Agriculture Department and 
the Oversight and Investigations Subcommittee make up the hear- 
ing record. (DCK) 





residues available for energy 
sof E Ener — biomass. Palz, W. WwW. 
O. (eds.). London, England; Applied 
Lid ‘(1981). 
from biomass; Brighton, UK (4 Nov 1980). 
‘By agricultural residues and wastes could an 
important contribution to our present needs. In EEC the total 
amount of waste destroyed each year is more than 1.5 billion tons. 


straw furnaces and in industry. Animal manure may provide energy 
by anaerobic fermentation or by composting. Perhaps high quality 
residues - e.g. straw - is even better utilized as an alternative to pet- 
rochemical feedstock in a time with steeply rising raw material 
cost. 


Energy crops: the case of Brasil. Trindade, S.C. 
(Centro de Tecnologia Promon, Rio de Janeiro, Brazil). p 
9-74 of Energy from biomass. Palz, W.; ” Hall, 
oo sey London, England; Applied ‘Science Publishers, 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
The current world economic disarray has taken its heaviest 
toll on developing countries highly dependent on imported fossil 
. High imbalance of payments, heavy foreign debt combine in 
il with high inflation and fast economic growth. Consequently, 
the country has since 1975 resorted increasingly to expensive do- 
mestic sources of liquid fuels aiming at saving scarce foreign ex- 


problem to be one of liquid fuels for transportation and industry. 


An agro-industrial system generating fuels could be generalized as a 
biomass energy factory producing solid, liquid and gaseous fuels. In 


domestic lower grade energy inputs. Brazil's biomass energy-fac- 
tory systems are in decreasing order of current importance; (i) eth- 
anol from food crops (PROALCOHOL); (ii) methanol from wood 
(CESP program); and (iii) ethanol from wood (COALBRA pro- 
gram). In the future all biomass energy programs may merge into a 
broad based PROBIOMASS, including vegetable oils, to assure the 
long term success of biomass fuels based on diversity of feedstocks. 
PROALCOHOL is the only large scale biomass energy program in 
the world having an impact on a national scale. In 1980 virtually all 

ine consumed in Brazil contains 20% of ethanol by volume. In 


gasoline 
addition, by year end some 200 thousand new or converted cars 
will be consuming neat ethanol only (96% ethanol, 4% water by 


volume). economic and environmental consequences of 
PROALCOHOL are also discussed. 


25065 Findings of B.A.B.A.'s subcommittee to produce a 
code of practice on safety in and around anaerobic 
Lid, Maribo ugh, Eagland) “448-458 of Energy from 
ro d). p -458 o er; 

biomass. Palz, We cats PR sall, D.O. (eds.). la 
England; ‘Apblied ‘science P Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The British Anaerobic and Biomass Association Ltd., hereaf- 
ter referred to as BABA, formed a sub-committee of engineers, 
chemists and microbiologists to produce the framework for a draft 
Code of Practice for Installation and Maintenance of Anaerobic Di- 
gestion Plant. This draft was intended to highlight the safety as- 
pects of such installations. This is not a definitive document but the 
discussion document circulated among UK members for construc- 
tive criticism. 


25066 Fuelwood and charcoal in Africa. Mnzava, E.M. 
ee, of Natural Resources and Tourism, Dar es 
Tanzania). Chat, BP 735-750 of Energy from biomass. 
W.; Hall, D.O. (eds.). London, England; 
Applied Bcieece Fobiiroe Ltd. (1981). 
From Energy from biomass; ton, UK (4 Nov 1980). 
This paper reviews the present wood and charcoal 
Gun th Main ok Gaus Cae Gale "easels cael 
the main reference point. 
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25067 Strategy for rural age nen in the Third World 
via biomass resource utilisation. Slesser, M.; Lewis, C.W.; 
Hounam, I. (Univ. of Strathclyde, Glasgow, Scotland). 
752-757 of gy from biomass. Palz, W.; Bs 
Hall, D.O. (eds.). London, England; Applied Science Pub- 
lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The concept of enhancing the self-reliant development of 
Third World rural communities by the implementation of appropri- 
ate biotechnologies is one worthy of serious examination. A com- 
munity increasing its indigenous energy production, mostly via bio- 
logical processes, is becoming a potentially more independent com- 
munity. The questions are: can such self-reliance be achieved, and if 
so, under what conditions. What are the impediments; what are the 
dynamics of change; and what are the side effects. In an attempt to 
answer these questions a systems simulation modelling technique 
has been used to monitor the effects of biomass utilisation within a 
hypothetical but plausible Third World rural community (x) 
through time. Under the conditions simulated the integrated instal- 
lation of biogas plants, algal cultivation, legumes, energy tree plan- 
tations, and so forth, can result in annual per capita increases in nu- 
tritional calorific intake, protein, and energy availability of respec- 
tively 125%, 185% and 600% within 15 years, given a stable popu- 
lation. Energy and nitrogenous fertiliser imports are reduced to 
zero, while excess productivity is exported to give a valuable 
annual balance of payments surplus. Similarly encouraging results 
are also presented using as the data base the profile of an existing 
village (I) in southern India. 


25068 Present use and potential for energy from biomass 
in Tanzania. Mauer, G. (Univ of Dar es Salaam, Tanzania). 
Phi Do of Energy from biomass. Palz, W.; Chartier, rs 
D.O. >. London, England; Applied "Science Pub- 

lishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The energy supply situation in Tanzania is characterized by 
an ever increasing deficit of firewood in the rural areas and by oil 
import costs that absorb more than half of the country’s export 
earnings. It is shown that energy for cooking purposes can to a 
large extent be provided by simple low-cost bigas plants which 
would be built in regions where large numbers of livestock are 
kept. When fully developed, biogas can provide about 60% of the 
rural population’s need for cooking energy, at a cost lower than 
that of any other alternative energy source. Oil imports can be 
partly substituted by ethanol obtained from molasses. A projected 
plant will produce 8000 cubic metres of ethanol and 1000 tons of 
baker’s yeast annually, which could lead to import savings of 19 
million US dollars annually. Production of alcohol could be raised 
to 30,000 tons annually by 1990. 


25069 United Nations system and biogas activities. Da- 
Silva, E.J.; McDivitt, J.F.; Kouzminov, V.A. (Unesco, 
Paris, France). pp 796-809 of Energy from biomass. Palz, 
W.; Chartier, P.; Hall, D.O. (eds.). London, England; Ap- 
plied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The report outlines recent activities in the United Nations 
System concerning bioconversion applications, particularly for the 
benefit of developing countries. Reference is also made to some ac- 
tivities carried out by organizations outside the UN system. 


25070 French bioenergy programme. Durand, H. vP 826- 
837 of Energy from biomass. Palz, W.; Chartier, P . 
D.O. (eds.). ) Ame England; Applied Science Publishers, 
Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
Biomass resources, development, technology, and market in 
France are discussed. The program's current status is described. 
Data are presented depicting energy demand (1973-1990), renew- 
able energy resources (1979-2000), and available forestry and agri- 
cultural residues. (DMC) 
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26071 Encouraging biomass use in California. Lang, R.C. 
California Energy Commission, Sacramento). pp 870-875 of 

from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
(ott) London, England; Applied Science Publishers, Ltd. 


From Energy from biomass; Brighton, UK (4 Nov 1980). 
‘The Beste of Calloenin kas tahad an active sole ta enocureg- 


ing the implementation of alternative energy systems (i.c., solar, 
wind, and geothermal energy, and biomass). The California Energy 
Commission has programs which total over 20 million dollars to en- 
courage the use of biomass systems for energy production. This 
paper describes these programs and discusses the rationale behind 
them. The Energy Commission projects that biomass can contribute 
295 x 10" Btu/y of California's energy needs. The three major 
areas that this paper addresses are: the wide range of biomass resi- 
dues available in California; examples of existing biomass conver- 
sion projects; and California's programs to encourage the imple- 
mentation of biomass systems for energy production. California's 
biomass resources include forestry residues (e.g., sawmill and 
woodworking waste, slash and thinnings), and agricultural residues 
(e.g., food processing wastes, orchard prunings, field residues, and 
manure). Potential resources include energy farms and kelp. Bio- 
mass residues can be converted to useable energy through many 
types of conversion technologies including direct combustion, ther- 
mal gasification, pyrolysis, and methane/alcohol fermentation. This 
paper presents examples of projects which use these technologies in 
California. 


25072 Heat supply system for the community of Sent. 
Buchli, J.; Studach, J. pp 9 -889 of Energy from biomass. 
Palz, W.; "Chartier, P D.O. (eds.). London, England; 
Applied Science Publishers, Ltd. (1981). 
From Energy from biomass; Brighton, UK (4 Nov 1980). 
The project aims at a central heat supply wood 

thermal power plants, combustion of wood, and biogas plants. The 
combustion wood yearly available, which will be procured accord- 
ing to a special plan, will be used optimally in combinations includ- 
ing wood gas generators, gas-powered Otto-engines, and heat 
pumps. Ambient air and solar radiation serve as heat sources in the 
heat pump circuit. These sources will be exploited by a collector/ 
air heat exchanger element, designed to work both as solar collec- 
tor and as direct evaporator element. These elements form the roof 
of the plant. A 4-tube long-distance grid provides an independent 
supply of hot water for domestic and heating purposes. This allows 
to keep the temperature in the grid adapted to the outdoor tem- 
perature, which means extremely low throughout the heating 
period. This integral project includes a system-oriented tariffing, 

insulation in order to reduce the heat demand, as well as 
the proposals for the choice of an institution for the maintenance 
and operation of the plant. Based on detailed calculations of the 
availability of combustion wood and of the demand, conclusions 
can be drawn in terms of the energy autarchy of rural areas and of 
the transferability of the chosen system. The existing wood-burning 
stoves are sensibly integrated in the concept. Detailed results are 
condensed in a report of IGEK. 


ity planning for solar electric po 
eration. E. “Univ. of California, Berkeley, U USA). 
Technological Forecasting and Social Change; 18: No. 4, 359- 
377(Dec 1980). 

This paper examines some basic planning problems associat- 
ed with the use of solar electric generation technology. The issues 
examined involve the service reliability constraint that characterizes 
the special nature of electric power planning. A substantial review 
of the literature examining the interface of solar electric technology 
with current utility systems is presented. The basic relations among 
loads, conversion technologies, storage, and reliability are charac- 
terized. The responses of systems to exogenous uncertainties are 
studied. 36 refs. 


National and international energy problems in the 
study projections. Kleinpeter, M. (Electricite de 
rance, Paris). pp 23-28 of International energy studies. Pa- 

cha (ed.). New York, NY; John Wiley and Sons, 
From International seminar on energy; Hyderabad, India (4 
Jan 1979). 
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Some aspects of the Workshop on Alternative Energy Strat- 
ee 1977) are discussed. The possibility of a decline in 
the future price of oil is discounted. The case of France, which is 

an industrialized but energy poor nation faced with the task of im- 
plementing effective conservation programs and developing alterna- 
tive energy technologies, is discussed. International collaboration 
for solution of the global energy problems is emphasized. (MCW) 


25075 Alternative energy sources in Guyana. Sankies, 
A.M.B. (Univ. of Guyana, Georgetown). p oe 100 of Inter- 
national energy studies. Pachauri, R.K. ed.). New York, 
NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Data are presented on energy sources and their uses in 
Guyana. Present sources include hydropower, Bunker C fuel, in- 
dustrial dieseline, gasoline, kerosene, aviation fuels, and bottled 
LPG. Local sources include bagasse, wood, charcoal, rice chaff, 
coconut shell, small private wind power units, and solar energy 
units for drying. An examination of hydropower, biomass, solar 
energy, wind, and water resources is made. (MCW) 


Methanol and ethanol as fuels in Brazil: a forecast. 
Saddy, M.; Van de Carvalho, A. Jr. (Centro de Technolo- 
gia Promon, Rio de Janeiro, Brazil). pp 120-137 of Interna- 
tional energy studies. Pachauri, R.K. (ed.). New York, NY; 
John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

Present status of methanol and ethanol use in Brazil is dis- 
cussed. Addition of anhydrous ethanol to gasoline (20% by vol.) is 
being successfully employed on nationwide (7 million vehicles), 
without requiring modifications in the vehicles or in the fuel distri- 
bution system. About a thousand straight ethanol vehicles (Otto en- 
gines) are under commercial operation to test the feasibility of 
widespread use of neat alcohol fuel. 1 Despite diesel oil plus oil share 
of the oil barrel being over twice the gasoline share no significant 
efforts have been made, so far, to replace them by alcohol fuels due 
to economical, technical, social or political reasons. Near term fore- 
casts for methanol and ethanol use in Brazil are presented. If annual 
rate of increase of line demand is kept relatively low (about 
2%), it would be possible by 1981 to reach the goals of a constant 
20% ethanol content in gasoline all over the country and constant 
gasoline consumption provided the production of projected alco- 
hols is attained. The official estimates of ethanol fuel availability in- 
dicate that straight ethanol vehicles could be a practical means of 
attending the increase of gasoline demand between 1981 and 1985. 
Likewise, if the annual growth rate of diesel oil demand for trans- 
portation in the next decade is in the range of 2 to 5%, and 5 plants 
of metanol with a capacity of 2000 ton/day each are in operation 
by 1987, the diesel oil consumption for transportation can be kept 
constant after 1983. To cope up with the demand of oil derivatives 
in the recent past, Brazilian oil refineries have already been adapted 
and heavier crude oil employed to increase the production of heavy 
oil derivatives. Prospects for the use of alcohols as utility fuels look 
promising, even if current oil-refining structure is not further modi- 
fied. Significant investments would be necessary to provide further 
modification to attend the heavy fraction demand. 


25077 Cost for renewables in developing coun- 
tries. Ramsay, W. (Resources for the Future, W: 
yg pp 170-182 of International energy studies. Pachauri, 
ra = New York, NY; John Wiley and Sons, Inc. 
980). 
From International seminar on energy; Hyderabad, India (4 


Jan =. 

problem posed by renewable energy sources, since the 
lack of a suitable pricing mechanism greatly handicaps proper cost 
analysis, is discussed. The choice of energy alternatives cannot be 
based on costs alone. Factors, such as sociological problems in 
maintenance, distribution, and institutional difficulties requiring 
analysis and consideration, are noted. It is pointed out that choices 
are handicapped by a great lack of information relating to efficien- 
cy of energy supply and consumption. Specifically, the review 
points out features of renewable energy technology costs and re- 
sources related to rural household needs. (MCW) 





dade, S.C. (Centro de Technologia : 
— 224-239 of International ener 
ur, RK. (ed.). New York, NY; John Wiley and Sons, 
= "(1980). 


From International seminar on energy; Hyderabad, India (4 
with alcohol as fuel is reviewed. 


gram, established to produce a rapid increase in the supply of fer- 
mentation alcohol from all sources, for usage as fuel, and as a 
chemical feedstock, are described. An overview of the Brazilian al- 
cohol market is presented. Batch fermentation processes for sugar 
cane, mandioca, molasses, natural coconuts, and sorghum are brief- 
ly described. The process economics, net energy analysis, the pollu- 
pet any and challenges and opportunities of the program are 


rural energy centre for arid zone of India: a total energy con- 
cept. Mann, H.S. (Central Arid Zone Research Inst., Jodh- 
pur, India); Garg, H.P.; Thanvi, K.P. pp 327-343 of Interna- 
tional energy studies. Pachauri, R.K. ed.). New York, NY; 
John Wiley and Sena, fee. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

A village in the state of Rajasthan is used as an illustration 
to develop and discuss a comprehensive scheme for meeting the 
demand for energy through exploitation of solar energy, windmills, 
. and cowdung for biogas. The utility of solar stills, cookers, and 
dryers and various types of windmills and biogas plants is assessed. 
Some technical features of the equipment constructed are described 
and estimated costs of production support conclusions reached. It is 
indicated that a village can be studied as a complete unit for assess- 
ing the demand for energy and developing a comprehensive scheme 
for supplying based on local resources. (MCW) 


Biogas: a pilot project to investigate a decentral- 
re TR en igh mad 5 Commission, New 
Delhi, India). pp 344-369 of International energy studies. 
Pachauri, R.K. ed). New York, NY; John Wiley and Sons, 
Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

A pilot project dealing with establishment of a biogas plant 
in the state of Uttar Pradesh in India is described in detail. The 
question of scale economies is discussed. The economic or social 
viability of a biogas-based decentralized energy system is discussed. 
Charges that might have to be levied to achieve financial viability 
are noted. An attempt has been made to assess the role of such a 
system in meeting rural energy needs, especially for irrigation 
pumping, when viewed in relation to the electricity and diesel alter- 
natives. (MCW) 


25081 ae considerations for renewable energy 
National Planing and’ Development, 
as Vv t, 
Raye International energy 
ed.). New York, NY; John Wiley 
Jen” 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

An examination is made of the impact of impending oil 
prices on various nations, categorized according to their economic 
levels (high, middle, and low). It is noted that middle income na- 
tions’ response to increased petroleum prices will perhaps lead to a 
significant degree of energy independence. The lower income na- 
tions are found to be in great distress. The case of Nepal is cited as 
a good example of how the environment is being endangered at 
great social costs in meeting the energy needs of a largely agarian 
society. Factors to be considered when developing renewable 
energy sources are considered. (MCW) 
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REFER ALSO TO CITATION(S) 25086 


25082 Ceramic for MHD electrode. Bates, 
L.; Marchant, D. D. ( to, Department’ of acrgy) US 
Patent Panay 29 An 1981. Filed date 2 May 1 

A ceramic component which exhibits electrical Ba ric™® a 
down to near room tem has the formula: HfXInYAZO; 
where X 0.1 to 0.4, Y 0.3 to 0.6, Z 0.1 to 0.4 and A is a lanthanide 
rare earth or yttrium. The component is suitable for use in the fab- 
rication of mhd electrodes or as the current leadout portion of a 
composite electrode with other ceramic components. 


25083 MHD steam e - promise, progress, and prob- 
lems. man, J.N.; Strom, S.S.; Wu, Y.C.L. (Univ of 
Tenn, oma, USA). Mechanical Engineering; 103: No. 
9, 30-37(Sep 1981). 

The magnetohydrodynamic (MHD) steam power plant has 
the potential to burn coal and produce electrical power economi- 
cally while meeting proposed Environmental Protection Agency 
standards. The Energy Conversion Alternatives Study, when cor- 
rected for the present price of coal, shows the open-cycle MHD 
steam power plant to be the most economical in cost of electricity. 
These studies and others project overall plant efficiencies (i.c., from 
coal pile to electrical power) in the range of 45 to 50 percent. The 
studies envision a plant in which the combustion air is preheated to 
approximately 1900 K (2960/degree/F) before being burned with 
coal in the MHD combustor. The environmental attributes of the 
MHD steam power plant are basically the ability to produce low 
levels of NO/sub x/ emissions, low levels of sulfur oxide emissions, 
and particulate emissions that meet the New Source Performance 
Standards. Sulfur oxide removal is accomplished through combina- 
tion of the potassium carbonate, which is used as a seed for the 
MHD power generation, with sulfur to form potassium sulfate. The 
potassium sulfate condenses and is removed from the steam plant 
heat exchange devices and converted back to potassium carbonate 
in the seed regeneration subsystem for reuse as seed. 17 refs. 


3003 Thermoelectric Generators 


25084 Boron segregation to boundaries and im- 
proved ductility in Pt+30 wt pct Rh+8 wt pct W. White, 
C.L.; Keiser, J.R.; Braski, D.N. (Oak Ridge Natl Lab, Tenn, 
USA). Metallurgical Transactions, [Section] A: Physical Met- 
ee and Materials Science; 12A: No. 8, 1485-1490(Aug 

Boron additions of up to 75 wt ppm improve room tempera- 
ture strength and ductility. Alloys without boron fail intergranular- 
ly, and those with 75 wt ppm boron fail in a mixed intergranular- 
transgranular mode. Boron segregates to grain boundaries in boron 
doped alloys. Alloys with and without boron were free of internal 
precipitates. 17 refs. 


25085 Measurement of low- thermoelectric 
power for quenched wustite. Hodge, J.D.; Bowen, H.K. (GE, 
Schenectady, NY). Journal of the American Ceramic Society; 
64: No. 4, 220-225(Apr 1981). 
Thermoelectric power was measured at low temperatures 
(90 to 370 K) on wustite single crystals that had been quenched 
from a high-temperature equilibrium state into liquid nitrogen. 
Above 120 K, these measured results are consistent with the model 
proposed elsewhere by the authors to explain the high-temperature 
thermoelectric effects observed in wustite if a significant aggrega- 


tite. These results are explained in terms of the ordering of Fe/sup 
2+/ and Fe/sup 3+/ cations near aggregated defect clusters. This 
ordering creates narrow 3d/sup 6/ and 3d/sup 5/ bands in which 
both electrons and electron holes are mobile. 24 refs. 





Electronic conduction and thermopower of magne- 
spinels. Mason, T.O.; Bowen, H.K. 
ge, Mass). Journal of the American Ceramic 
4, 237-242(Apr 1981). 

Blectrical-cond -conductivity and thermoelectric-power meas- 
ts of magnetite and iron-aluminate spinels at high tempera- 
tures confirm a small-polaron model of electronic conduction. Elec- 
trical ——> corroborate the previously established cation distri- 
and defect model. Iron cations become randomly distributed 

between sublattices at the highest temperature. 32 refs. 


25087 Time relaxation of the thermoelectric power of 
ge, J.D.; Bowen, H.K. (MIT, Cambrid, 
USA). Journal of i" American Ceramic Society; 


C23-C24(Feb 1981 
The change in the measured high temperature thermoelectric 


REFER ALSO TO CITATION(S) 25368 


SS oo ae | of mathematical 
dh wpe ghey in phosphoric-acid and 
molten-carbonate fuel cells. Final report. Gidaspow, D. (Illi- 
nois Inst. of Tech., Chi (USA). Dept. of Chemical En- 
Dec 1980. tract ACO02-76CHO00016. 35p. 

Ss, PC A03/MF AO1. Order Number DE82006845. 

Fuel cell models developed so far can be grouped into two 
categories: performance models and electrode models. Performance 
models use a resistance concept. They are useful for determining ef- 
fects of flow rates, temperature, geometry, etc., on fuel cell per- 
formance. A useful electrode model called an agglomerate model 
was developed for the phosphoric acid cell. Such models were used 
to improve electrode structures. Electrode modeling of molten car- 
bonate fuel cells is, as yet, in a very primitive state. 


25089 (DOE/ET/25502—3) Oxygen ee for 
energy conversion and storage. Annual report, 1 October 
1979-30 September 1980. a Shamrock Corp., 
Painesville, OH (USA); Case Western Reserve Univ., 
Cleveland, OH (USA)). 5 Nov 1981. Contract AC02- 
77ET25502. 284p. NTIS, PC A13/MF A0O1. Order Number 
DE82005305. 

The main theme of this project has been to develop high 
performance oxygen electrodes for a spectrum of applications in- 
cluding industrial electrolysis, metal-air batteries and fuel cells. The 
research at CWRU emphasizes the development of more effective 
electrocatalysts for both O, reduction and electrogeneration and 
also more effective electrode structures (particularly for O2 cath- 
odes) for utilizing these catalysts. The approach used by the 
CWRU group involves the development of a predictive base to 
guide the search for the new catalysts systems. The DSC group is 
concerned principally with the evaluations of catalysts developed 
and recommended by CWRU as well as by their own staff and the 
fabrication of electrode structures for these evaluations. Progress is 
reported in detail. (WHK) 


Thermal con- 
pon Og ng ; Krumpelt, M. (to hg ws 
ment of Energy). US a 4,292,378. 29 Sep 1981. Filed 
date 9 May 1980. vp. 

A system and method for thermally regenerating an electro- 
chemical concentration cell are described that has first and second 
aluminum electrodes, respectively, positioned in contact with first 
and second electrolytes separated by an ion exchange member, the 
first and second electrolytes being composed of different concentra- 
tions of an ionic solvent and a salt, preferably an aluminum halide. 
The ionic solvent may be either organic or inorganic with a rela- 
tively low melting point, the ionic solvent and the salt form a com- 
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phoric 
(Brookhaven Natl Lab, Upton, » aed on = Electro- 
chemical Society; 128: No. , 1913-1919(Sep 1981). 

The use of underpotentially deposited metal atoms as elec- 


than in perchloric acid. The electrocatalytic activity of the investi- 
gated tially deposited metals for formic acid oxidation 
follows the order Pb>Bi>TI: for methanol oxidation during the 
cathodic scan the rates are higher for lower lead concentrations, 
which is probably due to lower concentration of adsorbed lead 
and/or oxide. It is proposed that the enhanced reaction rates with 
underpotentially deposited metal atoms are due to inhibition of hy- 
drogen adsorption and hence of formation of poisoning interme- 
diates such as COH. 29 refs. 


32 ENERGY CONSERVATION, 
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25092 (CONF-8011131—, _ 143-149 DOE industrial 
energy conservation program. T.E. Jr. 1980. NTIS, 
PC A12/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The energy situation as viewed from industry and industry's 
response to the changing energy price/availability realities and pro- 
jections are briefly reviewed. Policy options which the federal gov- 
ernment could consider for implementing energy conservation and 
fuel switching in the industrial sector are examined. Regulatory, in- 
centives, and complementary options are explained. Emphasis is 
placed on regulatory programs. (MCW) 


25093 (CONF-8011131—, pp 150-155) Energy conserva- 
Sen be Oe ee eer © ee ee, ee aa de, 
Steel Co., i , IL). 1980. NTIS, PC Al A0l. 
Order Number DE82009451. 
From 8. annual Illinois energy conference; Chicago, IL, 
USA 4 a. 1980). 
brief description of the steel industry in the US is given 
ont be con titan thes wie eek a tne 
The specific energy problems that faced Inland Steel Company, its 
energy conservation opportunities, and efforts to improve energy 
efficiency are discussed. (MCW) 


25094 ee oy ‘Ohl, Fea 


linois, Indiana, 
ginia (1975). Hartnett, J 
Energy Study, roe L (U 
PC A0S/MF AOl 
This report was prepared as part of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. It pre- 
sents energy consumption data for the year 1975 for the states of 
Illinois, Indiana, Kentucky, Ohio, Pennsylvania, and West Virginia, 
as well as for the United States as a whole. The entire state of Ken- 
tucky and substantial portions of the five other states comprise the 
ORBES region. Energy use is examined both by consuming sector 
and by fuel source. The principal components of each sector are 
described briefly, and detailed comparisons are made among nation- 
al, six-state, and individual state consumption patterns for 1975. 
Preliminary estimates are given for total energy consumption in the 


patterns: Il- 

and West Vir- 

L. (Ohio River Basin 
‘A)). <8 1981. 80p. NTIS, 
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United States, the six states, and individual states for the years 1976, 
1977, and 1978. 


25095 (PB—82-104811) Energy consumption in the Ohio 
River Basin energy study 1974, by end user and fuel 
Page, W.P. (Ohio River Basin Energy Study, Urbana, 
IL — Apr 1981. 66p. NTIS, PC ‘A04/MF AOl. 
This analysis was prepared as part of the Ohio River Basin 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. Energy 
consumption as of 1974 is calculated for the ORBES region (sub- 
stantial parts of Illinois, Indiana, and Ohio, all of Kentucky, most of 
West Virginia, and southwestern Pennsylvania). Substate energy 
consumption information is obtained at the Bureau of Economic 
Analysis (BEA) level and aggregated across BEA areas for an ap- 
proximation to the ORBES region; a set of factors is applied to al- 
locate partial BEA area energy consumption to the ORBES portion 
of a given BEA area. Comparisons also are made between regional 
energy consumption and energy consumption in the six-state area 
and the United States. 


25096 Thermal-infrared sensing applied to energy conser- 
velopes (THERMOSENSE IID. Mad- 
, WA; Society of Pho’ tical 
ineers (1980). 224p. (CONF-800958—). 
tical Instrumentation Engineers, Box 
10, Fieldston Road, Bellingham, WA 98227. 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 
er , USA (2 Sep 1980). 

te abstracts were prepared for twenty-nine papers pre- 
sented at Thermosense III. One paper was previously abstracted for 
the Energy Data Base. (MCW) 


25097 Acquisition training techniques. Slomkowski, R. 
(Energy Conservation Consultants, Inc., Bloomington, 
MN). Proceedings of the Society of Photo-Optical Instrumenta- 
tion Engineers; 254: 159-160(1980). (CONF-800958—). 

From Conference of thermal infrared sensing ap plied to 
energy conservation in building envelopes (THERMOSENSE III); 


yo MN, . oe ody Sep 1980). 
hine system - the two basic elements required 


for the conduct pe infrared survey are the infrared instrument 
and the operator or technician. The quality of performance can be 
limited by either one. Generally speaking, the performance of the 
instrument is predictable as it has predetermined parameters of op- 
eration. Given the same ambient conditions, nature of subject, and 
system calibration, the instrument will perform consistently. The 
greatest variable occurs when the operator is considered. The back- 
ground training, experience, and attitude of the individual can influ- 
ence what is seen and how it is interpreted. Accordingly, it seems 

to emphasize the role of the infrared system operator 
and the need for formal training according to established standards. 


3201 Buildings 


REFER ALSO TO CITATION(S) 24510, a 24712, 24713, 24717, 25197, 
25199, 25202, 26047, 26048, 26049, 26050, 2 


25098 (CONF-810909—11) Building oa 4 impact 
on the effectiveness of furnace retrofits. Macriss, — 
tute of Gas Tee Chicago, IL (USA). M981. 1 
Inst. of Gas Tech 24 South State Street, Chicago, I 
60616. Order Number DE82902137. 

From International gas research conference; Los Angeles, 
CA, USA (28 Sep —_ 

Improvement of the energy use efficiency of gas furnace 
(and boiler) installations by retrofit has been considered in the past, 
and two general have been proposed for implementa- 
tion. These are: retrofit of the heating appliances (for maladjusted 
or sized equipment) and/or retrofit of its energy distribution system 
(duct work, hot water piping, etc.). Fuel input derate, accompanied 
by adjustment of secondary air and restriction of the vent 
connector’s cross-sectional area, is one such approach that has been 
tested with gas furnaces and boilers; another is the use of one or 
more automatic vent-dampers (electrically or thermally actuated) 
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for the furnace only, or for the furnace and water heater. This 
paper discusses how furnace installation and building structure 
characteristics can affect the level of gas energy savings to be ex- 
pected in these cases, presents quantitative formulations that can be 
used to estimate these effects, and attempts to delineate the circum- 
stances under which the expected energy savings may be negligent 
or nonexistent. 


25099 (CONF-8011131—, pps 11-16) Federal residential 
energy conservation programs: overview. Galen, P.S. 
(Univ. of Illinois, Chi ). 1980. 2 NTIS, PC A12/MF AOl1. 
Order Number DE8 51. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA 4 Nov 1980). 

A background on the history, purpose, and administration of 
the State Energy Conservation Program, the Energy Extension 
Service, and the Low-Income Weatherization Assistance Program 
is presented. (MCW) 


25100 (CONF-8011131—, pp 17-21) Federal programs 
and energy conservation progress. Naismith, N.C. 1980. 
NTIS, PC Al2/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The current status of conservation programs in the US are 
discussed with emphasis on residential energy conservation pro- 
grams. The aims and role of governments at all levels are discussed. 
Problems encountered are considered. (MCW) 


25101 (CONF-8011131—, pe a> Federal conserva- 
tion programs in Michigan. Timmer, A. 1980. NTIS, PC 
A12/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The operation of the Energy Extension Service clearing- 
house in Michigan is discussed. The program concentrates on resi- 
dential energy information, with a capability to address inquiries on 
renewable resources, conservation methods, financial incentives, 
and consumption and production data. (MCW) 


25102 (CONF-8011131—, pp 26-28) Energy needs of 
low-income populations. Vercauteren, J.R. 1980. NTIS, PC 
A12/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The Weatherization Program of the Community Action 
Commission (CAC) program for the County of Dane (Wisconsin) 
and the City of Madison is discussed. A description of its transition 
from a dual-purpose program providing employment and training 
to under-employed low-income individuals and providing quality 
weatherization services within program guidelines to a production- 
oriented organization is detailed. (MCW) 


25103 SS pp 29-30) Office of —_ | 


Management ion: an overview. 
198° NTIS, PC Ai2/MF AOl. Order . 
DEsz2009451. 


From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The State Energy Conservation Program (SECP) and the 
Energy Extension Service (EES), implemented by the Office of 
Energy Management and Extension (EME), are described. (MCW) 


25104 (CONF-8011131—, pp 33-41) Energy conservation 
in the commercial sector. Johnson, K.G. 1980. NTIS, PC 
A12/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The potential for energy conservation in the approximately 
three million buildings in the commercial sector in the US is dis- 
cussed. Barriers to conservation discussed are: slow capital stock 
turnover; lack of information on which to base investments; finan- 
cial constaints; regulatory disincentives; market disincentives. Fi- 
nancial incentives are discussed in depth. Four regulatory — 
that are intended to stimulate conservation in the commercial secto: 
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include: the Emergency Building Temperature Restriction (EBTR) 
Program; the Federal Energy Management Program (FEMP); 
standards under the State Energy Conservation Program (SECP); 
and the Building Energy Performance Standards (BEPS). These 
programs are discussed. (MCW) 


25105 (CONF-8011131—, pp 42-47) Commercial and in- 
stitutional conservati 


ion: a state perspective. Liberatore, A 
1980. NTIS, PC Al2/MF AO0l. Order Number 
DE82009451. 


From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The need for conservation is examined, and its importance 
for energy uses in buildings is discussed. The principles important 
in pursuing energy conservation are noted. The consumption of 
energy in the Illinois buildings sectors is discussed. Programs are 
described which provide financial assistance for investments in 
energy conservation. (MCW) 


(CONF-8011131—, PP 60-67) Ohio State 
University's energy management program. Sullivan, D.; 
Fuller, R.H. (Ohio State Univ., Columbus). 1980. NTIS, PC 
A12/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The energy management program at Ohio State University is 
discussed briefly. The coal effectiveness of quick-fix energy conser- 
vation measures (elimination of energy waste); retrofit; and major 
modifications is discussed. (MCW) 


25107 (CONF-8011131—, pp 68-72) Energy management 
in Sears, Roebuck and Company: commercial case study. 
Green, L.R. (Sears, Roebuck and Co., Chicago, “TL). 1980. 
NTIS, PC Al2/MF AOl1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Implementation of energy conservation measures in new and 
existing buildings and in the trucking fleet at Sears, Roebuck and 
Company is discussed. New conservation equipment continues to 
be tested and developed at the Vernon Hills, Illinois retail store. 
(MCW) 


25108 (CONF-8011131—, pp 73-77) Approach to train- 
ing building operators. Brewin, C.E. 1980. NTIS, PC A12/ 
MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

An operation and maintenance program for training school 
building operators is described. The program could apply to any 
building operator. The program identifies and implements operating 
and maintenance procedures in buildings for the purposes of reduc- 
ing energy consumption, providing safer operating conditions, and 
reducing repair costs. Preventive maintenance considerations are 
discussed. (MCW) 


25109 (CONF-8110150—1) Energy-conservation effec- 
tiveness of furnace-retrofit devices. Macriss, R.A. (Institute 
of Gas Technology, Chicago, IL (USA)). 1981. 16p. Inst. of 
Gas Technolo; 3424 South State Street, Chicago, IL 
60616. Order umber DE82902136. 
From 4. national technical conference of the Canadian Gas 
Association; Bayshore, Vancouver, Canada (26 Oct 1981). 
paper presents a current account of potentially useful 
near-term technology for the modification, by retrofit, of existing 
gas-fired residential furnace installations to increase fuel utilization 
efficiency. Fuel input derate and automatic vent dampers represent 
two such approaches, with any efficiency improvement resulting 
from the impact of these retrofit technologies upon furnace design 
and operation and building structure characteristics. Results are 
presented for groups of field-tested single family residences, with 
furnace installations similarly modified, and also from individual 
homes. The paper also presents several case studies, with prelimi- 
nary discussion of cause-and-effect relationships for the energy sav- 
ings at the group or individual site level. 
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25110 (LBL—11990, pp 1.49-1.52) Building energy per- 
formance standards for residential buildings. Levine, M.; 
Goldstein, D.; Ingersoll, J.; Mass, J. Jul 1981. NTIS, PC 
A16/MF AO01. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The largest portion of the LBL research effort has been de- 
voted to single-family residential buildings, the subject of this arti- 
cle. 


25111 (LBL—11990, pp 1.52-1.53) Determinants of resi- 
dential energy use. Craig, P.; Cramer, J.; Dake, K.; Dietz, 
T.; Hackett, B.; Kowalezyk, D.; Levine, M.; Vine, E. Jul 
1981. NTIS, Al6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Lawrence Berkeley Laboratory, in conjunction with a 
number of other cosponsoring organizations, is investigating resi- 
dential energy consumption in the city of Davis, California. Data 
from this project are being used as input to the DOE-2.1 energy- 
use model to validate the model's energy-use estimates for residen- 
tial buildings. The project data will allow validation checks for pro- 
jections of hourly and weekly electricity use, and monthly electric- 
ity and gas use. The project is also investigating a model of residen- 
tial energy consumption that combines physical data on buildings, 
appliances, occupants behavior, occupants attitudes, demographics, 
and weather variables. 


25112 (LBL—11990, pp 1.54-1.56) Life-cycle cost analy- 
sis of commercial buildings. Turiel, I.; Levine, M. Jul 1981. 
NTIS, PC A16/MF A01. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The data base that was used to determine the energy budget 
levels consisted of 1661 commercial, institutional, and high-rise 
apartment buildings constructed during 1975 and 1976. These build- 
ings were analyzed for design energy performance using a short- 
ened version of the building simulation computer program 
AXCESS. One hundred sixty-eight of the above buildings were re- 
designed to reduce design energy use; the average reduction was 
40%. For these buildings, the energy budgets are based on the frac- 
tion of redesigned buildings that could achieve a specified level of 
design energy use. Economic considerations, such as life-cycle costs 
or simple payback periods for energy conservation investments, 
were not considered to be criteria for the development of energy 
budget levels for commercial buildings, as was the case for residen- 
tial buildings. 


25113 aa ane 1.56-1.58) Implementing build- 
ing en in’ California. ornia, Feinbaum, R. Jul 1981. 
NTIS, PC A1l6/MF AOL, Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The major findings of the study may be placed in several 
categories; some findings relate to the standards themselves, some 
pertain to the Energy Commission's efforts to provide information 
and training; others related to eniorcement at the local level, to ac- 
ceptance by the private sector, and to reactions of the supporting 
actors. 


25114 (LBL—11990, pp 1.59-1.61) Economic —— 
and energy savings of efficiency standards, McMa- 
hon, J.; Levine, M. Jul 1981. NTIS, 1 PC A16/MF AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

A very large analytical effort was required to establish the 
technologically feasible engineering options, their cost, the appli- 
ances that consumers are likely to purchase in the absence of stand- 
ards, and how appliance usage patterns may change. The effort was 
also designed to assess the effects of the standards as perceived by 
consumers in terms of equipment cost increases, fuel and dollar sav- 
ings, and affects on the appliance manufacturers and their economic 
livelihood. Preliminary documents, published with the proposed 
rule, describe the analysis prior to the public comment period. Sub- 
sequently, testimony from manufacturers, consumers, and interested 
parties has been obtained. Public comments and additional analysis 
will be incorporated in DOE's final recommendation of standards, 
to be published early in 1981. 
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25115 (LBL—11990, Rei 62-1. et Life-cycle cost analy- 


major 7 trada, H.; Levine, M. 
; S, PC Mee = Order Number 
DE82005575. 


In Energy & Environment Division, annual report FY 1980. 

This paper provides a methodology for assessing the eco- 
nomic costs and benefits to the consumer who purchases appliances 
of varying initial costs and energy efficiency. The basis for the 
method of analysis is the use of life-cycle costing. 


25116 (LBL—11990, pp 1.67-1.71) Comparison of re- 
gional and national energy standards for room and 
central air conditioners. ig bey I. Jul 1981. NTIS, PC A16/ 
MF =. — ow DE82005575. 


& Environment Division, annual report FY 1980. 
with the Energy Policy and Conservation Act 


Gate | Law aw 94-163), as amended by the National Energy Conser- 
vation Policy Act (Public Law 95-619), the Department of Energy 
(DOE) has proposed energy efficiency standards for eight consum- 
er products. One of the criteria on which these standards are based 
is the life-cycle cost (LCC) of owning and operating an appliance 
over its lifetime. In the long run the consumer benefits from the 
purchase of a product with the lowest life-cycle cost. 
25117 (LBL—11990, pp 1.71-1.75) New data 2 cat 
to the ORNL residential energy demand model. Herring, H. 
Jul 1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The objective of this work has been to make selected im- 
provements in the model as a first step in a longer-term effort to 
substantially upgrade its accuracy, reliability, and sensitivity to a 
range of realistic input assumptions. These are major inputs to the 
model: (1) appliance saturations by house type, both in the existing 
housing stock and in new homes; (2) the annual energy use of stock 
and new appliances; (3) the average lifetime of appliances, and 
hence the rate at which appliances are retired and are replaced by 
new ones; (4) the energy efficiency of stock and new appliances; (5) 
the price of fuels and their expected escalation rates; (6) the price 
of new appliances; and (7) the thermal integrity of stock and new 
buildings. 


25118 (LBL—11990, pp 4.1-4.2) Energy efficient build- 
ings program. Rosenfeld, A.; Hollowell, C.; Berman, S. Jul 
1981. NTIS, PC Al6/MF AOl. Order Number 
DE82005575. 


In Energy & Environment Division, annual rt FY 1980. 

A brief overview of the scope and objectives o' of the activities 
of five major research groups in the program is given. The groups 
are the Energy Performance of Buildings Groups; the Building 
Ventilation and Indoor Air Quality Group; the Building Energy 
Analysis Group; the Energy Efficient Windows and Lighting 
Group; and Building Energy Data, Analysis, and Demonstration 
Group. (MCW) 


25119 o_o pp 4.2-4.6) “9d 
buildings. Grimsrud, omsterberg, A 
1981. NTIS, PC OS OM AOl. 
DE82005575. 

In Energy & Environment Division, annual ae ae FY 1980. 

The objective is to provide fundamental information on 
energy performance of buildings as a basis for the eventual estab- 
lishment of energy-conserving guidelines and standards governing 
the design and construction of new buildings as well as retrofit 
strategies for existing buildings. Research on air infiltration and 
wall thermal performance was conducted in the field, in the labora- 
tory, in the research house, and on computer models. A third effort 
this year was the development of an instrumented residential 
energy audit, which will be field-validated in FY 1981. 


performance of 
; Carroll, W. Jul 
“Order ‘Number 


25120 (LBL—11990, pp 4.31-4.40) Energy-efficient win- 
dows program. Selkowtiz, S.; Berman, S.; Johnson, R.; 
Klems, J.; Lampert, C.; Rubin, M.; Verderber, R. Jul 1981. 
NTIS, PC A16/MF AOI. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Studies were made in four major areas: window performance 
(analysis and testing); fenestration systems (research, development, 
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and demonstration); daylighting; and program planning and sup- 
port. (MCW) 


25121 (LBL—11990, pp 4.40-4.45) Energy-efficient light- 
- Berman, S.; Clear, R.; Klems, J.; Rubinstein, 
owitz, re ve Verderber, R. Jul 1981. NTIS, PC Al6/ 
MF AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
The energy-efficient lighting program is focused on two 
major tasks. The first is the development, testing, and demonstra- 
tion of energy-efficient light sources and equipment including (1) 
solid-state fluorescent ballasts; (2) switching and lighting controls; 
and (3) energy-efficient light bulbs. The second area concerns the 
science of illumination and illuminating systems, including (1) the 
physics of light sources and equipment; (2) visibility, illumination, 
and performance; and (3) health and environmental effects of illu- 
mination. Each of the projects, with accomplishments realized in 
1980 and the activities planned for 1981, is described. 


(LBL—11990, pp 4.45-4.49) DOE-2.1 building 
energy analysis group. Curtis, R.; Buhl, F.; Gates, S.; Hirsch, 
J.; Lokmanhekim, M.; Olson, K.; Rosenfeld, A, Rudy, J. 
Winkelmann, F. Jul 1981. NTIS, PC A1l6/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The purpose of the project is to create, test, document, and 
maintain a user-oriented, public domain, computer program to per- 
form design studies of whole-building energy use under actual 
weather conditions. Areas among the additions and improvements 
that distinguish DOE-2.1 from its predecessor (DOE-2.0A) are its 
ability to create and to store custom weighting factors, its restruc- 
tured simulation of the HVAC systems, and its integration of the 
active solar simulator, the component based simulator. These addi- 
tions and improvements are discussed. (MCW) 


25123 (LBL—11990, pp 4.50-4.61) Building energy data 
anal and demonstration. 


Rosenfeld, A; 

Arin, H.; Cleary, P. Jul 1981. NTIS, PC Al6/MF AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

During the past year, work continued on developing and re- 
fining technology data base on the cost and performance of conser- 
vation measures in new and retrofitted houses and residential appli- 
ances, and began to compile data on commercial buildings and 
equipment. Using these data, along with the results of DOE-2 runs 
and other analyses made in support of BEPS (Building Energy Per- 
formance Standards), a major study of technical and economic po- 
tentials for conservation and solar use in California residences was 
completed. A similar study of conservation and solar potentials in 
all US buildings (residential and commercial) between now and the 
year 2000 was also conducted and preliminary results were re- 
viewed. Both studies have generated a great deal of interest among 
utilities, government agencies, and the building industry, and were 
used extensively as background material for a study on energy effi- 
cent buildings. A joint project to (1) demonstrate house doctor 
audit/retrofit techniques, (2) train an initial core group of utility 
and private industry house doctors, and (3) measure resultant 
energy savings and cost-effectiveness in a sample of 26 northern 
California homes was conducted. Results to date from each of these 
projects are summarized. 


25124 (NBS-Special Pub—608) Research and innovation 
in the building regulatory process. Berry, S.A. (ed.). (Nation- 
al Bureau of Standards, Washington, DC (USA). Building 
Economics and Regulatory Technology Div.). May 1981. 
208p. (CONF-8008125—). GPO, $6.00. Order Number 
DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Separate abstracts are prepared for 17 papers. Thirteen of 
the papers were presented at the Seminar. (MCW) 
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25125 (NBS-Special Pub—608, pp 1-19) Evaluation of 
the nonresidential conservation standards of 
the State of Colorado. Cattany, R.W.; aes Rup, L. 
May 1981. GPO, $6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

The purpose of this study is to evaluate the Ledetases of 
and the energy savings due to implementation of the Colorado 
Model Energy Efficiency Construction and Renovation Standards 
for Nonresidential Buildings. The report is based on information de- 
rived from case studies of 30 selected buildings in three geographic 
regions of Colorado. Half the sample was constructed before local 
enforcement of energy standards (1974 to 1977) and half after local 
enforcement (77 to 78). Estimated energy savings were obtained by 
computer modeling 15 pre-code buildings on nationally recognized 
energy simulation programs, then modifying results to reflect 
design requirements of State Standards. Thorough plan and specifi- 
cation checks of design documents were made on 15 post-code 
buildings to determine degree of compliance with energy standards. 


(NBS-Special Pub—608, pp 21-35) Alternate opti- 
trol strategies for residential HVAC systems. 
, A.F.; Dorri, B.; Ki C.J.; Heerwagen, 
D. , G. (Univ. of Washi m, Seattle). May 1981. 
GPO, $6.00. Order Number DE82900147. 
From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 
The optimal control of HVAC systems on an hourly basis is 
determined both by the thermal inputs which precede the hour 
under question and by future thermal effects. Most simulation pro- 
grams treat only the past history. This paper describes results ob- 
tained with a special program which optimizes the use of the 
HVAC system in conjunction with natural and artificial lighting 
and with other thermal load schedules by considering such future 
effects. The results indicate that substantial savings can occur 
through such a look-ahead optimization and that the extent of the 
needed future knowledge for most residential structures is in the 
neighborhood of a few hours. It is also shown that such an optimiz- 
ation is more valuable for the gradual changes associated with the 
usual weather than with rapid changes of internal thermal loads. 


25127 (NBS-Special —— 37-56) Energy con- 
scious electrical design. Zac n, LB. Jr. (B/A — 
Group, Chartered, W: gg May 1981. GPO, 
$6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

This paper considers a number of electrical design tech- 
niques that contribute to minimizing energy consumption and maxi- 
mizing the efficiency of electrical installations. Some of the tech- 
niques discussed involve the source concept, as opposed to the 
boundary concept, of energy conservation: reducing the total 
energy expenditure required to construct buildings by minimizing 
the quantities of raw materials and finished products required. 


(NBS-S Pub—608, pp 57-67) Potential 
energy savings in from the NCSBCS code 
compared with BEPS. Kainlauri, E.O. (Iowa State Univ., 
Ames). May 1981. GPO, $6.00. Order Number 
DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Potential energy savings for 412 buildings i in Iowa were ana- 
lyzed as to what degree the results compare with the corresponding 
National Conference of States on Building Codes and Standards 
(NCSBCS) Code. For comparison with the Building Energy Per- 
formance Standards, BEPS, the results were classified in 17 catego- 
ries. The results are shown and illustrate how buildings of various 
types may approach or exceed BEPS values. U values of the exteri- 
or walls, roof/ceilings, floors, and the gross wall cooling thermal 
transfer value are given. (MCW) 


25129 (NBS-Special Pub—608, pp 69-81) Solar and geo- 
thermal housing innovations via inverted cave construction 
system. Loxley, T.E. May 1981. GPO, $6.00. Order Number 
DE82900147. 
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From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Modern materials can be used to build a house on grade as 
though it were a cave turned inside out. The result is a house of 
generally conventional appearance that functions like a cave. The 
system consists of a highly insulated exterior wall and roof sur- 
rounding a central core of high thermal mass. Insulation extending 
to the base of the foundation isolates the house from outside tem- 
perature fluctuations. A concrete floor and central masonry wall 
then thermally couple the home interior to the underlying subsoil. 
Reduced heating and cooling loads and the nature of the design in- 
troduce climate control options not possible with conventional con- 
struction. A piping loop placed directly beneath the slab floor per- 
mits the storage and circulation of water for use with a highly effi- 
cient water source heat pump. A modestly-sized solar array is used 
in a simple, attractive arrangement to heat the loop water. This 
provides a radiant floor heating effect and boosts system efficiency. 
Readily compatible with today’s quality builders, this versatile 
system concept costs little more than current energy wasting con- 
struction. 


(NBS-Special Pub—608, pp 83-103) Basic human 
values and energy conserving lifestyles or the 
California's innovative new class K code, Forest, A 
1981. GPO, $6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

This report stresses the energy conserving implications of 
California's innovative new Class K code provision for primitive 
architecture and alternative technologies. The philosophy of United 
Stand, proponent of the Class K code, is here highlighted in the 
interest of energy conservation, and owner-builders across America 
who wish to maintain basic human values and energy conserving 
lifestyles. It is proposed that a similarly conceived national code 
will specifically mandate the right of owner-builders to employ al- 
ternative technologies in their own homes - a new code which will 
spell out functional performance rather than prescribe specific tech- 
nology; a code written briefly, and simply, to provide a rule of 
thumb, rather than repression; a code which will legalize and facili- 
tate low-cost, low-technology, energy-efficient housing, rather than 
discriminate against it. A code, specifying the right of homeowner- 
builders to turn OFF a portion of our Nation's energy - their own, 
is sought. 


25131 page Re ngm = pp 105-112) Setting 
standards for in Hawaii. Lord, 
D. (Univ. of Hawaii at yond Honolulu). May 1981. GPO, 
$6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

The State of Hawaii is unique in its energy supply and 
energy consumption patterns. Precariously dependent on imported 
petroleum, Hawaii has the potential for meeting much of its energy 
needs through the development of its solar, wind, geothermal, and 
ocean resources. These issues will play important roles in the for- 
mulation of policy in the statewide approach to energy conserva- 
tion in buildings. The proposed Building Energy Performance 
Standards (BEPS) and the existing American Society of Heating, 
Refrigerating and Air-Conditioning Engineers (ASHRAE) 90-75 
standard have raised questions among design professionals and at 
the State planning level about appropriate ciimatic criteria, design 
energy budgets, and weighting factors for fuels. The climate of 
Hawaii was not represented in the Baseline Energy Study by the 
American Institute of Architects (AIA) Research Corporation and 
does not appear in the list of Standard Metropolitan Statistical 
Areas (SMSA) in the Notice of Proposed Rulemaking for BEPS. 
Weighting factors developed by the US Department of Energy 
(DoE) for the various fuels used for lighting, cooling, and water 
heating seem to be inappropriate for Hawaii. A modified BEPS ap- 
proach is proposed which would probably offer advantages over 
the present ASHRAE 90-75 based building code. This would 
design energy budgets and in reducing the State’s dependence on 
imported fossil fuels. 
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25132 Lan Spe Pub—608, 113-122) Simplified 
low cost technique for evaluating energy performance 
standards submittals. Anderson, J.M.; Evans, P.M.; Smith, 
R.L. (Univ. of Illinois, Urbana). May 1981. GPO, $6.00. 
Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint —- on = 
energy and ener, oeeniny S ae. CO Se Aug 1 ). 
The Building Energy bacieds anlbces m 
Standad Evaluation Ener er based ro entirely on fe med ane 
ing of energy performance by computer techniques. This modeling 
requires elaborate data, manipulation of complex data bases, large 
amounts of memory, and is feasible only with the latest in computer 
technology. Currently, where such technology is available, its use 
is prohibitively expensive. A study was made on the University of 
Illinois CYBER 175 computer using an energy analysis program 
similar to the one required by BEPS. This study found, for the test 
case, that lines of input could be reduced by up to 77 percent, that 
the number of surfaces needed to describe the building could be re- 
duced by 80 percent, and that the computer cost of running this 
analysis could be lowered by 75 percent. It was found that all of 
these reductions could be made and still maintain a high degree of 
accuracy (within six percent) as compared to the thorough base 
run. The results indicate a large potential for the reduction of build- 
ing code officials’ time in preparing the computer input and for the 
reduction in cost for running such energy evaluation programs on 

large computers. 


25133 (NBS-Special Pub—608, ab. 123-132) Energy 
audits of public buildings in Dlinois. Glickman, as Terry, 
D.L. (illinois Capital ag ae Board, S pringfield). 
May 1981. GPO, $6 $6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 A os. 

This paper discusses the technical experience 
energy audit program wherein a , 277 public buildings 
have been audited and recommendations made to change operating 
and maintenance procedures and make construction changes. When 
implemented, the changes, estimated to cost $5 millon will save ap- 
proximately $75 million over a 15 year period. Types of buildings 
audited to date include dormitories, schools, dietary facilities, hospi- 
tals, offices, steam generation plants, and general and mechanical 
stores. Approximately 10.3 million gross square feet (GSF) have 
been audited. The largest building audited was 444,000 GSF, the 
smallest 1500 GSF. The cost of performing the audits is, on the 
average, repaid in 2 years by the savings realized from implementa- 
tion of recommended operating and maintenance changes alone. 
Also discussed is the Technical Research Unit, its energy functions, 
and goals. 


25134 (NBS-Special ro 133-138) Professional 
approach to Class A and school hospital energy audits, 
with case studies. Kainlauri, E.O. (Iowa State Univ., Ames). 
May 1981. GPO, $6.00. Order Number DE82900147. 
From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 
The program of Class A Energy Auditor Certification in 
Iowa is discussed. As a first requirement the applicant must be 
either a registered architect or engineer. Secondly, he or she must 
take a 3-day training course organized by an advisory committee 
composed of representatives from the professions and industry and 
from the Iowa State University (ISU), and finally pass an all-day 
test which includes a partial energy audit with instrumentation. The 
training courses have been given seven times since late 1978, and 
additional courses are scheduled in the future. Nearly 200 Class A 
Energy Auditors have so far graduated. Special courses are also 
given on school and hospital energy auditing. The first part of this 
paper deals with the training aspects and requirements. The second 
part of the paper concentrates on results of these audits which are 
both quantitative and qualitative. Several hundred energy audits on 
government buildings, schools, and hospitals have taken place, 
partly financed by Federal programs. Information on Iowa build- 
ings is being computerized and analyzed. At a recent case study 
workshop, specific aspects were highlighted, including a number of 
building environmental topics, decision making criteria, computer 
applications, audit procedures, cost of audits and energy conserva- 
tion measures, and codes and standards. The impacts on finances, 
building energy consumption, personnel, and the profession are dis- 


ERA VOL. 7,NO.9/ 3072 


cussed. Means to improve results of future energy audits by sharing 
experiences was the main objective. 


for the use of solar energy in 
Colorado energy conservation standards for residential build. 
ings. oe S. (State Office of Energy Conservation, 
Denver, CO). May 1981. GPO, $6.00. Order Number 
DE82900147. 
From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 
The history of the residential energy conservation building 
standards in Colorado is reviewed. Attendant educational efforts 
are described. Results from performance testing of trainees are pre- 
sented. Numerous sources have requested simplified code compli- 
ance methodologies. Presented is a simplified strategy for solar are 
identified. The effects of the Building Energy Performance Stand- 
ards (BEPS) on solar use are briefly discussed. 


25135 pecial Pub—608, pp 139-157) Simplified 
procedure complying with 


(NBS-Special Pub—608, pp Pe fier Solar sys- 
tems facilitated by the proper application of existing building 
codes. Gaines, R.S. (California Energy Commission, Sacra- 
mento, CA); McLafferty, P.S. a 1981. GPO, $6.00. 
Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Development of a manual designed to assist local building 
Officials in identifying, understanding, and completing a code analy- 
sis of solar systems presented to building departments for permit ap- 
proval is discussed. The Solar Systems Code Review Manual pro- 
vides both building departments and builders a set of clear guide- 
lines to be followed by specifying the code sections which will be 
applied in the plan check and inspection processes. The manual is 
based on the rationale that the plumbing, structural, electrical, and 
mechanical components of both solar and conventional space condi- 
tioning and water heating systems are largely similar and can, 
therefore, be regulated by existing codes and standards. Several 
code items have been identified which, if rigidly enforced, could 
serve to inhibit the implementation of solar systems, and a process 
has been developed for resolving such problems without sacrificing 
important health and safety standards. 


25137 (NBS-Special Pub—608, pp 173-178) Method for 
retaining an tal attitude in solar codes. Williams, S. 
(Mendocino Solar Energy Association, Ukiah, CA). May 
1981. GPO, $6.00. Order Number DE82900147. 

From 5. annual NBS/NCSBCS joint conference on solar 
energy and energy conservation; Denver, CO, USA (6 Aug 1980). 

Proposed solar building codes are based on existing solar 
methodology, thereby leaving little room for a person wanting to 
experiment with a new idea on his/her own home. In order to 
solve the problem of the code becoming a barrier to further devel- 
opment of solar technology, it is proposed that a notation stating 
that the property has a building whose solar system is not accord- 
ing to code be recorded on the property deed. A 2-year field trial 
of the Recommended Requirements to Code Officials on Solar 
Heating, Cooling, and Hot Water Systems, developed by the Coun- 
cil of American Building Officials, is suggested to enable the public 
and building inspectors time to acquaint themselves with it and 
work out any bugs. 


25138 (PB—81-207888) yogis in electric cooling energy 
by the use of a whole-house fan. Tab: (NDS), Washington: 
Bean, J.W. (National Engineering Lab. (NB: ), Washington, 
DC (USA)). May 1981. 44p. S, PC SOF AOl. 

Hour-by-hour cooling performances of a typical ranch 
house, with and without the use of a whole-house fan, were com- 
pared for the climate conditions throughout the contiguous United 
States. The comparative analyses were made by the use of 
NBSWHF, a modified version of NBSLD, to simulate the complex 
thermal coupling of whole-house-fan ventilated attic space. The cal- 
culations were performed for two operational modes: a cyclic fan 
mode and a stepwise continuous mode. 
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25139 (PB—82-100454) Residential heating and energy 
cemreetee conte, Northport, New York. Phase I: Citizen's 
Report for 1 January-31 March 1978. Freeman, 
milion App — Technology Group, Wan- 
SA)). Mar 197 7B. 65p. NTIS, PC A04/MF AO1. 
“oP ene with LeCorbusier’s concept that the modern house 
is a machine to live in, subjects on home energy conservation are 
presented in nontechnical terms. Topics include the behavior of 
heat and heat exchangers; human comfort; home heating; develop- 
ment of a home heating and maintenance manual; infiltration of 
cold air; sources of combustion air; dangers of a house which is too 
airtight; operation of the home during the heating season; condensa- 
tion problems resulting from re-insulation; heating system mainte- 
nance; and possible improvements in hot air, hot water, and steam, 
gas-fired or oil-fired heating systems. Heat conservation through 
changing living patterns and rearranging furniture is also discussed. 
References are provided on the topics of energy conservation, 
home weatherizing, residential construction, heating systems, emer- 
gency situations, weather, and climate. Material is based on inter- 
views with 20 residents in their homes during an extremely cold 

winter. 


25140 (PB—82-100462) Residential heating and energy 
conservation study, Northport, New York. Phase II: Citizen'e 
eee grace coding Ar be Freeman, C.N. —; 
Island ropriate Technology Group, Wantagh, 
(USA)). 4 8. 68p. NTIS, PC A04/MF AOl1. 

Part I of the handbook is concerned with conserving energy 
on Long Island. Energy laws of New York State and the United 
States Government, energy audits in the home, and tax credits are 
discussed. A copy of the tax credit form attachment to the income 
tax return is included. Described are the behavior of heat and heat 
exchangers; energy conservation upgrading of the home; methods 
of taking advantage of heating effects of the sun; and improving air 
circulation. Part II of the handbook consists of supplementary 
energy conservation topics, including a discussion of gas savings re- 
sulting from lowering thermostats at night, and a description of an 
air deflector for baseboard heaters. Lists of references cover gener- 
al energy conservation, heat behavior and human comfort, home 
weatherization, residential construction, heating systems, emergen- 
cy home heating, and carbon monoxide poisoning from blocked 
furnace flues. References on climate and degree days are also listed. 
Contents are based on interviews of 40 residents in their homes. 


25141 (SERI/TR—00192-1) Creosote accumulation as a 
function of moisture content, wood species, and fire intensity 
in an airtight stove, and chimney fire experiments. Shelton, 
J.W. (Solar Energy Research Inst., Golden, CO (USA)). 
Nov 1981. Gussnamt AC02- 77CHO00178. 43p. NTIS, PC 
A03/MF A01. Order Number DE82006018. 

Two basic aspects of creosote investigated were: creosote 
accumulation as a function of moisture content, wood species, and 
stove power output; and creosote combustion - that is, chimney 
fires. For the creosote accumulation studies, six identical stove sys- 
tems were operated simultaneously for four months, during which 
power output, fuel species and fuel moisture content were system- 
atically varied. Chimneys were weighed before and after each test 
series to determine creosote accumulation. For the simulated fire- 
place series, where the stove doors were left wide open, the con- 
ventional wisdom holds true - creosote accumulation increased with 
increasing moisture content. For closed combustion systems (air- 
tight stoves), however, green wood produced less creosote than 
dry or medium wood under medium and high power conditions. 
Under low power conditions there was no significant effect of 
moisture content on creosote accumulation. How an appliance is 
operated can have a larger effect on creosote than either the fuel 
species or moisture content; up to 48 times more creosote was ob- 
served with a smoldering fire than a brightly burning fire. The 
chimney fires, induced in heavily creosoted chimneys in the labora- 
tory, resulted in a maximum flue gas temperature of 1125°C, as 
measured with unshielded thermocouples. The creosote fires typi- 
cally lasted 3 to 15 minutes. Noncreosote chimney fires were also 
observed. 
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25142 FO ange on ge pp V.1-V.19) Heat 


pumps 
ech., *lameth Polis) 24 nt Sep 1 mt 980. NTIS, Be A08/ A08/MF Gyr 


AO1. Order Number 
Secas Sannin EEatie tac tuit eniahi tithatiten 
heat pump applications, district heating; Yakima, WA, USA (24 


1980 
= A brief brief description of the types of heat pumps (air/air, 
Ri. and water/water) is given. Specifically, sizes and operat- 
ing temperatures, efficiency, and applications of heat 
pumps that receive heat from or reject heat to a water storage are 
discussed. (MCW) 


25143 (WAOENG—81-05, pp VI.1-VI.23) State policy 
issues concerning water source heat Fahys-Smith, V. 
— Conference of State Legislatures, Denver, CO). 
1980. NTIS, PC A08 A0Ol. Order Number 

DES 662. 
From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 


~~. 

result is presented of an ongoing project to assess the 
relevant issues and options facing states that wish to encourage the 
use of geothermal energy including water source heat pumps. Infor- 
mation was gathered through a general literature search and tele- 
phone interviews with more than 100 professionals involved in all 
aspects of water source heat pump technology. Five issues were 
identified that need to be addressed if a state wishes to encourage 
the development of these systems in a well-planned manner: finan- 
cial incentives, consumer information, water use, water quality and 
district heating. The sections on financial incentives and consumer 
information discuss methods to encourage the development of 
water source heat pumps. The sections on water use and water 
quality discuss regulatory options to protect the state’s groundwater 
against the environmental problems that may occur with the devel- 
opment of these systems. The section on district heating discusses 
legal and institutional problems germane to the development of 
these systems and presents legislative options that are open to the 
states. Potential environmental problems and relative advantages 
and disadvantages of water source heat pumps are summarized. 


25144 Heat mirror coatings for energy conserving win- 
dows. Lampert, C.M. (Lawrence Berkeley Lab., CA). Solar 
Energy Materials; 6: No. 1, 1-41(Nov 1981). Contract W- 
7405-ENG-48. 

Heat-mirror coatings are important as transparent insulation 
for a host of applications, including building window glazings. 
They reduce thermal emittance of glass and polymeric substrates, 
thereby decreasing the effective radiative loss of a glazing or 
window assembly. Properties of coatings and substrates, as well as 
various window designs, are detailed. Heat-mirror deposition tech- 
nology is reviewed including chemical vapor deposition using hy- 
drolysis and pyrolysis reactions, dc and rf sputtering using reactive, 
biased and nonreactive techniques, vapor deposition and ion plat- 
ing. The properties of single-layer films including coatings of 
IngO3:Sn, doped SnO2z, CdeSnQ,, noble and transition metal films 
are enumerated. Multilayer films described include dielectric over- 
coated metals such as ZnS/metal/ZnS, BisO;/Au/BizO; and TiO:/ 
Ag/TiO:. Electrical, solar and infrared radiative properties are tab- 
ulated. Much of the data presented is also useful for photovoltaic 
and collector applications. New and innovative materials systems 
are suggested. 179 references. 


25145 


(Lawrence Berkeley Lab., ). 
Maintenance; 80: No. 11, 55-58, 81(Nov 1981). 

The cost-effectiveness and operating efficiency are compared 
for four light bulb options: long-life incandescent lamps, the lower- 
than-rated voltage incandescent lamp, circular fluorescent lamps 
that fit in incandescent lamp sockets, and the life-extending energy 
button. Performance was determined in each case by measuring the 
input power supplied to the lamp and the total light flux radiated 
by the lamp. The figure used to describe performance is lumens of 
light flux per watt of input power. Socket temperatures and button 
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installation procedures are also checked for potential safety hazards. 
(DCK) 


25146 Studies in energy management: institutional. Hirst, 
E.; Stelson, J. (Oak Ridge Ridge Natl Lab, Tenn). Heating, Piping 
and Air Conditioning; 53: No. 9, 80-86(Sep 1981). 

This report discusses data collected from energy audits con- 
ducted at 48 hospitals in four states and indicates retrofit options 
and their cost effectiveness. 12 refs. 


25147 Use of a graphics to optimize building 
energy use in and programming. Busch, R.D.; 
Bickle, L.W. Bickle Group, Houston, TX). Proceedings 
the Annual Meeting - American Section of the International 
7 Energy Society; 4.1: 88-91(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The energy graphics method has been developed and refined 
over the past few years. This technique utilizes a series of plots to 
compare the external and internal effects on the overall energy use 
in a building. To enhance this technique, we have put it on the 
computer and included the effects of mass and deadband thermostat 
in the program. Utilizing the architectural program and client infor- 
mation, the designer has two possible techniques for reducing the 
energy consumption in the building: (1) reduce the auxiliary load 
required by minimizing the heat gain or heat loss that occurs at that 
particular point in time, or (2) shift the heat gain or heat loss out of 
the occupied time so that the comfort conditions in the building are 
less restrictive. Utilizing the visual graphics from the program, the 
designer can go through a systematic process in reducing and shift- 
ing the heat losses and heat gains so that the auxiliary load on the 
building is minimized. 


25148 SOLAR4: a conceptual computer aid in energy 
conserving design. Lakin, J.E. (Univ. of W. n, Seat- 
tle); Milne, M.M. Proceedings of the Annual Meeting - Ameri- 


can Section of the International Solar Energy Society; 4.1: 92- 
96(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, USA 
(26 May 1981). 


SOLARS is a generative, computer aid for energy conserv- 
ing architectural design. It was written so as to give architects an 
early estimate of the energy performance of their project at the 
schematic design stage. From the user’s answers to four questions, 
SOLAR4 will describe a prototypical building including building 
envelope and internal loads characteristics. It will calculate and dis- 
play an overview of the relative magnitude and distribution of 
building-skin-related heating and cooling loads. Finally SOLAR4 
will provide a comparison of the user's initial building to a compa- 
rable state of the art energy conserving building of the same type in 
a similar climate zone. After this final evaluation, the user is invited 
. to experiment with changing specific pieces of the prototype to test 
for changes in performance. 


25149 Energy building design. 
Chiang, R.N.S.; Chen L.S. “s. (Wirginia Pal Inst. and 
State Univ., Blacksbur, ings of the Annual Meeting 
- American Section of the International Solar Energy Society; 
4.1: 97-101(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, = (26 May 1981). 

The development, construction and utilization of a practical 
checklist for an energy impact analysis during building design are 
explored. The designer is induced to identify relevant analysis 
items, criteria selection and outcome evaluation of his design during 
the schematic development continuing through the preliminary 
design. He is responsible to fulfill his design demands based on the 
current design criteria and is asked to justify his action for any 
design items that do not meet the criteria. The energy impact state- 
ment is the result of such analysis. The problem, solution, process 
and partial example describing the method of an energy impact 


ughes, J. R iPass Solar Ad 
ive 
Ltd., —— Alberta). Proceedings of the Annual Meeting 
ate 107 111(1981). {CONT -810505 (al) ev idledelohie 
. ol.1) hia, 
PA, USA (26 May 1981). . . 
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The recent upswing in the popularity of super insulated 
houses is paralleled by a need for detailed information on how to 
make such a house air-tight. Usually the vapor barrier (VB) is 
noted as being continuous, but exact details are often lacking. It is 
acknowledged that, due to regional variations in materials and tech- 
niques used (or available) in the construction of houses, some spe- 
cific details may be rendered invalid, but most can be modified to 
quite an extent without appreciably changing the end result - an air- 
tight house. 


25151 Preliminary results of the modular retrofit experi- 
ment: tests of the house doctor concept by New Jersey's gas 
utilities. Socolow, R.H.; Dutt, G.S.; Lavine, M.L. (Prince- 
ton Univ, NJ). International Journal ‘for Housing Science and 
Its Applications; §: No. 2, 121-129(1981). 

Researchers at Princeton University have developed a pro- 
cedure for finding and blocking obscure but important channels of 
leakage in houses using certain diagnostic equipment. This proce- 
dure, called the “house doctor” approach, has been field tested in a 
collaborative experiment involving 70 gas-heated homes and New 
Jersey's four gas utilities. Preliminary results indicate a 10% savings 
in the gas use following the house doctor visit. 


25152 New energy from old buildings. Maddex, D. (ed.). 
Washington, DC; National Trust for Historic Preservation 
(1981). 207p. (DOE/CS/ 10099—T1). National Trust for 
Historic Preservation, 1785 Massachusetts Ave., NW, Wash- 
ington, DC 20036. 

Studies have been made to verify that replacement of old 
buildings is energy wasteful. This book, which is based on a nation- 
al symposium on energy conservation and its relationship to preser- 
vation, summarizes and explains aspects of those studies. It suggests 
new directions that the nation can take both to cut energy con- 
sumption and retain tangible elements and preserve its heritage. 
The book explains the special factors that should be kept in mind to 
avoid damaging the character of old and historic buildings during 
conservation efforts. Sixteen papers are presented in three main sec- 
tions: saving energy in old buildings; old buildings as energy invest- 
ment; and alternative energy sources for old buildings. (MCW) 


25153 Infrared ae om and how we use it. 
Kaplan, H. (Barnes Co., Stamford, CT). Pro- 
ceedings of the Society of Photo- Plow tical Instrumentation Engi- 
neers; 954: 2-8(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
— MN, USA (2 Sep 1980). 

When the inside and outside of a structure are at different 
temperatures thermal energy flows through the walls and ceilings. 
The better the insulation, the less energy flows and more is con- 
served. Changes in wall and ceiling surface temperatures are an in- 
dication of the thermal energy loss. This paper introduces the basic 
physical laws that make infrared thermal sensing instruments work, 
and explains how they are used to detect and measure heat loss in 
structures. 


25154 Heat flow in structures. Burrer, G.J. (Inframe- 
trics, Inc., Bedford, MA). Proceedings of the Society of Photo- 
o< Instrumentation Engineers; 254: 9-20(1980). (CONF- 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE II); 
Minneapolis, MN, USA (2 Sep 1980). 

Heat is transferred through a wall structure by the mecha- 
nisms of conduction, convection, and radiation. These mechanisms 
are introduced and developed in terms of their thermal resistances. 
Temperature difference is identified as the cause of heat flow 
through the structure which is impeded by the thermal resistances 
of the structures. Calculations are made of the thermal resistances 
at several points in a specific test wall section. The performance 
predicted from these calculations is compared to thermographic 
measurements made on the wall under laboratory controlled condi- 
tions. These comparisons are used to draw conclusions as to the 
usefulness and limitations of thermographic practices. 
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Meteorology and infrared measurements. Evans, 

J.B. rok Instruments Inc., Dallas). Proceedings of the Soct. 
Suse tical Instrumentation Engineers; 254: 21- 
23(1980). (CONF-800958—). 
From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes Croce In); 
lis, MN, USA (2 1980). 

meteorological effects of the real life world as these ef- 
fects apply to the use of infrared to find heat loss or heat gain of 
buildings are investigated. 


25156 In data for the identi- 


terpretation of thermographic 
fication of building heat loss. Grot, R.A. (National Bureau of 
Washington, DC). Proceedings 9, ag m0 1380), 


tical Instrumentation Engineers; 
(CONF-800958—). 
From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
i lis, MN, USA (2 Sep 1980). 
is paper presents a tutorial introduction to the methods 
used in acquiring and interpreting ground-based thermographic 
data. It summarizes basic principles used in the analysis of ground- 
based thermographic data for the detection of building heat losses. 
The major heat loss mechanisms in buildings which produce the 
thermal anomalies detectable by infrared scanning systems are de- 
scribed. The paper emphasizes that the analysis of thermographic 
data is an exercise in pattern recognition and, as such, gives results 
of a qualitative nature. The thermal patterns of several classes of 
building defects are presented. Methods for determining from ther- 
mographic inspection voids in insulated walls, areas with partial in- 
sulation, defective ceiling insulation, fissures and shrinkage in insu- 
lation, heat loss around doors and windows, air leakage at wall and 
floor joints, attic bypasses and thermal bridges, air penetration into 
interior cavities, and moisture damaged insulation are illustrated by 
examples of thermograms showing each class of defect. The diffi- 
culty of performing thermographic inspection under nonstandard 
conditions when the building is subjected to a small temperature 
difference across the building envelope, solar loading on the in- 
spected surface, or transient environmental conditions is discussed. 
The relative merit of interior and exterior surveys and the effect of 
environmental conditions, thermal reflections, and variation in the 
surface properties on the interpretation of thermograms are ana- 
lyzed. 


25157 Interpretation of aerial thermograms. Evans, J.B. 
(Texas Instruments Inc., Dallas). Proceedings of the Soci f 
Photo-Optical Instrumentation Engineers; 254: 30-34(19 
(CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 

lis, MN, USA (2 1980). 
erial thermograms of houses, buildings, and steam tunnels 

are discussed to show typical interpretation. 


25158 Roles for thermography in utility company residen- 
po energy audits. Schott, W.A. (Basin Electric Power Co- 

tive, Bismarck, ND). Proceedings of the Society o, 

to-Optical Instrumentation Engineers; 254: 36-37(1980). 
(CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE II; 
a. MN, USA (2 rhe 

Electric Power ive, Bismarck, North Dakota, 
provides wholesale electricity to more than 100 rural electric coop- 
eratives of the Missouri Basin . The Cooperative has devel- 
oped a three-fold program which involves the analytical approach, 
the instructional approach, and the motivational approach to an 
energy audit. This three-fold program utilizes infrared thermo- 
graphy to pinpoint where heat loss is occurring in the home. The 
auditor can motivate the homeowner to initiate energy conserving 
improvements and practices by showing where money can be 
saved. Infrared thermography is a most valuable tool in helping the 
rural electrics conserve energy and the nation’s natural resources. 
Over 180 energy auditors have been trained through this program 
in this area and 5000 trained in the nation. 
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ae 


Encrgy, Pro ene 1 pe iy. of the Society slety of F 
Instrumentation Engineers? 284. 38-40(1980). (CO 


$0095 
From Conference of thermal infrared sensing applied to 

energy conservation in building envelopes (THERMOSENSE III); 

lis, MN, USA (2 Sep 1980). 

plementing a inspection service in a resi- 
dential energy conservation program offers numerous benefits to 
consumers, the conservation program, and the provider of this serv- 
ice. A description of the need for thermographic inspections, the 
problems encountered in setting up this service, the interface of the 
technical and non-technical sectors will be discussed in addition to 
the benefits to be gained through thermographic inspections. The 
credibility of a residential energy conservation service can be en- 
hanced tremendously through the implementation of a thermogra- 
phic inspection service. The need for thermography and its resul- 
tant benefits can provide a barometer for the future implementation 
of thermography within residential conservation programs. 


for 


Hazard, (Energy 
Corp., Austin, TX). Proceedings of the Society of Pho -4 
o Jnatramentation Engineers; 254: 41-49(1980). (CO 
From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE Itt); 


meee MN, USA (2 Sep 1980). 
32 kilobyte microcomputer is used for merging radiant 


(IR) temperatures of roof sections and building enclosures with me- 
teorological data to produce per unit Energy Intensity Factors 
(EIFs) that are required for Comprehensive Energy planning. The 
EIFs can also be used as building blocks for a low cost RCS-type 
energy audit that has been shown to approximate the DOE model 
audit in terms of accuracy and completeness. The Type I or Inter- 
active Energy Audit utilizes EIFs that are calculated from diffuse 
density levels of aerial IR recordings, supplemented by resident- 
supplied information concerning structural characteristics of a 
house and energy life-style of its occupants. Results of a statistical 
comparison between ASHRAE-based and IR audits of 175 single 
family homes in Garland, Texas, show that, on the average, the 
aerial-based heat loss estimates fall within a 10% error envelope 
around the true BTUH losses 90% of the time. The combination of 
an aerial infrared picture and an Interactive Energy Audit print-out 
have proven effective in (a) providing homeowners with the infor- 
mation they want from an energy audit; (b) persuading them to 
take appropriate remedial weatherization actions; and (c) screening 
out the homes that do not need a Class A audit, thereby eliminating 
the cost and bother of an on-site inspection. 


25161 Isolating the building thermal envelope. Harrie, 
D.T.; Dutt, G.S.; Gadsby, K.J. (Princeton Univ., NJ). Pro- 
ceedings of the Society of Photo-Optical Instrumentation Engi- 
neers; 254: 50-56(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID); 
ae MN, USA (2 Sep 1980). 

evaluation of the thermal integrity of building envelopes 

by infrared scanning techniques is often hampered in mild weather 
because temperature differentials across the envelope are small. 
Combining the infrared scanning with positive or negative building 
pressures, induced by a blower door or the building ventilation 
system, considerably extends the periods during which meaningful 
can be conducted. Although missing or poorly installed 

insulation may lead to a substantial energy penalty, it is the search 
for air leakage sites that often has the largest potential for energy 
savings. Infrared inspection of the attic floor with air forced from 
the occupied space through ceiling by-passes, and inspecting the in- 
terior of the building when outside air is being sucked through the 
envelope reveals unexpected leakage sites. Portability of the diag- 
nostic equipment is essential in these surveys which may include 
access into some tight spaces. A catalog of bypass heat losses that 
have been detected in residential housing using the combined in- 
frared pressure differential technique is included to point out the 
wide variety of leakage sites which may compromise the benefits of 
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thermal insulation and allow excessive air infiltration. Detection 
and suppression of such leaks should be key items in any building 
energy audit program. Where a calibrated blower door is used to 
pressurize or evacuate the house, the leakage rate can be quantified 
and an excessively tight house recognized. Houses that are too tight 
may be improved with a minimal energy penalty by forced ventila- 
tion, preferably with a heat recuperator and/or by providing com- 
bustion air directly to the furnace. 


25162 
frared imaging system. 
Brookfield, WI). Proceedings of 
Instrumentation Engineers; 254: 
800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 


lis, MN, USA (2 1980 
meee =~ 4 ee ila ie ae tal 


categories, low pm = age medium resolution and high resolution. 
It is the purpose of this paper to highlight specific applications best 
suited to high resolution, television capatable, infrared data acquisi- 
tion techniques. The data were collected from both ground-based 
and aerial-based mobile positrons where the temperature differen- 
tials varied from 15 to 25°C. Specific applications include scanning 
building complexes from the exterior using a ground-based moving 
vehicle, scanning buildings, concrete bridge decks and terrain from 
the air using a helicopter and scanning building interiors using a 
mobile hand truck. 


25163 Thermographic study of transient heat-flow in resi- 
dential dwellings. Holmsten, D. (AGA Corp., Pine Brook, 
NJ). Proceedings of the Society of Photo-Optical Instrumenta- 
tion Engineers; 254: age yp (CONF- 800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE Ill); 


—— MN, USA (2 Sep 1980). 
-flow meters and infrared scanners both have many uses 


in the area of qualitative and quantitative analysis of thermal per- 
formance of buildings when steady-state thermal conditions can be 
assumed, but much is still unknown about them to correctly predict 
when reliable data can be collected to make a valid quantitative 
analysis that can be used, e.g., for accurate in-situ R-value calcula- 
tions. Combining heat-flow meters and infrared scanners may avoid 
some of the complexities of a quantitative analysis. However, fur- 
ther studies are needed to improve the accuracy of such meas- 
urements. A continuous 24-hour infrared scan of a residential dwell- 
ing showed, however, that a qualitative analysis may be possible to 
a certain extent, even during expressively transient conditions. It is 
recommended that further in-situ studies be made in various con- 
structions during extended periods to gain more knowledge in this 
very exciting subject. 


25164 Swedish experiences in the application of thermo- 
graphy for establishing priorities and quality control in resi- 
dential retrofits. Axen, B. (Swedish Trade ao 
Riksby; ); Holmsten, D. Proceedings A the re A 
Phoo-Opric tical Instrumentation Engineers; 254: 77-90(1980). 
(CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 


meme mh he ~ bys 
Sweden on inspection techniques and infrared 


technology for conducting energy audits on existing buildings as 
well as to control the workmanship in retrofits are related. Specifi- 
cally, development of the new and practical approach to energy au- 
diting using the Sundsvall model is described. (MCW) 


57-62(1980). (CONF- 


25165 Quantifying heat losses using aerial thermography. 
Haigh, G.A.; Pritchard, S.E. (Atomic Energy Reseach Es- 


tablishment, Harwell, England 
Photo-Optical Instrumentation Engineers; 254: 91-101(1980). 
(CONF-800958—). 

ee... — oe of wading nea infrared sensing applied to 


envelopes (THERMOSENSE IID; 

Minneapolis, MN, U USA (2 Sep 1980) 
is described for calculating flat roof 
total heat losses pg oa + vee conductances from aerial infrared 


). Proceedings of the Society of 
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data. Three empirical methods for estimating convective losses are 
described. The disagreement between the methods shows that they 
are prone to large (20%) errors, and that the survey should be car- 
ried out in low wind speeds, in order to minimize the effect of 
these errors on the calculation of total heat loss. The errors associ- 
ated with knowledge of ground truth data are discussed for a high 
emissivity roof and three sets of environmental conditions. It is 
shown that the error in the net radiative loss is strongly dependent 
on the error in measuring the broad-band radiation incident on the 
roof. This is minimized for clear skies, but should be measured. Ac- 
curate knowledge of roof emissivity and the radiation reflected 
from the roof is shown to be less important. Simple techniques are 
described for measuring all three factors. Using these techniques in 
good conditions it should be possible to measure total heat losses to 
within 15%. 


25166 Commercial/industrial heat loss. Rau; 
(Ener Conservation Consultants, Inc., Bloo 
MN). ings of the Society o, Photo-Optical Instrumenta- 
tion Engineers; 254: 104-105(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID); 
Minneapolis, MN, USA (2 Sep 1980). 

Infrared thermography has advanced to the stage where it is 
feasible for the owners of commercial and industrial buildings to 
secure an infrared survey to detect and priortize definitive areas of 
heat loss. The nature of the information required determines the 
type of infrared equipment to be used. The information obtained 
from the survey can be recorded on video tape with an audio over- 
lay which is quite definitive and permits easy review by the client. 
Another area of heat loss is moisture-laden roof insulation. An in- 
frared survey can detect with startling accuracy areas of wet insula- 
tion. Both of these types of surveys are very compatible with either 
the mini or maxi audits and are conspicuously useful at the retrofit 


stages. 


d, R.C. 
oomington, 


25167 Infrared technology and public schools: applica- 
tions in Berlin, New Hampshire. Perrin, A.F. (Berlin Public 
Schools, NH). Proceedings of the Society of Photo-Optical In- 
se Engineers; 254: 106-110(1980). (CONF- 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
Minneapolis, MN, USA (2 Sep 1980). 

Infrared technology played an important part in dealing with 
school energy problems in Berlin, New Hampshire. It provided the 
school board and administration with information and data which 
proved useful in prioritizing the expenditures of limited capital im- 
provement funds. It enabled the board and administration to diag- 
nose the extent of building heat loss problems and compare the 
heating oil component of our energy problems with independently 
diagnosed electricity and gasoline components. Since 70% of 
school energy expenditures are on heating oil, infrared assumed the 
role of a very important diagnostic tool. The Berlin (NH) Public 
Schools manifest problems faced by public schools in many areas of 
the country; declining enrollments, inflation, and taxpayer resist- 
ance to increasing public expenditures. With eight buildings to heat 
and light (six schools, a bus garage, and a vocational forestry build- 
ing), rapidly escalating energy prices threatened to raise total 
school energy costs as a percentage of total budget from less than 
seven percent to almost 20%, unless consumption reductions were 
effected. There were minimal obstacles to infrared implementation 
in Berlin, for a number of reasons. First, the cost was not prohibi- 
tive. Second, there was little community understanding of the tech- 
nology along with an historic separation of specific, relatively low 
cost school expenditures from close public scrutiny. Finally, the 
school board and administration realized that, if the energy problem 
was to be adequately dealt with, a clear understanding of the prob- 
lem was necessary. The best way for that understanding to be de- 
veloped was through professional examination of our buildings 
using the most modern techniques. At this juncture, after only one 
winter, it is clear that the payback period for Berlin's investment in 
infrared technology has been surpassed. 
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Detecting moisture in buildings using infrared ther- 

. Marshall, S.J. (Army Cold Regions Research and 

Lab., Hanover, NH). Proceedings of the Society 

poy hwy Instrumentation Engineers; 254: 111- 
117(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
Minneapolis, MN, USA (2 Sep 1980). 

Visual examination is a reliable means of moisture detection 
in building walls after serious damage has been done. Traditional 
spot measurement instruments are inexpedient devices for elusive 
moisture detection in heterogeneous materials. The infrared thermal 
imaging system was found to be a more versatile tool for in-situ 
moisture detection because of its unique characteristics. Several 
thermographic examples of moisture detection in building walls are 
presented, which will aid the reader in the qualitative interpretation 
of thermograms for moisture problems. 


Infrared thermography assists in identifying heat 

Zannini, F. (Warwick School 

Dept., RI). Proceedings of the Society of Photo-Optical Instru- 
mentation Engineers; 254: 118-120(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
Minneapolis, MN, USA (2 Sep 1980). 

Infrared thermography, a quick, positive and economical 
method of identifying infiltration and exfiltration of air around win- 
dows, construction joints, and foundations of school buildings, is 
discussed. The method can be successfully utilized to detect prob- 
lems with the heating and ventilating systems and to detect mois- 
ture beneath the roofing membranes which lowers the R factor of 
the insulation. The cost to complete and document an infrared ther- 
mographic survey of an elementary school building varies between 
2 cents and 5 cents per square foot. Infrared thermography also has 
the capability to detect heat losses in many areas which normally 
appear to be efficient in retaining heat within the building. 


25170 Thermographic interpretation of building enclosure 
deficiencies in Canadian public buildings. Mill, P.A.D. 
(Public Works of Canada, Ottawa, Ontario). Proceedings of 
the Society of Photo-Optical Instrumentation Engineers; 254: 
121- 136(1980). (CONF-800958— 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 
Minneapolis, MN, USA (2 Sep 1980). 

The potential for building thermography within Public 
Works Canada has been established. Thermography is a building 
science tool that identifies problems at the design or construction 
stage before the structure deteriorates and maintenance costs esca- 
late. In addition, this technology is a valuable tool for teaching 
quality assurance of construction and preventive maintenance. 
Thermography can be used to teach thermal principles of building 
and enclosure performance which previously required advanced 
knowledge of physics and chemistry. Thermography can help pro- 
vide insight into problems involving building science expertise as 
required by the building industries, building design, and mainte- 
nance operations. 


25171 Measuring building R-values for large areas. Flan- 
ders, S.N.; Marshall, S.J. (Army Cold Regions Research 
and Engineerin Lab., Hanover, NH). Proceedings of the So- 
ciety of Phot tical Instrumentation Engineers; 254: 137- 
138(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
Minneapolis, MN, USA (2 Sep 1980). 

Development of a method for measuring the R-values of 
large areas of building envelopes is described. The method involves 
locating temperature extremes on the building surface with an in- 
frared videocamera, determining the R values at those locations 
with contact thermal sensors, and interpolating R-values for all 
other locations from the thermograms. 
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25172 Application of infrared in the energy 
——— of Woodstock Union High in Woodstock, 
ermont. Goodrow, H.R. (Windsor Central S 

Union, — water, VT). Proceedings of the 
tical Instrumentation Engineers; ac1esciseoh, 
(00 -800958—). 

From Sl of thermal infrared sensing applied to 
energy conservation in building envelopes CTHERMOSERGE Ill); 
——_ MN, USA (2 Sep 1980). 

results of using infrared thermographic pictures of the 
windows in a specific section of a Woodstock, Vermont school 
building to set in motion activity to weatherize the building are dis- 
cussed. As a result, 50% of the windows were replaced with insu- 
lated walls and single-pane windows were replaced with triple- 
glaze windows. (MCW) 


25173 yy~ on proposed ASHRAE standard on re- 
quirements for infrared Burrer, G.J. (Inframetrics, 
Inc., Bedford, MA). Proceedings 


of the Socie of Phe Op 
ca! instramentation bohene 3 254: 148-153(1980). (CO 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes CTHERMOSENGE Ill); 


Manaege. MN, USA (2 1980). 
the summer of 1977 AS Standard Committee 101P 


was authorized to prepared standards and requirements to assist in- 
dustry and the general public in the applied use of infrared radi- 
ation sensing devices for assessment of building heat loss character- 
istics. In the spring of 1980 the draft of the proposed Standard was 
opened for public review. The public review period closed June 30, 
1980, and the Project Committee is now attempting to reach con- 
sensus with the commentors. If consensus is reached in the fall of 
1980 the Standard is expected to be approved for publication as an 
ASHRAE Standard in early 1981. Recognizing that official re- 
sponses to the formal comments are still in preparation this paper, 
as an interim step, broadly the comments received into 
four areas: (1) Editorial, (2) Technical Content, (3) Procedural Re- 
quirements, and (4) Methods for Usage of the Standard. Some gen- 
eralized unofficial remarks are outlined as a preliminary response to 
the comments. 


25174 Evolving American Society for Testing and Mate- 
infrared 


rials (ASTM) (IR) imaging de- 

vices for building diagnostics. . (DCS Corp., Ar- 

lington, VA). Proceedings of the Society of Photo-Optical In- 

se Engineers; 254: 154-158(1980). (CONF- 
58—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
Minneapolis, MN, USA (2 Sep 1980). 

velopment of standard practices for the utilization of in- 
frared (IR) i imaging devices for the in-situ evaluation of building in- 
sulation systems is discussed. The work to date has concentrated on 
bounding the problem and prioritizing the needs for standard pro- 
cedures and has concentrated on a very specific utilization of in- 
frared (IR) imaging as a qualitative instrument for building retrofit 
insulation inspections. White papers on equipment specifications 
and interpretation of imagery were generated as guides to writing 
the first draft of a standard practice document on this insulation ret- 
rofit inspection problem. The first draft describes the knowledge 
level of the inspector, the procedures for the inspection, and the in- 
strumentation required for various levels of diagnostics. Care has 
been taken to insure compatibility with ASHRAE Draft Standard 
101P and to insure that the document will serve the user communi- 
ty as a guide to proper application of infrared in this infrared (IR) 
applications area. 


25175 Airborne data acquisition techniques. Arro, A.A. 
(Daedalus Enterprises, Inc., Ann Arbor, MI). Proceedings of 
the Society of Photo-Optical Instrumentation Engineers; 254: 
161-166(1980). (CONF-800958—). 
From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 
lis, MN, USA (2 Aw 1980). 
introduction of standards on acceptable procedures for 
assessing building heat loss has created a dilemma for the contrac- 
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tor performing airborne thermographic surveys. These standards 
impose on instrumentation, data acquisition, record- 
ing, interpretation, and presentation. Under the standard, the con- 
tractor has both the obligation of compliance and the requirement 
of offering his services at a reasonable price. This paper discusses 
the various aspects of data acquisition for airborne thermographic 
surveys and various techniques to reduce the costs of this oper- 
ation. These techniques include the calculation of flight parameters 
for economical data acquisition, the selection and use of maps for 
mission planning, and the use of meteorological forecasts for flight 
scheduling and the actual execution of the mission. The proper con- 
sideration of these factors will result in a cost effective data acquisi- 
tion and will place the contractor in a very competitive position in 
offering airborne thermographic survey services. 


25176 Implementation of standards. Pates, D. (State of 
Minnesota, St. Paul). Proceedings of the Society gn 4 
cal ates: Engineers; 254: 167-168(1980). (CO: 
800958— 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
——— MN, USA e boy 1980). 

The application of the proposed ASHRAE Standard Appli- 
cation of Infrared Sensing Devices to the Assessment of Building 
Heat Loss Characteristics afford the design professional and the 
construction industry with a standard of performance and a test of 
the quality of the building envelope. An established standard is re- 
quired to communicate a uniform performance test that can be in- 
cluded in Section 00200 supplementary conditions of a new project 
specifications or contracted for as a special test before commencing 
a remodeling - retrofit project. Thermograms provided to the 
design professionals will assist in more thermally effective future 
designs. 


25177 Canadian in certification and 
of thermography personnel. Mill, P.A.D. (Public Works 
Canada, Ottawa, Ontario). Proceedings of the Society 


of 

Photo-Optical Instrumentation Engineers; 254: 169-184(1980). 
(CONF-800958—). 

From Conference of thermal infrared sensing applied to 


energy conservation in envelopes (THERMOSENSE IID); 
ay < ~ MN, USA (2 Sep 1980). 

Owing to the relative newness of building thermography, 
Public Works Canada (PWC) developed a generic methodology for 
infrared diagnosis of building construction. PWC has offered ther- 
mographic training courses. Canadian Infrared Thermographic As- 
sociation (CIRTA) will be offering thermographic training and will 
use the PWC training program which assists in guaranteeing the 
quality of national thermographic practices and ensures that the 
technology of thermography is transferred to the private sector at 
an acceptable level of competence. 


25178 Buying thermography. Madding, R.P. (Univ. of 
Wisconsin, Madison). Proceedings of the Society of Pho 
reed a Engineers; 254: 186-196(1980). (CO 
From Conference of thermal infrared sensing applied to 
energy conservation in envelopes CTHERDecunien Ill); 
Minneapolis, MN, USA (2 Sep 1980). 
The cost of information obtained by contract- 
ing for a service is compared to that of buying equipment and 
doing the work in-house. A breakeven analysis method is used to 
find the number of days per year an instrument must be used to jus- 
tify buying it. Life-cycle costing techniques are used to find the 
equivalent annual cost of various classes of thermographic instru- 
ments. Results indicate that a full-time person earning $20,000 annvu- 
ally must use a $30,000 instrument at least 73 days per year if ther- 
mography can otherwise be contracted for $675 per day. By devot- 
ing a person to thermography part-time, the number of inspection 
days for this case can be reduced to about 28. Further in-house ad- 
vantage can be gained by considering investment tax credits, sal- 
vage value and, to some extent, accelerated depreciation. Tech- 
niques for finding the breakeven number of inspection days for 
other costs are developed. A nomogram is included for rapid com- 
parisons. 
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25179 Evolution of infrared instrumentation. Sears, R.W. 
7 Inc., Lake Oswego, OR). Proceedings of the 


8) (CONS 8005 a Engineers; 254: 197- 
202(1980). (CONF-800958— 


From Conference poe infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE III); 
ee <r USA (2 Sep 1980). 

of consumer-oriented infrared (IR) imaging 
mena The discussion shows that the industry is pres- 
ently dwindling because it does not fulfill expanding consumer 
needs. The features of future imaging devices are pointed out - 
smaller, easier to use, and easier to maintain. The challenge in the 
1980s for the infrared manufacturing industry is to develop new 
technical innovations, smart IR imagining sensors, and consumer- 
oriented marketing, and produce a business/competitive industry. 
(MCW) 


25180 Overview of federal and state programs. Snow, 
F.J. Corp., Arlington, VA). Proceedings of the Society 
of 1 Instrumentation Engineers; 254: 203- 
207(1980). (CONF-800958—). 

From Conference of thermal infrared sensing applied to 
energy conservation in building envelopes (THERMOSENSE IID; 
Minneapolis, MN, USA (2 Sep 1980). 

Energy audits are a major component of a number of federal 
and state energy conservation programs. To various degrees, these 
programs provide an opportunity for the application of infrared 
remote sensing (thermography) to the conduct of these audits. The 


‘following programs are reviewed and an indication given of how 


each might make use of infrared as an audit tool: Residential Con- 
servation Service Program; Schools and Hospitals Program; Feder- 
al Energy Management Program; State Energy Grants Program; 
Weatherization Assistance Program; Energy Extension Service Pro- 
gram; and Industrial Energy Conservation Program. 


25181 Underground construction. Green, B.H. Alternative 
Sources of Energy; 13-15(Sep 1979). 

New materials or new approaches to help solve problems in 
planning, design, and construction of underground housing falls 
into 6 mzin headings, thermal mass, external insulation, earth cover, 
energy storage, earth conditioned (tempered) air, and waterproof- 
ing. Discussions on thermal mass, external insulation, and earth 
cover are presented. (MCW) 


25182 Collogium on manufacturing plants. Layout, proc- 

ess control, handling of work pieces. Bley, H.; Meyer, D.; 
Noe, E.L. Hannover, Hannover University 
(1979). 320p. (CONF.7903160—)- Hannover University, 
Germany. 


From Colloquium on manufacturing plants; Hannover, F.R. 
Germany (Mar 1979). 

The Colloquium on Manufacturing Plants 1979 was held at 
Hannover, F.R.G. in March 1979. Selected papers have been en- 
tered individually into EDB and ERA. (LTN) 


25183 (NP—2902324) Energy management for human 
service agencies. Second edition. ucational Facilities 
Labs., Inc., New York (USA)). [nd]. 31lp. The National 
Assembly, 291 Broadway, New York, 10007. Order 
Number DE82902324. 

This manual presents information to properly administer an 
energy management system for human services agencies. It is a 
three-part educational and planning tool to teach about energy 
management in buildings. Establishing an energy management pro- 
gram is described. Concerns about the rising costs of energy are ad- 
dressed and a nine-step program to minimize these costs is outlined. 
The resource section contains a glossary, a compendium of articles 
and exercises relating to heating, cooling, and other building sys- 
tems, and a detailed bibliography of other energy reference works. 
A workbook consists of a step-by-step energy conservation plan. 
(MCW) 
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25184 (CONF-8011131—, or Ee cea 81-101) Transportation 
energy: a survival kit for ties. Whitford, RE K. 
(Purdue Univ., Lafayette, IN). 1980. ‘NTIS, PC A12/MF 
A0l. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Some possibilities that constitute a survival kit for the 1980s 
include: a bridge to span the supply/demand gap; a changing of the 
automobile fleet; the refueling and replacing of our transportatin; a 
plan for contingency; and a goal for the future. These possibilities 
are discussed in detail. (MCW) 


25185 (CONF-8011131—, pp 102-108) Energy conserva- 
tion initiatives. Wright, J.L. 1980. NTIS, PC Al2/MF AOl. 
Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The Minnesota Department of Transportation conservation 
initiatives were motivated by an energy task force. The recommen- 
dations of that task force are discussed and specific details on some 
conservative initiatives resulting from these recommendations are 
given. Minnesota's performance in transportation energy conserva- 
tion and associated changes in mobility are discussed. A brief sum- 
mary of conservation statistics is included. (MCW) 


(CONF-8011131—, pp 109-113) Public transporta- 

tion: implications for an energy-efficient lifestyle. Hill, L.W. 

(Regional Transportation Authority, Chicago, IL). 1980. 
S, PC Ai2/MF A0O1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

Concerns of the Regional Transportation Authority (in 
northeastern Illinois) with the role public transportation can play in 
the conservation of diminishing energy resources are described. 
The RTA has initiated energy planning aimed at lessoning the 
impact of the energy shortage. The plan is outlined. The need of 
mass transit for an energy-efficient life style is discussed. (MCW) 


25187 (CONF-8011131—, pp 114-122) Corporate fleets 
and conservation. Berke, R. (National Assoc. of Fleet Ad- 
ministrators, Inc., New York, NY). 1980. NTIS, PC A12/ 
MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

An overview of the business car fleet is presented and its op- 
eration is discussed. Three basic aspects of the fleet manager's re- 
sponsibilities are: vehicle acquisition, operation, and disposal. These 
responsibilities are described and how each relates to conservation 
is considered. Data are included on fleet car operating costs and the 
fleet registration census, 1970 to 1979. (MCW) 


25188 (NASA-Facts—96/9-80) Aircraft energy efficiency. 
Overview. (National Aeronautics and see Administration, 
— ington, DC (USA)). 1981. 7p. S PC A02/MF 


Six advanced technology development projects that could 
cut fuel consumption of future civil air transports by as much as 50 
percent are highlighted. These include improved engine compo- 
nents, better engine design, thin short blades for turboprop aircaft 
using composite primary structures for weight reduction, the use of 
supercritical wings, higher aspect ratio, and winglets for improved 
aerodynamics active controls and laminar flow control. The time 
span of each of the six efforts and NASA's expected expenditures 
are also discussed. 


25189 (PB—82-101163) og appre len —y develop- 
ment for energy storage devices in rapid transit systems. 
Final report, March-September 1980, Sunstein, D.I.L.; Uher, 
R.A. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Rail 
Systems Center). Sep 1980. 99p. NTIS, PC AO5/MF AO1. 
The purpose of this study was to develop a cost-effective- 
ness model which could assess the return on investment (ROI) ob- 
tained when energy storage devices or regenerative substations are 
applied to real transit properties with regenerating trains. The stor- 
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age devices can either be flywheels or batteries and can be placed 
off-board or on-board. To complete development of this model, an 
analysis of the range of capital and operating costs for various 
energy storage systems was conducted. The model takes into ac- 
count the initial cost of the system, savings per year, costs incurred, 
energy and inflation escalators, and the life of the asset. This report 
provides user and programmer instructions, including input data 
formats, program computation i 


employed. The conclusions reached as a result of this study are 
that: (1) of the five energy storage systems studied, all are techno- 
logically feasible and the technology exists today to implement any 
of these systems immediately and (2) with advances in technology, 
new energy storage systems may be developed and they should be 
analyzed in the same manner as these systems were, including an 
ROI analysis using the computer model developed in this study. 


25190 (PB—82-102468) An energy demand model for 
light-duty vehicles, with concepts for estimating fuel consump- 
tion. Technical report. Newell, T. (Environmental Protec- 
tion Agency, Ann Arbor, MI (USA)). Apr 1981. 34p. 
NTIS, A03/MF A0O1. 

This report describes the development of the energy demand 
modeling program, the use of the program, and the verification of 
using the energy demand concept to estimate vehicle fuel consump- 
tion. In addition, several applications of the model are presented 
and other potential applications are discussed. 


25191 (PB—82-103300) Consumer behavior towards fuel 
efficient vehicles. Volume I: Executive summary. Final ary 
October 1977-March 1981. Heisler, J.T.; Groeneman, S 
(Market Facts, Inc., Arli VA (USA). Public Sector 
Research Group). Mar 1981. 22p. NTIS, PC A02/MF AOl1. 
The Energy Policy and Conservation Act of 1975 requires 
fuel efficiency standards through Model Year 1985 and requires 
that economic practicability (e.g., marketability, consumer impact) 
be considered in miles per gallon formulations. The purpose of this 
research is to develop information on likely market response to var- 
ious vehicle design and performance changes to minimize the possi- 
bility of market rejection. The report is based on focus group dis- 
cussions and consumer experiments with drivers in different vehicle 
size classes. Analysis focuses on the believability of the ‘energy 
crisis’ and concern about its effects, the acceptability of possible 
fuel economy options, consumer preferences with respect to vehi- 
cles embodying selected design and engineering changes, and pre- 
dicted purchase and usage patterns under different future scenarios. 


25192 Influence of aircraft on air quality at 
airports. Segal, H.; Yamartino, R. (FAA, Washington, DC, 
USA). Journal of ‘the Air Pollution Control Association; 31: 
No. 8, 846-850(Aug 1981). 

"The results of a joint study on sir quality by the Federal 
Aviation Administration and the Environmental Protection Agency 
are presented and the study includes an assessment of air quality at 
five commercial and one general aviation airports. Also presented 
are the preliminary results of research performed since the comple- 
tion of the study. It is concluded that aircraft emissions have a 
smaller impact on air quality than had been estimated in studies that 
were performed prior to the promulgation of the aircraft engine 
emission standards in 1973. 9 refs. 


25193 Management of animal energy utilization in India. 

Ramaswamy, N.S. (Indian Inst. of Mana ement, Bangalore). 
p 393-411 “Of International energy s . Pachauri, R.K. 

fea). New York, NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The importance of bringing about higher efficiencies in the 
use of animal power, which has vast potential for developing coun- 
tries, is stressed. Emphasis is on animal energy on the basis of bene- 
fits such as low capital outlay, ready availability of technology, and 
related skills for this alternative, as against various other sophisti- 
cated technologies in which major investments are taking place. 
Modernization of bullock carts, intensive scheme for animal care, 
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better breeding systems are some aspects on which attention is fo- 
cused. (MCW) 


3203 Industry And Agriculture 


ALSO TO CITATION(S) 24449, 24450, 24460, 24460, 24462, 24480, 
24481, 24482, 24496, 24499, 24509, 24610, 24814, 24965, 25205, 25208, 25210, 
25212, 25381, 26039, 26345 


(BMFT-FB-T—81-078) ~~ of melting hot 
metal in a blast furnace. Wartmann, R. (Bundesministerium 
fuer og ay anc Technologie, Bonn (Germany, —_ 
Jul 1981. = German). Bundesministerium fuer F 
ange eaters, Sean, Seeaay. 

of melting hot metal according to patent Fink, 
OF mit tt Laan th teen ena mee 
and heat by blowing (only) gas of circulation, i.e., blast-furnace gas 
free of COs, and oxygen into the hearth and into the shaft whereby 
coke and any other kinds of fuel are burnt. Possible advantages due 
to this method - particularly a reduction of fuel consumption - were 
examined by means of two (mathematical) blast-furnace models at 
the disposal of HOESCH. As a result, fuel consumption, etc. of dif- 
ferent variants of these methods are compared to the reference case 
the calculations are based upon. A reduction of coke consumption 
can be observed throughout purchased through a considerable 
input of oxygen and possible supplemental fuel. A rough calculation 
shows that the energy costs with regard to the proposed method 
exceed those regarding the reference case throughout. Costs for in- 
vestments etc. are not discussed. As far as the method is concerned 
it appears doubtful that before the shaft forms a combustion by 
means of pure oxygen can be achieved in such a way that under 
cooling by means of circulation gas a temperature of 1000°C can be 
forced upon the resulting gaseous mixture. 


25195 (iTA—81-11-510) | of energy-efficient tech- 
nologies - Sweden. Foreign market survey. (Aktiebolaget 
Konsulterna for Industri och Handel, Stockholm (Sweden)). 
Feb 1979. 78p. NTIS PC $15.00/MF AO1. 

The market 


research was undertaken to study the present 

and potential US share of the market in Sweden for energy efficient 

ies, particularly in the process industries; to examine 

growth trends in Swedish end-user industries over the next few 

years; to identify specific product categories that offer the most 

promising export potential for US companies; and to provide basic 

data which will assist US suppliers in determining current and po- 

tential sales and marketing opportunities. The trade promotional 

and marketing techniques which are likely to succeed in Sweden 
were also reviewed. 


25196 (NP—2901124) Industrial energy thrift scheme. 
Energy use in the soap and detergents industry. Report No. 
10. (Rubber and Plastics Research Association, Shawbury 
(UK). Sep 1979. 24p. Dept. of Industry, Ashdown House 
123 Victoria Street, London, England SW1E/6RB. Order 
Number DE82901124. 

An examination was made of how energy is used in the man- 
ufacture of soap, detergents, and candles and in the processes of fat 
splitting and distillation. Twenty-four factories were visited and 
data are compiled on total amount of energy used, possible energy 
savings, total amounts of energy purchased, estimated potential sav- 
ings in space heating energy, and energy savings good housekeep- 
ing could yield. (MCW) 


25197 (NP—2901846) Industrial energy thrift scheme. 
Energy use in the glass industry. inet No. 23. (British 
Glass Industry Research Association, Sheffield). 1980. 3lp. 
Department of Ind , Ashdown House, 123 Victoria 
Street, London, SW1E . Order Number DE82901846. 
The glass industry in the United Kingdom produced nearly 
three million tonnes of glass products in the year 1977. The indus- 
try consumed more than 49,000 TJ of energy, nearly all of which 
was obtained as heavy fuel oil, natural gas, and electricity. Most of 
the energy is used by the glass melters, mainly in the manufacture 
of containers (66%) and of flat glass (20%). Visits were made to 54 
sites of various types. These visits confirmed that the most impor- 
tant opportunities for saving energy were first in the melting and 
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conditioning of glass, followed by other stages using process heat. 
The opportunities for improving energy utilization are discussed, 
potential energy savings are estimated, and recommendations are 
made on the action that should be taken to improve the efficiency 
of energy use. 


25198 (NP—2901977) Cogeneration assessment method- 
ology: assessing the cogeneration potentials of I.C. engine 
movers. Noon, R. (Kansas Energy Office, Bw. 
SA). Energy Research and Resource Pieveleasnant 
1981. 128p. one tee re | Office, Energy Research and 
Resource Division, 214 West Sixth Street, Topeka, KS, 
66603. Order Number DE82901977. 

A methodology is presented to provide an assessment of the 
technical and economic feasibility of cogenerating steam from 
engine-generator type power plants. Typical performance values 
for engine and steam equipment are used. A general history, basic 
assumptions, and a general methodology to assess cogeneration are 
discussed. The detailed methodology with examples illustrated 
covers the following: temperature versus load functions; dual fuel 
exhaust mass flow rate; diesel exhaust mass flow rate; natural gas 
spark ignition exhaust mass flow rate; heat capacity of exhaust gas; 
waste heat output versus load; specific enthalpy of steam output; 
steam output mass flow rate; waste heat boiler costs; steam produc- 
tion profile; preliminary screening for cogeneration; steam customer 
identification; space heat demand factor and profile; space cooling 
demand factor and profile; systems match up; piping costs; and an 
economic assessment. The methodology has been developed to be 
flexible and can be implemented in either manual or computerized 
form. The methodology has been translated into TI-59 program 
commands. (MCW) 


25199 (NP—2902114) Industrial energy 
Energy use in the footwear, leather and fur industries. Report 
No. 22. (Shirley Inst., Manchester (UK); British Leather 
Manufacturers Research Association, Moulton Park; Shoe 
and Allied Trades Research Association, Kettering (UK)). 
Nov 1980. 36p. Dept. of Industry, Ashdown House, 123 
Victoria Street, London, England SWIE 6RB. Order 
Number DE82902114. 

Visits were made to selected manufacturing units with 25 or 
more employees. Information was gathered on energy consumption 
and advice was given on the opportunities available for improving 
the efficiency of energy use. Potential energy savings are estimated 
and recommendations are made on the action that should be taken 
to improve the efficiency of energy use. In the footwear industry 
space heating controls, improvements in boiler plant and steam 
services along with building insulation provide most of the savings 
potential. In the leather industries major energy saving opportuni- 
ties can be found in low-temperature drying, and heat recovery, 
where the use of heat pumps could contribute substantial savings in 
drying and process water heating. Boiler controls and good house- 
keeping are areas where firms can make worthwhile savings at very 
little capital cost. (MCW) 


25200 (PB—81-970602) Effective heat exchanger for flue- 
gas applications: recuperator with simple counterflow — 

pon saves fuel and cuts costs in a typical we naclagg 2 

NTIS tech note. ent of Energy, W: n, DC 

(USA)). Jul 1981. lp. For information about subscribing to 

Tech Notes, please write NTIS Subscription Dept. 

This citation summarizes a one-page announcement of tech- 
nology available for utilization. a new kind of heat exchanger for 
recovering energy from flue gases is more effective than either tu- 
bular recuperators or rotary regenerators. The exchanger, a plate/ 
fin recuperator, is compact and has packaging flexibility unavailable 
in other models. The unit has utilized hot flue gas to preheat com- 
bustion air with 91-percent efficiency. The exchanger is made by 
stacking layers of corrugated stainless-steel sheet separated by stain- 
less-steel plates. The corrugations in alternate layers are at right 
angles so that flue gas cna flow vertically while the combustion air 
flows horizontally between plates heated by the hot gas. 
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25201 (PB—81-970773) Projection of energy use in 
culture production by fuel type and at the state level. 

tech note. (Oak Ridge National Lab., TN (USA)). Oct 1981. 
lp. For information about subscribing to Tech Notes, please 
write NTIS Subscription Dept. 

This citation summarizes a one-page announcement of tech- 
nology available for utilization. Energy is essential for U.S. agricul- 
tural production. It is consumed either as a direct input (fuel for 
tractors, grain-drying, irrigation, etc.,) or as an indirect input (such 
as energy invested in fertilizers and pesticides). A sutyd examined 
the use of energy in agricultural production during recent years and 
projects future direct and indirect energy inputs in agricultural pro- 
duction for each state in the United States. Alternative projections 
under various assumptions of production levels and production 
practices are presented. The projections are based on an agricultur- 
al energy-use model which contains the state energy input-output 
matrices. The input-output coefficients are adjusted for possible 
future changes in production technology and fuel choices. The agri- 
cultural energy-use model described is operational and has been 
used to analyze the energy impact of changing farm-production 
technology. 


son 20 ne 
1sotss of oy A from biomass. Palz, Chartier, 

od. f198t Tasion, England; Applied Science 
Publishers, Ltd. (198 1). 


From Ener fom biomass; Brighton, UK (4 Nov 1980). 

Pilot- -scale experiments have been conducted in 
order to study the environmental impact of liquid composting in re- 
lation to the problem of energy recovery. Various types of aerators 
have been tested. The machine that combines the functions of aer- 
ation, stirring and loading has proved most suitable. The compost- 
ing process produces a manure temperature of 40 to 50°C. This 
heat is transferred via a heat exchanger made of 1” PEL plastic. 
The heat is easily extracted by using an air heater. The heat may be 
used for warming up dwellings as well as farm houses. So far the 
experiments have indicated an effect factor of 4 to 4.5. Calculations 
show that 24 kWh per cow per day of energy may theoretically be 
recovered. In practice, however, 15 to 20 kWh per cow per day 
must be regarded a satisfactory result. An investment of ca 170 US 
dollars per cow is sufficient to obtain this result. 


Energy alternatives for irrigation pumping: some 
sauime for eal Gone te Maes Gia Bhatia, R. (Inst. of 
Economic Growth, New Delhi, India). pp 277-299 of Inter- 
national — studies. Pachauri, R.K. (ed.). New York, 
NY; John Wiley and Sons, Inc. (1980). 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

A detailed study was made in North Bihar on different alter- 
natives for lifting water in rural areas. The alternatives are ranked 
in accordance with benefit-cost ratios. Emphasis is on the develop- 
ment of rural electrification for powering irrigation pumps, but the 
constraints of such a program are reviewed. The aspects of 
tubewell irrigation in the Kosi Region are considered. It is conclud- 
ed that at the current estimates of capital and operating costs, 
biogas is the most economic alternative for providing energy for 
tubewell irrigation for small farmers in the Kosi region. Other 
forms of solar energy utilization are possible candidates for the 
future. (MCW) 


3206 Municipalities And Community Systems 
REFER ALSO TO CITATION(S) 24324, 24450, 24623, 25047, 25056 


25204 (CONF-8011131—, pp 48-59) Assessing energy 
impacts of large-scale urban development projects. Fowler, 
G.L. (Univ. of Illinois, Chicago); Baugher, A.H. 1980. 
NTIS, PC Al2/MF AO1. Order Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The influence that municipal governments can have on 
energy conservation through the planning and development process 
is discussed. Energy impact analyses are discussed with emphasis 
on the planned unit development (PUD) review. The PUD approv- 
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al process, offering opportunities for municipal governments to con- 
sider energy conservation measures, is described. (MCW) 


25205 (CONF-8011131—, ope _ 182) Cogeneration ap- 
plication for energy conservation, Roo’ Te. (Detroit Edison 
Co., MI). 1980. NTIS, PC A12/MF AOL Order Number 
DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA (19 Nov 1980). 

The types of 


eration in the commercial, industrial, and district heating areas are 
discussed. Advantages and problems common to all applications of 
cogeneration are considered. Energy conservation and environmen- 
tal aspects, incentives, technology, energy costs, and risks are exam- 
ined. (MCW) 


25206 (CONF-8011131—, 185-192) Rebirth of district 
heating. Jachne, H. (St. Paul District Heating & Develop- 
ment Co., MN). 1980. NTIS, PC Al AOl. Order 
Number DE82009451. 

From 8. annual Illinois energy conference; Chicago, IL, 
USA = Nov 1980). 

A description and history of district heating are presented. 

The present status of district heating in Minnesota is summarized. A 
discussion based on general experience and insights developed to 
date in St. Paul includes information on the European experience. 
The use of district heating to revitalize cities; the competition of 
district heating with existing energy supplies; the electric utility 
viewpoint on district heating; and upgrading energy in buildings are 
also discussed. (MCW) 


25207 (EMD—82-1) Greater efficiency can be 
achieved through land-use management. Bowsher, C.A. 
(Comptroller General of the United States, pt mony 7 
DC). 21 Dec 1981. 57p. General Accounting Office, 

Box 6015, Gaithersburg, MD 20760. Order Number 
DE82902395. 

This report explores selected concepts, progress, and prob- 
lems related to energy-efficient land use management. The scope is 
limited to community growth and development aspects of land use. 
It includes decisions concerning the location of various types of 
growth, such as commercial, residential, industrial, and recreational 
development; construction of infrastructure; and the overall design 
of development projects, subdivisions, and buildings. The potential 
for achieving energy savings through land use is addressed and 
some of the basic concepts and theories on why and how energy 
savings can be achieved are described. The barriers faced by state 
and local government entities, builders, developers, financial institu- 
tions, and the public in implementing energy-efficient land develop- 
ment are discussed. Current Federal actions that can promote and 
encourage energy-conscious land use management are identified 
and discussed. Conclusions and recommendations concerning ac- 
tions that can be taken to encourage more widespread consideration 
of energy in land use decisions are given. (MCW) 


25208 (NP—2901980) Cogeneration opportuni: 
areas. Noon, R.; Hochstetler, T. (Kansas Ener, 4 
Topeka (USA)). Mar 1981. 64p. Kansas Energy ice, 214 
W. 6th Street, Topeka, KS 66603. Order Number 
DE82901980 

A separate abstract was prepared for five papers in the col- 
lection. (MCW) 


(NP—2901980, Seotes Ronersionen 8p, Paper 1) Cogeneration an 


pon from LC, 


erplants: an eco’ 
conreieat method to supply proces energy for ethanol pro 
duction. Noon, R. (Kansas 


Com Sy Office, a 
1981. Kansas coon Cae 214 W. 6th Street, Topeka, KS 
66603. Order Number DE82901980. 

In Cogeneration opportunities in rural areas. 
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Internal combustion engine power plants have significant 
and suitable waste heat for the production of ethanol. Such power 
plants are often located in conjunction with cattle and grain pro- 
ducing areas, two of the important ingredients for ethanol produc- 


internal combustion engine could produce 250,000 gallons of anhy- 
drous ethanol per year. 


25210 (NP—2901980, pp 6p, Paper 2) Coegneration pos- 
ilies Se ons GINS 2 ee ot ates wake Teet Oy 
small grains in the State of Kansas. Hochstetler, T. (Kansas 
Energy Office, Topeka). Mar 1981. Kansas Energy Office, 
214 W. 6th Street, Topeka, KS 66603. Order Number 
DE82901980. 

In Cogeneration opportunities in rural areas. 

Many internal combustion engine power plants and industrial 
boilers have sufficient quality waste heat which could be used in 
the agricultural sector for drying small grains. These waste heat op- 
portunities are often located near grain storage or processing units, 
and afford enough heat to handle local grain drying requirements. 
This method of grain drying may be one of the more simple and 
practical applications of cogeneration in rural areas. 


ya ay p 12p, Ba al FP Farm mini-co- 
generation system: the tion of cogeneration concepts to 


biogas energy Noon, R. (Kansas Ener 
Office, Topeka). Mar 1981. Kansas Energy Office, 214 W. 
6th Street, Topeka, KS 66603. Order Number DE82901980. 

In Cogeneration opportunities in rural areas. 

Livestock wastes can be used to produce biogas. By apply- 
ing cogeneration concepts to the utilization of biogas, more useful 
energy can be obtained at a greater economy than through single 
purpose end use. Some physical production rates of biogas from 
various livestock manures are given. Also some economic retail 
value of three alternatives of using biogas (heat production only, 
electrical production only, and cogeneration of both) is shown. The 
procedure for planning a mini-cogeneration system is briefly de- 
scribed. 


25212 (NP—2901980, pp 10p, Paper 4) Kiln drying wood 
through cogeneration: a survey of the potential of using waste 
heat from I.C. engines in municipal power plants to 

heat for kiln drying wood. Noon, R. (Kansas Ener, ce, 
Topeka). Mar 1981. Kansas Energy Office, 214 W. 6th 
Street, Topeka, KS 66603. Order Number DE82901980. 

In Cogeneration opportunities in rural areas. 

Municipal power plants employing internal combustion en- 
gines to generate electrical power can use the stack exhaust to dry 
wood in a conventional wood kiln. The exhaust gas replaces the 
natural gas heater in the kiln resulting in significant savings in 
money and energy. Even small power plants can dry commercial 
volumes of wood. 


25213 (WAOENG—81-05, pp VII. - VII.8) a 
development: overview. W: 


community energy system 
D.W. (Resource Develo: 
24 1980. NTIS, 
DE82002662. 

From Geothermal symposium on low temperature utilization 
heat pump applications, district heating; Yakima, WA, USA (24 
Sep 1980). 

A general discussion of the concept of integrated community 
system development is presented. The opportunity to integrate the 
energy saving efforts of the industrial communities is noted. Four 
components or subsystems of an ICES are described. These include 
the resource system, central plant system, distribution and storage 
system, and the end use system. Some ICES approaches briefly de- 
scribed along with their associated technologies are total energy 
system (TES), total integrated energy system (TIES), and cogener- 
ation. (MCW) 


ent Renae, Marietta, GAY 
A08/MF AOl. Order Number 


ERA VOL. 7,NO.9/ 3082 
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REFER ALSO TO CITATION(S) 25135, 25191 


25214 (NP—2904111) Social factors affecting energy use 
and conservation in the home. Crossley, D.J. (Griffith Univ., 
Brisbane (Australia). School of Science). Mar 1980. 166p. 
Griffith Univ., Brisbane, Australia 4111. Order Number 
DE82902111. 

This paper is concerned with energy use and conservation in 
the home in industrialized urban societies. The social factors affect- 
ing energy use and conservation behavior are discussed. Specifical- 
ly, the relationships between attitudes, beliefs, intentions, and be- 
havior are examined. A social survey carried out in Brisbane in 
June and July, 1977 demonstrated that some social factors were ef- 
fective in influencing intentions towards energy-conserving prac- 
tices, and patterns of energy-using behavior in the home, among the 
study population. The main factors influencing energy use and con- 
servation behavior appeared to be socioeconomic status (income 
and education) and number of persons per household. Though the 
survey respondents were generally favorably oriented towards 
energy conservation, there was a general lack of correlation be- 
tween beliefs and attitudes and energy-using behavior. The design, 
administration, results, and correlation analysis of the Brisbane re- 
sults are presented. (MCW) 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


25215 (LBL—11990, pp 6.2-6.4) Mechanism of instabil- 
ities in turbulent combustion leading to flashback. Keller, J.; 
Vaneveld, L.; Korschelt, D.; Hubbard, G.; Ghoniem, A.; 
Daily, Is »penheim, A. Jul 1981. NTIS, PC Al6/MF 
A0Ol. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Experiments performed to explore the mechanism of the in- 
stabilities associated with the combustion of gas turbine engine fuels 
at the rich fuel/air limit under highly turbulent flow conditions are 
described. The experiments were performed using a combustion 
tunnel. In this tunnel, the flame was stabilized by a streamlined con- 
traction culminating in a rearward facing step. Propane/air mix- 
tures were employed as the working substance, instabilities were 
triggered by a sudden increase in the flow rate of fuel, and observa- 
tions were made using high speed schlieren cinematography com- 
bined with pressure measurements. As the rich limit was thus ap- 
proached, three modes of instabilities called humming, buzzing, and 
chucking, were identified. These observations will be correlated 
with theoretical results from numerical models of turbulent com- 
bustion. (LCL) 


25216 (LBL—11990, we Heat transfer with com- 
bustion. Greif, R.; H Woodard, J.; Vosen, S.; 
Wong, D.; Naccache, J. Jul tat’ NTIS, PC Ai6/MF AOI. 
Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

One of the major goals of this research has been the experi- 
mental and theoretical determination of the temporal variation of 
the heat flux during compression and combustion processes. This is 
of considerable practical importance and is also of fundamental in- 
terest. With respect to internal combustion i heat transfer 
processes are critical to: quenching of wall reactions which cause 
high hydrocarbon emissions, the loss of energy which results in de- 
creased efficiency, and the durability of engine components. Meas- 
urements have been made in a single pulse, compression expansion 
apparatus that was built to study reciprocating engine processes 
under well-controlled laboratory conditions which simulate the op- 
eration of a spark-ignition engine. Completed studies in the appara- 
tus include the experimental and theoretical determination of the 
unsteady wall heat transfer in non-reacting gases during piston 
compression. Measurements in the presence of reacting gases have 
been made in a shock tube and in a constant volume combustion 





chamber. These studies are of genera! interest and provide an intro- 
duction to the study of more general phenomena concerning com- 
bustion during piston compression. Results are presented, and plans 
for future research are discussed. 


ies. Sa Ce Da 12 Oppenheim, A ; 8 H. Jul 
wyer, K.; Y, J. tewart, 
1981. NTIS, PC Alé6, AOl. “Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Development of efficient and environmentally benign inter- 
nal combustion engines depends to a large extent on the attainment 
of their reliable operation, using premixed, lean mixtures. Studies of 
lean combustion processes pertaining to this objective have been 
conducted by the use of a single-pulse, compression-expansion ma- 
chine. This unique facility, features a square piston between two 
windows, permitting an unobstructed optical access to the entire 
chamber where combustion takes place, under conditions similar to 
those existing in reciprocating piston engines. In the initial version 
of the machine, the piston was pneumatically driven and hydrauli- 
cally controlled. This version had a number of drawbacks, the most 
important being the difference of the piston trajectory from that of 
a reciprocating piston engine. Nonetheless, the pneumatically oper- 
ated prototype has been used successfully to investigate piston in- 
duced flow fields, valve generated turbulence, ignition processes, 
flame structure and propagation, bulk and wall quenching, and 
time-resolved heat transfer phenomena. An improved version of the 
machine has been designed and constructed and will be used for 
further research. 


25218 (LBL—11990, pp 6.8-6.10) Ignition studies. Op- 
eim, A.; Hurlbut, F.; Robben, F.; Peterson, R.; Coico, 
.; Stewart, HL. Jul 1981. NTIS, PC Al6/MF AOl1. Order 
Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
It had become increasingly apparent that work on the funda- 
mental science of combustion processes in lean mixtures, specifical- 
ly work on lean mixture ignition processes, would be greatly ad- 
vanced through the methods of direct molecular beam mass sam- 
pling. It was envisioned that a suitable system to accommodate the 
simultaneous coordination of optically based diagnostic observa- 
tions would include high speed schlieren photography, emission 
and absorption spectroscopy, and laser fluorescence. Accordingly, 
the development of a system for time-resolved mass analysis which 
would lend itself easily to the accommodation of the peripheral in- 
strumentation is discussed. 


25219 (PNL-SA—9671) Changes in hot corrosion due to 
composition modifications in CoCrAlY coatings. Prater, J.T.; 
Patten, J.W.; Hays, D.D.; Moss, R.W.; Fairbanks, J.W. (Pa- 
cific Northwest Lab., Richland, WA (USA); Department of 
Energy, Washington, DC (USA). Office of Coal Utiliza- 
tion). Oct 1981. Contract AC06-76RL01830. 9p. (CONF- 
caeeanite NTIS, PC A02/MF AOl. Order Number 
DE82005230 

From 2. conference on advanced materials for alternative 
fuel —_ heat engines; Monterey, CA, USA (24 Aug 1981). 

Burner rig and engine test which describe differences in the 

hot corrosion resistance of sputter deposited CoCrAlY coatings 
with varied compositions and coating designs are presented. The 
objective of this study is to determine the potential of modifying 
CoCrAlY coatings to provide significantly longer lifetimes for gas 
turbine engine components operating on alternative fuels or in 
marine environments. Modified coatings that contain a high chro- 
mium surface composition, a gradient in chromium and aluminum 
composition, and a platinum underlayer or graded platinum addi- 
tion have been examined. Twenty-nine different samples have been 
burner rig tested for 500 h at 677°C (1250°F) in an aggressive, 
marine-type hot corrosion environment and then ranked according 
to their performance. Also, four chromium rich coatings have been 
tested for 20 h in a Rolls Royce Olympus C turbine engine operat- 
ed at 1067°C on residual fuels. Results from these tests indicate that 
a high chromium surface composition and composition gradients 
through the coating thickness can improve the hot corrosion resist- 
ance of coatings in aggressive, low temperature environments. 
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3303 Electric-powered Systems 


Count KE. Steiger Stagerwal, id, R.L.; Wilson, J.W. (io (to — 
S Patent 4,292,578. 29 Sep 1981. Filed 


ment of Energy) 
date 13 Aug 1979. vp. 

PAT-APPL-065772. 

A power transistor is disclosed that used.in a chopper circuit 
to control field excitation of a vehicle motor when in a power 
mode is also used to control charging current from an a-c to d-c 
rectifier to the vehicle battery when in a battery charging mode. 
Two isolating diodes and a small high frequency filter inductor are 
the only elements required in the chopper circuit to reconfigure the 
circuit for power or charging modes of operation. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 24635 


25221 Alternative fuels from biomass and their use in 
transport. Bernhardt, W. (Volkswagenwerk AG Wolfsbur 
Germany). pp 815-825 of Energy from biomass. Palz, Ww. 
Chartier, P.; Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

The present situation on the crude oil market obliges us to 
increase our efforts in the search for and development of alternative 
renewable energy sources. As far as the automotive industry is con- 
cerned the alcohols, methanol and ethanol, are particularly suited 
to making a contribution to saving crude oil. In countries rich in 
coal, gas or wood and provided with highly-developed technology, 
production of methanol recommends itself. Favourable climatic 
conditions and an appropriate agricultural structure indicate the 
production of ethanol from biomass. Even for Europe, this possibil- 
ity should not be ruled out, since here both a high degree of agri- 
cultural productivity and a highly developed process technology 
exist. Taking into account all available raw materials contained in 
waste and refuse materials about 5% of current petrol requirements 
could be substituted by ethanol. The Volkswagenwerk AG re- 
search division is already creating the conditions for the use of al- 
ternative fuels in our existing vehicles by the development of suit- 
able engines. 


25222 Use of 95%-ethanol in mixtures with 
Schmidt, A. (Technical Univ., Vienna, Austria). pp 928-933 
of Energy from biomass. Palz, W.; Chartier, P.; 1, D.O. 
‘58. London, England; Applied Science Publishers, Ltd. 
981 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Ethanol specifications for use as a gasoline extender have 
usually required 99.5% ethanol min. or 0.5% water max. As eth- 
anol forms an azeotropic mixture with water a considerable quanti- 
ty of energy is required to dehydrate technical grade ethanol (95%) 
to this low water content. The reason for the low water specifica- 
tion is possible phase separation of gasoline-ethanol-water mixtures 
at low temperatures. The present investigation shows that depend- 
ing on climatic conditions 95% ethanol can be used in mixtures 
with gasoline alone, or mixtures of 95% and 99.5% ethanol must be 
used, or small amounts of co-solvent (propanols or butanols) are re- 
quired wth 95% ethanol. The effect of the addition of lubricating 
oils to the fuel mixtures, as required for two-stroke engines, has also 
been determined. 


25223 Gaseous fuels for automotive engines. Washington, 
DC; Department of Energy (1980). 8p. Assistant Secr 

for Conservation and Solar Energy, Alternative Fuels Utili- 
zation Branch, Office of Transportation Programs, Depart- 
ment of Energy, Washington, DC 20585. 

This document was prepared in response to numerous inquir- 
ies and suggestions to DOE regarding the use of gaseous fuels for 
highway vehicles. It is intended to place in perspective, pertinent 
systems aspects such as: resource availability and future supplies; 
consumption in other use sectors; fundamental fuels properties and 
their limitations relative to automotive use; energy/fuel economy 
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considerations; safety; economic considerations; and vehicle conver- 
sion requirements. The intent is also to provide the above informa- 
tion in a concise bottom-line oriented format. Thus, while details 
(including those relative to engine conversions) are spared, numer- 
ous references are listed and can be consulted for additional techni- 
cal data. Information on engine conversions is commercially availa- 
ble and can be obtained through sources listed in this document. 
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25224 Comments on non-spherical and spherical defect 
and screw dislocation interaction. Arsenault, R.J.; deWit, R. 
(Univ of Md, College Park, USA). Scripta Metallurgica; 15: 
No. 6, 615-617(Jun 1981). 

There are two major differences between the non-spherical 
defect (NSD) in a bcc lattice and a spherical defect (SD); the NSD 
may initially aid or oppose the formation of a double kink on a 
screw dislocation, depending on its location with respect to the slip 
plane. An SD will always aid in the formation of a double kink. If 
an NSD initially aides the motion of screw dislocation, when the 
dislocation has passed the NSD, it opposes the further motion of 
the dislocation. In contrast, the SD continues to aid in the forma- 
tion of the double kink, even after the dislocation has passed the 
defect. 2 refs. 


25225 Deformation of polycrystals: mechanisms and mi- 
crostructures. Hansen, N.; Horsewell, A.; Leffers, T.; Lil- 
holt, H. (eds.). Roskilde, Denmark; Risoe National Labora- 
tory (1981). vp. (CONF-8109122—). Risoe Library, Risoe 
National Laboratory, DK-4000 Roskilde, Denmark. 

From 2. Risoe international symposium on metallurgy and 
materials conference; Roskilde, Denmark (14 1981). 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 
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REFER ALSO TO CITA ge 24179, 24203, 24436, 24437, 24437, 24488, 
24488, 24748, 24748, 24827, 24828, 24829, 24830, 24831, 24850, 24851, 24867, 
25084, 25219, 25478, 35575 25643, 25644, 25645, 25646, 25647, 25648, 25649, 
foe oy 25652, 25671, 25687, 25712, 26015, 26814, 27077, 27407, 27520, 


25226 Irradiation creep in ferritic steels. Vandermeulen, 
W.; de Bremaecker, A.; de Burbure, S.; Huet, J.J.; van As- 
broeck, P. (Centre d'Etude de Energie Nucleaire, Mol 
a. pp 1-4 of Actes de la conference internationale 
comportement sous irradiation des materiaux metalli- 
ques et des composants des coeurs des reacteurs rapides. 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
(ah. Paris, France; Commissariat a Energie Atomique 
n 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Pressurized and non-pressurized capsules of several ferritic 
steels have been irradiated in Rapsodie between 400 and 500°C up 
to 3.7 x 10*n/cm? (E>0.1 MeV). Results of the diameter meas- 
urements are presented and show that the total in-pile deformation 
is lower than for austenitic steels. 


Swelling of ferritic steels irradiated in fast reac- 
com, Huet, J.J.; de Bremaecker, A.; Snykers, M.; van As- 
broeck, P. (Centre d'Etude de Energie Nucleaire, Mol 

a pp 5-9 of Actes de la conference internationale 

comportement sous irradiation des materiaux metalli- 

one et des com its des coeurs des reacteurs rapides. 

jaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 

nah. Paris, France; Commissariat a Energie Atomique 

From Conference on irradiation behavior of metallic materi- 

als for fast reactor core components; Corsica, France (5 Jun 1979). 

Commercial and developmental ferritic alloys were irradiat- 

ed to a maximum of 50 dpa in fast reactors. No significant swelling 

could be measured in these conditions. Comparison is made be- 

tween the voids observed at 425°C in high voltage electron micro- 
scope simulation and neutron irradiation. 
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25228 Void swelling in fast reactor irradiated high purity 
binary iron-chromium alloys. Little, E.A.; Stow, D.A. 
(UKAEA Atomic Energy Research Establishment, Har- 
well). pp 17-24 of Actes de la conference internationale sur 
le comportement sous irradiation des materiaux metalliques 
et des com ts des coeurs des reacteurs a. Ajaccio, 
4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J ane Paris, 
France; Commissariat a lEnergie Atomique ([nd 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The void swelling characteristics of a series of high purity 
binary iron-chromium alloys containing <=15%Cr have been 
studied following reactor irradiation to 30 dpa (N/2) at tempera- 
tures in the range 380° - 615°C. The void swelling behaviour can 
be qualitatively rationalized in terms of point defect trapping and 
precipitation processes involving chromium atoms. 


25229 Creep behaviour and microstructure of the ferritic 
material No. 1-6770 under irradiation. Herschbach, K.; Ehr- 
lich, K.; Materna, E. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Fest- 
koerperforschung). pp 25-29 of Actes de la conference inter- 
nationale sur le comportement sous irradiation des mater- 
iaux metalliques et des com: ts des coeurs des reacteurs 
Tit eae Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, 
). Paris, France; Commissariat a Energie Atomi- 
que (ap (In German) 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Creep behaviour under irradiation of the ferritic steel-DIN- 
1-6770 is quite different of austenitic steel behaviour, in particular 
temperature sensitivity is important and response to stress is non 
linear. The microstructure stays unchanged. 


25230 Development of ferritic-martensitic steels for fast 
reactor applications. Little, E.A.; Arkell, D.R.; Harries, 
D.R.; Williams, T.M. (UKAEA Atomic “yA Research 


Establishment, Harwell. ae gd Div.); wthwaite, 
G.R. (UKAEA Dounreay Nuclear Power Development Es- 
tablishment). pp 31-37 of Actes de la conference internation- 
ale sur le comportement sous irradiation des materiaux me- 
talliques et des composants des coeurs des reacteurs rapides. 
a 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
ah. Paris, France; Commissariat a |’ Energie Atomique 
nd 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

12%Cr martensitic stainless steels are being developed in the 
UK for fast reactor sub-assembly wrapper applications. The availa- 
ble data suggest that these materials possess suitable pre-irradiation 
mechanical properties together with adequate or high resistance to 
irradiation embrittlement, in reactor creep and void swelling. 


25231 Microstructural evolution during dual-ion irradia- 
tion of candidate fusion reactor materials. Nolfi, F.V. Jr.; 
Ayrault, G. (Argonne National Lab., IL (USA)). pp 39-44 
of Actes de la conference internationale sur le comporte- 
ment sous irradiation des materiaux metalliques et des com- 

ts des coeurs des reacteurs rapides. Ajaccio, 4-8 juin 
1979. Vol. 1. Poirier, J.; Dupouy, J.M. we Paris, France; 
Commissariat a l’Energie Atomique ([nd}). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Single- and dual-ion Raiwy t ions + *He) irradiations of Fe- 
20wt.%Ni-1Swt.%Cr, V-15wt.%Cr and Ti-6wt.%Al-4wt.%V 
alloys have been performed over a range of temperatures and 
doses. Various features of microstructural evolution during irradia- 
tion are reported as determined by transmission electron micros- 
copy and Auger spectroscopy investigations. 





Nonequilibrium segregation in concentrated alloys 
ae irradiation. Lam, N.Q.; Wiedersich, H.; Okamoto, 
P.R. (Argonne National Lab., IL (USA)). pp 45- 50 of Actes 
de la conference internationale sur le comportement sous ir- 
radiation des materiaux metalliques et des com ts des 
coeurs des reacteurs rapides. oN 4-8 juin 1979. Vol. 1. 
Poirier, J.; Dupouy, J.M. ie Paris, France; Commissariat 

a I'Energie Atomique ([nd]) 
m Conference on irradiation behavior of metallic materi- 
als for ~y reactor core components; Corsica, France § 5 Jun 1979). 
Radiation-induced segregation in concentrated alloys was in- 
vestigated using a model based on the concept of relative differ- 
ences in the ‘effective’ diffusion rates of the alloy components via 
the vacancy and interstitial mechanisms. Numerical results were ob- 
tained for various irradiation conditions and alloy systems and com- 

pared with experimental data. 


25233 Ion bombardment-induced changes in the surface 
composition of binary alloys. Lam, N.Q.; Wiedersich, H.; 
Okamoto, P.R. (Argonne National Lab., IL (USA)). pp 51- 
56 of Actes de la conference internationale sur le comporte- 
ment sous irradiation des materiaux metalliques et des com- 
posants des coeurs des reacteurs rapides. Ajaccio, 4-8 juin 
1979. Vol. 1. Poirier, J.; Dupouy, J. cis .). Paris, France; 
Commissariat a 1’ Energie Atomique ‘(Ind ) 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Redistribution of alloy components during heavy-ion bom- 
bardment was investigated using a kinetic model that includes the 
effects of radiation-induced segregation and preferential sputtering. 
Theoretical predictions are qualitatively compared with recent ex- 
perimental measurements. 


25234 Radiation-induced precipitation in a single-phase 
Ni-6 at% Si alloy. Robrock, K.H. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)); Okamoto, P.R. (Ar- 
gonne National Lab., IL (USA)). pp 57-60 of Actes de la 
conference internationale sur le comportement sous irradia- 
tion des materiaux metalliques et des com ts des coeurs 
des reacteurs rapides. Ajaccio 4-8 juin 1979. Vol. 1. Poirier, 
J.; Dupouy, J.M. (eds.). Paris, France; Commissariat a 
I’ Energie Atomique ([nd)]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
The temperature- and dose rate dependence of the radiation 
induced precipitates of y'-NisSi in a single phase NiSi alloy have 
been investigated using transmission electron microscopy. 


25235 Effect of silicon and titanium on void swelling and 
phase stability in 12Cr/15Ni/Fe alloys irradiated with 46 
MeV nickel ions. Mazey, D.J.; Harries, D.R.; Hudson, J.A. 
Atomic Energy Research Establishment, Har- 
well). pp 61-67 of Actes de la conference internationale sur 
le comportement sous irradiation des materiaux metalliques 
et des com: -_ des coeurs des reacteurs rapides. Ajaccio, 
4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J. M. “aag Paris, 
France; Commissariat a |’ Energie Atomique ([nd)). 
From Conference on irradiation behavior of metallic materi- 


als for fast reactor core components; Corsica, France (5 Jun 1979). 

Silicon additions in the range 0.5-1.4wt% significantly 
reduce the void swelling in Fe/12Cr/15Ni base alloys irradiated to 
60dpa with nickel-ions. Formation of y'(NisSi) and MasXs phases 
depletes the matrix in nickel and induces a tendency to a’-marten- 
site formation on cooling to ambient from irradiation temperatures 
of 525° and 575°C. 


25236 Thermodynamical approach to irradiation-induced 
in undersaturated solid solution. Yamauchi, H.; 
Sanchez, J.M.; de Fontaine, D.; Kikuchi, R. (California 
Univ., Los Angeles (USA). Dept. of Materials). pp 81-87 of 
Actes de la conference internationale sur le comportement 
sous irradiation des materiaux metalliques et des composants 
des coeurs des reacteurs rapides. Ajaccio, 4-8 juin 1979. 
Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, France; Com- 
missariat a l’'Energie Atomique ([nd]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
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A constrained equilibrium scheme is proposed for two phase 
coexistence in a binary alloy under irradiation. Phase boundary 
shifts are calculated for both ordering and clustering systems. For 
clustering systems, calculated shifts agree with those expected from 
experimental data. 


25237 Model for phase stability under irradiation. Abro- 
meit, C. (Hanh-Meitner-Institut fuer Kernforschung, Berlin 
(Germany)). pp 89-93 of Actes de la conference internation- 
ale sur le comportement sous irradiation des materiaux me- 
talliques et des composants des coeurs des reacteurs rapides. 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
nat Paris, France; Commissariat a Energie Atomique 
ndJ). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The combination of two theoretical models leads to modified 
criteria of stability of precipitates under heavy particle irradiation. 
The size of existing or under irradiation newly formed precipitates 
is limited by a stable radius. Precipitate surface energy effects are 
included in a consistent manner. 


25238 Experimental data available for radiation demage 
in reactor materials, Wollenberger, H. 

Meitner-Institut fuer Kernforschung, Berlin (Germany)). pp 
95 of Actes de la conference internationale sur le compe 
ment sous irradiation des materiaux metalliques et des com- 

ts des coeurs des reacteurs rapides. Ajaccio, 4-8 juin 
1979. Vol. 1. Poirier, J.; Dupouy, J.M. ane Paris, France; 
Commissariat a l'Energie Atomique ([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Radiation damage modelling requires rate constants for pro- 
duction, annihilation and trapping of defects. The literature is re- 
viewed with respect to experimental determination of such con- 
stants. Useful quantitative information exists only for Cu and Al. 
Special emphasis is given to the temperature dependence of the rate 
constants. 


25239 Void nucleation at heterogeneities. Seyyedi, S.A. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear ges Had ji-Mirzai, M.; Russell, K.C. (Mas- 
sachusetts Inst. of Tech., osielies (USA). Dept. of Mate- 
rials Science and Engineering). pp 101-106 of Actes de la 
conference internationale sur le comportement sous irradia- 
tion des materiaux metalliques et des com its des coeurs 
des reacteurs re ides. Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, 
J.; Dupouy, (eds.). Paris, France; Commissariat a 
VBnerge y Sharm ai 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The energetics and kinetics of void nucleation at dislocations 
and interfaces are analyzed. These are potential void nucleation 
sites only when they are not point defect sinks. Both kinds of site 
are found to be excellent catalysts in the presence of inert gas. 


25240 Theory of void swelling, irradiation creep and 
growth. Wood, M.H.; Bullough, R.; Hayns, M.R. (UKAEA 
Atomic Energy Research Establishment, Harwell). pp 107- 
112 of Actes de la conference internationale sur le compor- 
tement sous irradiation des materiaux metalliques et des 
composants des coeurs des reacteurs rapides. Ajaccio, 4-8 
juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
France; Commissariat a Energie Atomique (([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Recent progress in our understanding of the fundamental 
mechanisms involved in swelling, creep and growth of materials 
subjected to irradiation is reviewed. The topics discussed are: the 
sink types and théir strengths in the lossy continuum; swelling and 
void distribution analysis, including recent work on void nuclea- 
tion; and, irradiation creep and growth of zirconium and zircaloy 
are taken as an example. 





and its comparison with 

— Ener; 

Establishment, B.N. (Risoe Na- 

tional Lab., Roskilde (Denmark)). hy 3-121 of Actes de la 

conference internationale sur le comportement sous irradia- 

tion des materiaux metalliques et des com ts des coeurs 

re |e og oy juin 1979. Vol. 1. Poirier, 

J.: Dupouy, J a. Paris, France; Commissariat a 
lEnergie Atomique ([nd] 

From Conference on irradiation behavior of metallic materi- 

als for fast reactor core components; Corsica, France (5 Jun 1979). 

A tentative theory for void nucleation, based on the diffu- 

sion of gas atoms in vacancy clusters, is compared with the pub- 

lished data for pure Ni, Al, Cu and two austenitic stainless steels 

(316 and FV 548). The temperature dependence of the void density 

shows activation energies characteristic of vacancy migration, in 

accord with the theory. 


25242 and constitution effects on void swell- 
ing. Watkin, Standrin be Gittus, JH. (UKAEA 
S ids %.. 5, Power velopment Labs.); Miodow- 
a i 45) D. (Surrey Univ., Guildford (UK)). pp 123-127 of 
Actes de la conference internationale sur le comportement 
sous irradiation des materiaux metalliques et des composants 
des coeurs des reacteurs = jaccio, 4-8 juin 1979. 
Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, France; Com- 
missariat a a Energie Atomique ([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Gittus and Watkin have suggested that "The greater the ther- 
modynamic stability of an alloy the greater its dimensional stability 
under irradiation’. The Iron-Nickel-Chromium system, particularly 
in the region corresponding to stainless steels presenting a marked 
composition dependence of swelling is used to verify this hypoth- 
esis. 


25243 Swelling of steels 316. Boutard, J.L.; Brun, G.; 
Lehmann, J.; Seran, J.L.; Dupouy, J.M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). pp of Actes de la conference internationale sur le 
comportement sous irradiation des materiaux metalliques et 
des com ol L. Poul 3. Demy the ey Pc, 
8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.) wr 
France; Commissariat a l'Energie Atomique ([nd]). 
French) 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The position of the maximum swelling on cladding or hexag- 
onal tubes is an interesting indicator of flux and temperature effect 
on swelling. There is no important discrepancy between sample 
swelling and cladding or hexagonal tube swelling. Swelling over 
550°C results from the structural evolution of steel but this evolu- 
tion is complex. 


25244 Effects of martensitic phases on void swelling in 
eg an remy M.W.; Harries, D.R.; Williams, 
—, tomic Energy Research Establishment, 

). pp 145-154 of Actes de la conference internation- 
ae sur le comportement sous irradiation des materiaux me- 
prety bag og tle <li 

%. juin 1979. Vol. 1. Poirier, J.; =e, J.M. 
te) Par, France; Commissariat a I'Energie Atomique 


From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The quench- and deformation- induced martensitic transfor- 
mations and thermal reversion of the martensitic phases in 18% 
Cr:8% Ni and 18% Cr:12% Ni austenitic steels have been investi- 
gated. Inhomogeneous void distributions and swellings were pro- 
duced in these steels by Ni* ion bombardment at 600°C as a conse- 
quence of the multi-phase structures formed during initial thermal- 
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(UKAEA unreay 

ment Establishment). pp 155-160 of Actes de la conference 
internationale sur le comportement sous irradiation des ma- 
Ca SNES 6S Cesena Se Stee ae Ste 
teurs rapides. Ajaccio, 4-8 juin 1979. Vol. Poirier, J.; 
| hn J.M. (eds.). Paris, France; » Earn on a 
l’Energie Atomique ((nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The swelling versus temperature profile for cold-worked 
M316 stainless steel irradiated in DFR to fluences around 6.5 x 10” 
n.cm~? (E > 0.1 MeV) is singly-peaked with maximum swelling at 
just below 600°C. The underlying microstructural features are dis- 
cussed. 


of and nickel ion 
bombardment ix the production of swelling in AISI 316 stain. 
less steel. Lauritzen, T.A.; Appleby, W.K.; Bell, W.L. (Gen- 
eral Electric Co., Sunnyvale, CA (USA)). pp 161-167 of 
Actes de la conference internationale sur le comportement 
sous irradiation des materiaux metalliques et des composants 
des coeurs des reacteurs rapides. Ajaccio, 4-8 juin 1979. 
Vol. 1. Poirier, J.; Dupouy, ri M. (eds.). Paris, France; Com- 
missariat a lEnergie Atomique ([nd]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
The high fluence swelling behavior of AISI 316 steel was 
studied by nickel-ion bombardment of unirradiated and low-fluence 
reactor preconditioned material and compared with that of high 
fluence material irradiated in EBR-II. A comparison of swelling 
rates produced by the two bombarding species shows that the 
swelling response per dpa produced by nickel ions and neutrons is 
equivalent at comparable temperatures. 


25247 Neutron and simulation data on void swelling in 
FV548 austenitic steel. Williams, T.M.; Arkell, D.R. 
(UKAEA Atomic Energy Research Establishment, Har- 
well). pp 169-175 of Actes de la conference internationale 
sur le comportement sous irradiation des materiaux metalli- 
ues et des composants des coeurs des reacteurs rapides. 
jaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
(eds.). Paris, France; Commissariat a l’'Energie Atomique 


ab. 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Significant aspects of the void swelling behaviour of FV548 
austenitic steel irradiated in the Harwell Variable Energy Cyclo- 
tron are identified. Recent results obtained from unstressed FV548 
steel specimens irradiated in DFR are also presented and shown to 
be consistent with the predictions made on the basis of the simula- 


by 200 KeV C* ion irra- 


; Nakahigashi, S. (Toshiba y > Kawa- 
saki, wa (J apan)); Ishida, Y.; Okada, T.; Iwanaga, H. 
(PNC, Tokyo o (apan)). pp 183-188 of Actes de la confer- 
ence interna le sur le comportement sous irradiation des 
a —— et des composants des coeurs des 


4-8 juin 1979. Vol. 1. Poirier, J.s 
ma a “ey. Pane, France; 


t a 
I’ Becrke Atomiqns (oa). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Void swelling temperature and dose dependence were stud- 
ied by 200 KeV C* ion irradiation in 20% cold worked 316 steel 
cladding tubes. The P and/or B addition effect, before and after 
heat-treatment, was also studied in modified 316 steel sheets. 
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25249 effects on the 
damage structures in accelerator. Williams, T.M. 
Atomic Energy Research Establishment, Harwell). pp 189- 
194 of Actes de la conference internationale sur le compor- 
tement sous irradiation des materiaux metalliques et des 
composants des ig des reacteurs rapides. ae 4-8 
juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
rance; Gunanieastie a Energie Atomique ([nd]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
A study of the development of dislocation structures in 
charged particle irradiated austenitic alloys has shown that the ef- 
fects of irradiation and materials variables may be apparent at doses 
of the order approximately 1 dpa. Irradiation of identical specimens 
to much higher doses indicates that low and high dose behaviour 
are closely related. 


25250 Effect of silicon on the void swelling of a ‘pure’ 
austenitic steel. Makin, M.J.; ao SS 
Atomic Energy Research Establishment, Harwell); Singh, 
B.N.; Leffers, T. (Risoe National Lab., Roskilde (Den- 


mark)). pp “195-203 of Actes de la conference internationale 
sur le comportement sous irradiation des materiaux metalli- 
ues et des composants des a des reacteurs rapides. 
pond 4-8 juin 1979. Vol. Poirier, J.; Dupouy, J.M. 
ah Paris, France; Comma a l'Energie Atomique 


From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Results are reported on the effect of silicon additions up to 2 
wt.% on the void swelling of a ‘pure’ Fe-15Cr-13Ni-1Mn alloy irra- 
diated by 1 MeV electrons in an HVM over the temperature range 
400-650°C. Data is given on the variation in void density, void size, 
linear swelling rate and threshold dose with silicon content. 


25251 Role of silicon in the void swelling of stainless 
steel. Fisher, S.B.; Madden, P.K. (Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 
205-211 of Actes de la conference internationale sur le com- 
portement sous irradiation des materiaux metalliques et des 
composants des coeurs des reacteurs rapides. Ajaccio, 4-8 
juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
rance; Commissariat a Energie Atomique ({nd]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Quantitative analysis of interstitial loop growth rate in steels 
irradiated at 600 - 660°C in the HVM allows evaluation of vacancy 
diffusivity. This decreases with increasing solute silicon content. 
Rapid silicon segregation to the loops causes eventual solute ex- 
haustion. Thus the resultant void growth rate is uninfluenced by 
trapping, although the void density is lower. A commercial cast of 
316 stainless steel was chosen for this study and an extra 1% wt 
silicon was added. Comparisons are made between the two alloys. 


25252 Effects of minor constitutional elements on void 
formation by electron irradiation for 316 stainless steel. 
Nagasaki, R.; Hishinuma, A.; Fukai, K.; Katano, Y.; Shirai- 
shi, K. (Japan Atomic Energy Research Inst., Tokai, Tbar- 
aki. Tokai Research Establishment); Ishida, Y.; Okada, T. 
(Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). pp 213-218 of Actes de la conference inter- 
nationale sur le comportement sous irradiation des mater- 
iaux metalliques et des com oie Vel. Pobie, s Do 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, 
. (eds.). Paris, France; Commissariat a Energie Atomi- 
- (nd). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Titanium and/or niobium addition to Type 316 stainless steel 
is effective to suppress void swelling when they are completely in 
solid solution. On the otherhand, carbides in the form of TiC or 
NbC give void nucleation sites and also enhance growth of the 
void. 


jposants des coeurs 
oe , 4-8 juin 1979. Vol. 1. Poirier, J. 
y, JM. ( ck” Peak Commissariat a 
l'Energie Atomique (([nd]). 
From Conference on irradiation behavior of metallic materi- 


second part the possibilities of the quantitative TEM are reported. 


25254 Void swelling and irradiation induced void shrink- 

age in DFR irradiated molybdenum and 

(UKAEA Atomic Energy 

well). pp 225-233 of Actes de la conference in 

sur le comportement sous irradiation des materiaux 4 
ues et des com: ts des coeurs des reacteurs rapides. 
io, 4-8 juin 1979. Vol. 1. J.; Dupouy, J.M. 

ei Paris, France; Commissariat a I'Energie Atomique 
From Conference on irradiation behavior of metallic materi- 

als for fast reactor core components; Corsica, France (5 Jun 1979). 
Molybdenum and TZM samples have been neutron irradiat- 

ed at doses up to 8x10**n/m? and temperatures between 450° and 

900°C. A TEM study of void parameters is presented. In general 

these parameters were almost independent of purity and tempera- 

ture but at 450°C interesting evidence of a void shrinkage phenom- 

ena was found. 


Measurement of radiation defects in iron alloys by 
neutron : 


. ¢ g 
in Schiffbau_und Schiffahrt m.b.H., Geesthacht-Tesperhude 
(Germany, F.R.)). pp 247-252 of Actes de la conference in- 
ternationale sur le comportement sous irradiation des mater- 
iaux metalliques et des co its des coeurs des reacteurs 
be es. Ajaccio, 4-8 juin 1979. Vol 1. Poirier, J.; Dupouy, 

. (eds.). Paris, France; Commissariat a lEnergie Atomi- 
po (nap. 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

By SANS measurements irradiation induced microscopic in- 
homogeneities in Cu-doped iron samples and in pressure vessel steel 
samples have been identified. The measurements were done parallel 
and perpendicular to an applied strong magnetic field. Irradiation 
enhanced Cu precipitation has been found as predominant effect. 


25256 Mechanical and metallurgical characteristics of 
iron-base austenitic a designed for LMFBR fuel cladding. 

Kondo, T.; Nakaji ; Isobe, S.; Watanabe, K. aga 
Atomic Energy 4 ~~ Tokai, Ibaraki. Tokai 
search Estab ; Okada, T. (PNC, Tokyo 
(Japan)). pp 252-258 of Actes MK, la conference internation- 
ale sur le comportement sous irradiation des materiaux me- 
talliques et des composants des coeurs des reacteurs rapides. 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
ap . Paris, France; Commissariat a Energie Atomique 

ndJ). 


From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Experimental verification of a proposed method of designing 
low Cr-Fe-base Mo and/or W bearing solid solution alloys was 
made. The comparison of the prediction and the test results indicat- 
ed that the increase in the austenite phase stability contributed to 
the creep strength significantly. A promising aspect was derived 
obtaining new materials potential for the advanced LMFBR core 
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25257 Stress-strain-strain rate curves for AISI 316 L and 
AISI 304 L iradiated. wp to 2.2 dpa. Albertini, C; Del 
Grande, A.; Montagnani, M. (Comitato Nazionale 
‘Energia Nucleare, Ispra (taly)). pp 259-265 of Actes de la 
conference internationale sur 


VEnergie Atomique reap. 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Effects of strain rate (10~? to 10? s~*) and temperature (20, 
400, 550°C) on the mechanical properties of the austenitic stainless 
steels AISI 316L and AISI 304L irradiated to a dose of 2.2 dpa 


austenitic alloys. Shiraishi, H.; Shinno, H.; 
Watanabe, R. (National Research Inst. for Metals, Tokyo 
(Japan)). pp 267-272 of Actes de la conference internation- 
ale sur le comportement sous irradiation des materiaux me- 
talliques et des com ts des coeurs des reacteurs rapides. 


posan 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, J.M. 
ah. Paris, France; Commissariat a I'Energie Atomique 


From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The comparison of irradiation embrittlement between neu- 
tron irradiation and helium injection by cyclotron was made in 316 
and 25-35 nickel Fe-Ni-Cr austenitic alloys. The severer embrittle- 
ment was caused by the increase of Ni, the addition of Ti and Al, 
and the lowering of C. 


—_ Deformation and rupture processes in fuel cladding 
under steady state and transient reactor conditions. Mat- 
thews, J.R. (UKAEA Atomic Energy Research Establish- 
ment, Harwell). pp 273-289 of Actes de la conference inter- 
nationale sur le comportement sous irradiation des mater- 
iaux metalliques et des com ae ee oe Eee 
. Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, 
. (eds.). Paris, France; Commissariat a Energie Atomi- 

= nd). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
The deformation and rupture behaviour of fast reactor fuel 
pin cladding is reviewed and placed in the context of four operat- 
ing regimes of the reactor; steady state operation, operational 
power changes, overpower transients and reduced coolant flow. In 
each of these regimes the relevant deformation and rupture mecha- 
nisms are found to be distinct. The choice of cladding failure crite- 
ria is discussed and areas where information is deficient are identi- 

fied. 


25260 Sw mechanical properties, and microstruc- 
ture of type 316 stainless steel at fusion reactor damage 
levels. Horak, J.A.; Bloom, E.E.; Grossbeck, M.L.; Maziasz, 
P.J.; Stiegler, J.O.; Wiffen, F. W. (Oak Ridge National Lab., 
™ (USA)). pp 325-330 of Actes de la conference interna- 
tionale sur le comportement sous irradiation des materiaux 
metalliques et des composants des — des reacteurs ra- 
Ajaccio, 4-8 juin 1979. Vol. 1. Poirier, J.; Dupouy, 

M. (eds.). Paris, France; Commissariat a Energie Atomi- 
que ({nd)). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Alloys such as AISI 316 stainless steel exhibit more swelling 
and larger decreases in ductility when irradiated to produce fusion 
reactor He and dpa levels than at fast reactor He and dpa levels. 
For T < approximately 0.5 Tm swelling is decreased and ductility 
increased by cold work and/or small conditions of Ti. Structural 
components of fusion reactors may have to operate below 550°C to 
ensure adequate ductility for long-term service. 
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25261 Hexagonal tube deformations. Capes = 
conception and choice of materials. Arnaud, G.; Bernard, Dy 
Ammann, P. (CEA Centre d’Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). pp $or.34 of 
Actes de la conference internationale sur le comportement 
sous irradiation des materiaux metalliques et des composants 
des coeurs des reacteurs ar io, 4-8 juin 1979. 
Vol. 1. Poirier, J.; Dupouy, J.M. (eds.). Paris, France; Com- 
missariat a lEnergie Atomique ({nd)). (In French) 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The principal deformations of hexagonal tubes in stainless 
steel 316 strain hardened, and their consequences on the assemblies 
performances are described. Other alloys should allow to improve 
the behaviour under irradiation: the advantages and the possibilities 
of their use are studied. 


creep of SS316 under light ion bom- 
bardment. : rs Jang Ps Sehwag, C.; Ullmaier, H.; Viehweg, 
La Juelich G.m.b.H. (Germany, 
F.R.). y fuer 5 oreo ‘orschung). pp 415-418 of Actes 
de la conference internationale sur le comportement sous ir- 
radiation des materiaux metalliques et des com its des 
coeurs des reacteurs rapides. Ajaccio, 4-8 juin 1979. Vol 1. 
Poirier, J.; Dupouy, J.M. (eds.). Paris, France; Commissariat 
a Energie Atomique ([nd]). 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Irradiation creep experiments were performed on a pure 
cold-worked Fe-Ni-Cr-Mo alloy of SS 316-composition, on com- 
mercial SS 316 - 20 % cold worked and on this cold worked, com- 
mercial steel after a 5 hour annealing treatment at 700°C, with 7 
MeV protons or 10 MeV deuterons. Creep rates as a function of 
stress and temperature dependence of creep rates were examined. 


25263 Effect of phase instabilities on the correlation of 
nickel ion and neutron irradiation swelling in solution an- 
nealed 316 stainless steel. Rowcliffe, A.F.; Lee, E.H.; Sklad, 
P.S. (Oak Ridge National Lab., TN (USA)). pp 1-7 of Actes 
de la conference internationale sur le comportement sous ir- 
radiation des materiaux metalliques et des com ts des 
coeurs des reacteurs rapides. Ajaccio, 4-8 juin 1979. Vol. 2. 
Poirier, J.; Dupouy, J.M. ne Paris, France; Commissariat 
a I'Energie Atomique ([nd]) 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Annealed 316 stainless steel specimens were neutron irradiat- 
ed to establish steady-state microstructures and then subjected to 
further high temperature irradiations with a 4 MeV Ni ions. It is 
shown that void growth under neutron irradiation is simulated in 
ion irradiations carried out at approximately 180°C above reactor 
temperature. However, the precipitate microstructure developed 
during neutron irradiation is unstable during subsequent ion irradia- 
tion. As a result, the relative swelling rates at various reactor tem- 
peratures are not simulated correctly. 


25264 Toward a comprehensive theory of radiation-in- 
duced swelling and creep. The point defect concentrations. 
Mansur, L.K.; Yoo, M.H. (Oak Ridge National Lab., TN 
(USA)). pp 9-16 of Actes de la conference internationale sur 
le comportement sous irradiation des materiaux metalliques 
et des com ts des coeurs des reacteurs rapides. Ajaccio, 
4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, J.M. - Paris, 
France; Commissariat a lEnergie Atomique ([nd 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The theory of void swelling and irradiation creep is now 
fairly comprehensive. A unifying concept on which most of this un- 
derstanding rests is that of the rate theory point defect concentra- 
tions. Several basic aspects of this unifying concept are reviewed. 
These relate to local fluctuations in point defect concentrations pro- 
duced by cascades, the effects of thermal and radiation-produced 
divacancies, and the effects of point defect trapping. 
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25265 Measurement of radiation defects in iron alloys by 
oem of Se ce neutron Fri 


sur le comportement sous irradiation des mater- 
mg ay ts des coeurs des reacteurs 
Ajaccio, 4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, 
. (eds.). Paris, France; Commissariat a lEnergie Atomi- 
wa (nd). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
By SANS measurements irradiation induced microscopic in- 
homogeneities in Cu-doped iror samples and in pressure vessel steel 
samples have been identified. The measurement were done parallel 
and perpendicular to an applied strong magnetic field. Irradiation 

enhanced Cu precipitation has been found as predominant effect. 


25266 Creep of simple nickel alloys under neutron irra- 
diation. Jones, R.B.; Crossland, I1.G. (Central Electricity 
Generating Berkeley (UK). Berkeley Nuclear Labs.). 
pp 49-55 of Actes de la conference internationale sur le 
nen | — irradiation des materiaux metalliques et 
des com les coeurs des reacteurs rapides. Ajaccio, 4- 
8 juin 1 2 Vol 2. Poirier, J.; Dupouy, J.M. a? Paris, 
France; Commissariat a l‘Energie Atomique ([nd]). 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

The irradiation creep of nickel alloys (Ni+14.8 w/o Mo or 
Ni+5.9 w/o Al or Ni+1% AlOs particles) has been examined 
using loaded helical torsion springs exposed, at 270 to 360°C, to be- 
tween 0.2 and 6 dpa (NRT) over a range of damage rates in DFR. 
Solid solution hardening with molybdenum or precipitation harden- 
ing with aluminium reduced the irradiation creep rate of nickel by 
an order of magnitude and strongly suppressed the anticipated in- 
crease of creep rate with increasing damage rate. Dispersion har- 
dening with alumina particles was less effective in reducing irradia- 
tion creep. 


25267 Effect of element additions on irradiation swelling 
and embrittlement of steels containing 16% of chromium and 
25% of nickel or 16% of chromium and 30% of nickel. A 
va, N.P.; Ageev, V.S.; Budylkin, N.I.; Kolesnikov, A AN. 
va, E. ; Ostrouvskii, Z.E.; Prokno v, V.L; Sha- 
ae V.K. pp 57-77 of Actes de la conference interna- 
tionale sur le comportement sous irradiation des materiaux 
ues et des composants des coeurs des reacteurs ra- 
jaccio, 4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, 
M. (eds.). Paris, France; Commissariat a Energie Atomi- 
que nap. (In Russian) 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
In this paper experimental results on the effect of chemical 
composition of steels and alloys on irradiation damages are present- 
ed. Are also presented the effect of additions of titanium or of mo- 
lybdenum or of titanium and aluminium on irradiation embrittle- 
ment of steels containing Cr 16% - Ni 25% and Cr 16% - Ni 30% 
at 410°C and 600°C under a neutron flux of energy higher than 0.1 
MeV. 


Irradiation effects and properties of refractory ma- 
terials. Bykov, V.N.; Zakmarova, M.I1; Artemov, N.A.; 
Vakhtin, A.G. pp 79-94 of Actes de la conference interna- 
tionale sur le comportement sous irradiation des materiaux 
ues et des composants des coeurs des reacteurs ra- 
io, 4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, 
M. (eds.). Paris, France; Commissariat a lEnergie Atomi- 
que nap. (In Russian) 
From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 
Complex phenomena occur by irradiation of refractory 
metals: restructuration of crystal lattices, point defect formation, 
macroscopic modification of properties etc... Structural modifica- 
tions of vanadium, niobium, tantalum, molybdenum and tungsten 
are studied in this paper as a function of temperature, annealing, ac- 
tivation energy and orientation. 
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Irradiation damage kinetic in steel- 
OKhiGNISM3B. Shcherbak, V.I.; Bykov, V.N.; Dmitriev, 
V.D. pp 95-113 of Actes de la conference internationale sur 
le comportement sous irradiation des materiaux metalliques 
et des com its des coeurs des reacteurs Ajaccio, 
4-8 juin 1979. Vol. 2. Poirier, J.; Dupouy, J.M. (eds.). Paris, 
— Commissariat a lEnergie Atomique (ir ). 
sian 

From Conference on irradiation behavior of metallic materi- 
als for fast reactor core components; Corsica, France (5 Jun 1979). 

Irradiation damage of steel-Okh16N15M3B used to a large 
extent in the Soviet nuclear industry is studied in this paper. Rela- 
tions between radiation dose, temperature, vacancies and disloca- 
tions are examined. Interaction between point defects, screw dislo- 
cations and vacancies are also examined to obtain radiation damage 
kinetics. 


25270 Influence of environment and microstructure on fa- 
tigue and creep crack growth in thick section AISI type 316 
stainless steel. P.; Brinkman, C.R. pp 15-31 of Ma- 
terial-environment interactions in structural and pressure 
aan service, MPC-15. Smith, G.V. (ed.). New 
daab. NY; American Society of Mechanical Engineers 
n 

Transgranular fatigue-dependent or accelerated intergranular 
creep-dependent regimes of crack growth were identified in two 
casts (heats) of AISI type 316 stainless steel when cycled under 
load control in air at 565 and 600 C at high (~ 1 Hz) and at low 
(10-* Hz) frequencies, respectively. Although the fatigue properties 
of the two steel casts were similar, their microstructures were sig- 
nificantly different in that one cast tested in the as-received condi- 
tion had virtually no grain boundary carbide. The second cast of 
steel, which had been aged for 86,500 h at 565 C, contained exten- 
sive continuous grain boundary carbide. The relationships between 
microstructure of the steels, growth rates, and metallography of 
crack growth are discussed. 


26271 uaport of the ORR-MFEL4 speceral talloring Nuetronic = 
tions in of the ORR- spectral tailoring 
ments. ie, R.A.; Childs, R.L.; Gabriel, T.A. Oak Ridge 
National Lab., TN). Mar 1982. NTIS, PC Al6/MF A 
Order Number DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Three-dimensional neutronics calculations are being carried 
out to follow the irradiation environment of the ORR-MFE-4A and 
-4B experiments. These calculations currently cover the 30 ORR 
cycles completed for the -4A experiment and 9 ORR cycles com- 
pleted for the -4B experiment, which correspond to 221,178 MWh 
and 86,634 MWh, respectively. At Cam engeeninn, Se cea 
yield 6.66 x 10° neutrons/m? in thermal fluence, 1.99 x 10” new. 
trons/m? in total fluence, 5.05 dpa in type 316 stainless steel, and 
51.78 at. ppM He in type 316 stainless steel (not including 2.0 at. 
ppM from *°B) for the -4A experiment. The -4B experiment has 
achieved 2.52 x 10* neutrons/m? in thermal fluence, 7.52 x 10” 
neutrons/m? in total fluence, 1.91 dpa and 8.13 at. ppM He in type 
316 stainless steel. 


25272 (DOE/ER—0045/7, = 
HFIR-MFE-RB1, -RB2, and 


30-35) ———- 
low-temperature irra- 
diation of path E ferritic steels. Vitek, J.M.; Woods, J.W. 


(Oak Ridge National Lab., TN). Mar 1982. NTIS, PC Al6/ 
MF AOl1. Order Number DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

The HFIR-MFE-RB1, -RB2, and -RB3 experients are 
planned for low-temperature irradiation of a variety of specimen 
types of ferritic steels to approximately 10 and 20 dpa. The final 
specimen matrices for RB1 and RB2 are given, along with a pre- 
liminary matrix for RB3. Also given are details on the alloys in- 
cluded and their conditions. Assembly of the RB1 and RB2 cap- 
sules is presently under way. Irradiation of the RB1 capsule is 
planned to start in November 1981, and irradiation of RB2 is ex- 
pected to begin about January 1982. 
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25273 (DOE/ER—0045/7, pp 36-40) ee HFIR- 
MFE-T3 for low-temperature irradiation of miniaturized 
Charpy V-notch specimens of nickel-doped ferritic steels. 
Vitek, J.M.; Woods, J.W. (Oak Ridge National Lab., TN). 
Mar 1982. NTIS, PC A16/MF AOl. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual pro; rt for BS coperimes ending pe 30, 1981. 

P'The H The HFIR-MFE- tal capsule is described. This 
experiment consists of miniature nag coe V-notch specimens of 12 
Cr-1 MoVW and 12 Cr-1 MoVW-2 Ni alloys. The different levels 
of nickel will result in different helium levels generated during irra- 
diation, and thus will allow for an evaluation of the effect of helium 
on impact properties. Irradiation of the capsule has started with 

projected fluence at midplane that will produce 10 dpa expected by 
January 1982. 


25274 (DOE/ER—0045/7, pp 42-47) Results of the 
MFE-S in-reactor fatigue crack growth experiment. Ermi, 
A.M. (Hanford eering Development Lab., Richland, 
WA). Mar 1982. S, Al6 AOl. Order Number 
DE82008 103. 
In Alloy development for irradiation performance. Semian- 
nual pro; rt for tember 30, 1981. 
Wiiscicadon of to cut geotth peckaass bom te ORR 
MFE-S5 in-reactor fatigue test and from the HEDL thermal control 
test has been completed. Results indicated that there were no ef- 
fects of dynamic irradiation on crack growth at a fluence of 1.5 x 
10: n/cm?(E > 0.1 MeV). Furthermore, the crack growth rates in 
elevated temperature sodium were a factor of 3 to 4 lower than in 


room temperature air. 


25275 ea pp 48-53) Effect of preinject- 
ed helium on swelling and microstructure of neutron irradiat- 
ed stressed type 316 stainless steel. Hishinuma, pty 4 
J.M. (Oak Ridge National Lab., TN). Mar 1982. NTIS, PC 
A16/MF AO1. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period ending September 30, 1981. 

"iD aie pected, examination Sag ane dh on pressurized 
tubes of 22%-cold-worked type 316 stainless steel after irradiation 
at 525°C. The hoop stress was 31.7 MPa and the fluence was 5 x 
10° neutrons/m*? (> 0.1 MeV) producing 23 dpa. Helium was 
preinjected into the center portion of the tube specimen to levels of 
20 and 60 at ppM. Diameter measurements, which include both 
swelling and creep effects, show that a 20 at. ppM He preinjected 
region expanded about 30% less than the uninjected regions. For a 
sample with 60 at. ppM He, a 60% lower expansion was found. 
The microstructure of a 60 at. ppM He preinjected region shows a 
biomodal cavity distribution. An inhomogeneous distribution of 
voids less than 50 nm in diameter is accompanied by a homogene- 
ous population of tiny cavities, with a concentration near 10**/m*. 
In the uninjected region, a single distribution of cavities was ob- 


served with a number density of about 1 x 10°/m® and an average: 


diameter of about 100 nm. Precipitates were observed in both re- 
. Almost all were eta-phase, with a number density of about 5 


x 10!%/m?. 
25276 (DOE/ER—004 p 54-97) Microstructural 
adel types 316 anage 316 + Ti 
fluence 


stainless steels irradiated in HFIR: temperature and 
dependence of the dislocation component. Maziasz, P.J. (Oak 
Ridge National Lab., TN). Mar 1982. NTIS, PC Al6/MF 
AOl. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period ome tember 30, 1981. 

Pithe dislocation structures orcnldewerked type 316 
stainless steel (CW 316) and CW 316 + Ti are investigated and 
compared after thermal HFIR irradiation at 55 to 750°C at 
fluences producing up to 16 dpa and 1020 at. ppM He, and EBR-II 
irradiation to 8.4 and 36 dpa at 500 to 630°C. The CW 316 shows 
dislocation recovery on aging in the range 550 to 700°C, with re- 
covery increasing as temperatures increase. By comparison, CW 
316 + Ti exhibits MC formation and resists dislocation recovery 
for 4400 h at 700°C. Dislocation recovery and precipitation are un- 
coupled in CW 316 after EBR-II irradiation. Recovery is enhanced 
and precipitation is retarded. The DO heat of CW 316 does not 
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form Frank loops in the 500 to 630°C range. Network dislocation 
concentrations tend toward a steady value of 1 to 3 x 10*m/m%, 
with only slight tempdrature and fluence variations. During HFIR 
irradiation, CW DO heat 316 shows dislocation recovery after 7 to 
10 dpa, with moderate temperature dependence from 55 to 450°C 
and stronger temperature dependence above 450°C. Between 55 
and 550°C the dislocation recovery is strongly coupled to other mi- 
crostructural features. Frank loops are found for irradiation at 
450°C and below, cavities at 350°C and above, and precipitation at 
450°C and above. The dislocation structure recovers to similar 
values in HFIR and EBR-II at 550 to 630°C. 


25277 (DOE/ER—0045/7, zg 98-109) Equations to de- 
scribe the swelling of 20%-col a L ~ 316 stainless 
steel irradiated in HFIR. Maziasz, M.L. 
(Oak Ridge National Lab., TM Mar Tiga. Sus. PC Al6/ 
MF AO1. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress et for period ending September 30, 1981. 

Equations describing cavity volume fraction swelling are de- 
veloped for 20% cold. worked type 316 stainless steel (CW 316) ir- 
radiated in HFIR. These equations are based on the physical phe- 
nomena observed in the microstructure, such as matrix void swell- 
ing, matrix bubble swelling, grain boundary cavity swelling, and 
precipitate-assisted void swelling. The temperature and fluence de- 
pendence of each component is considered, and microstructural in- 
formation is interpolated to provide a description of the swelling 
behavior within the limits of the data set (up to 50 to 60 dpa). The 
data base is for the DO heat of CW 316. Some facets of the swell- 
ing behavior, such as void attachment to eta (MsC) phase particles 
at lower temperature, may vary between heats of type 316 stainless 
steel. Other components, such as bubbles in the matrix and grain 
boundary cavities, may be more general. The expression of total 
swelling as the sum of distinct, microstructurally related compo- 
nents allows flexibility in describing other heats of steel having gen- 
erally similar behavior but with some differences in precipitate re- 
sponse, for example. 


25278 eg per etd aT 110-117) Weld bend tests 


on irradiated, 20% cold-worked 316 stainless steel. Atkin, 
S.D. (Hanford oe Development Lab., Richland, 
WA). Mar 1982. S, A16/MF A0O1. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Samples of 20% CW 316 ss. were sectioned from various 
axial locations along an irradiated EBR-II duct. The bend samples 
were fabricated by Tungsten-Inert-Gas (TIG) welding two tabs to- 
gether along the width. Bending was accomplished by centrally 
loading the root side of the weld while both ends of the specimen 
were supported by pins. The effects of sample fluence level, test 
temperature, and deflection rate on strength and ductility were in- 
vestigated. A preliminary evaluation indicates the ductility of the 
welded material is much greater than expected. Helium produced in 
the metal during reactor service does not appear to cause embrittle- 
ment of the weld zone. 


25279 (DOE/ER—0045/7, pp 122-138) Mechanical 
property evaluations of path C vanadium alloys. 
Gold, R.E. Mar 1982. NTIS, PC Al6/MF AOl. Order 
Number DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Creep/stress-rupture tests were performed on sheet speci- 
mens of the three Path C vanadium Scoping Alloys in the tempera- 
ture range 650 to 800°C. As expected, the V-15Cr-5Ti was strong- 
est in creep, followed by VANSTAR-7 and V-20Ti. These tests 
represented over 12,000 hours of testing in the ultra-high vacuum 
creep test stands. In addition to the creep tests, a series of con- 
trolled nonmetallic contamination exposures were carried out at 
800°C. Oxygen was used as the contaminating specie for these tests 
which demonstrated the capability of an existing UHV microba- 
lance system for introducing controled levels of contaminants into 
the vanadium alloys. Fractographic analyses of both creep and ten- 
sile tested specimens are also presented. 
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25280 (DOE/ER—0045/7, 139-144) Fatigue behavior 
of unirradiated vanadium alloys. Liu, K.C. (Oak Na- 
tional Lab., TN). Mar 1982. NTIS, PC Al6 AOl. 
Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

A simple two-term power law was used to fit the strain con- 
trolled fatigue data obtained for unirradiated V-15% Cr-5% Ti at 
room temperature, 550, and 650°C. Comparisons were then made 
between data generated on this alloy at 550°C and similar data ob- 
tained on 20%-cold-worked type 316 stainless steel at the same tem- 
perature. This comparison showed the vanadium alloy to have a 
similar low cycle fatigue life at less than 10,000 cycles but a superi- 
or resistance to fatigue damage at higher cyclic lives. The general 
data trend for this alloy suggested an endurance limit at strain 
ranges of approximately 0.7 and 0.6% at 550 and 650°C, respective- 
ly. Limited testing of VANSTAR-7 indicates fatigue properties 
slightly inferior to the V-15% Cr-5% Ti alloy. 


25261 (DOE/ER—0045/7, pp 145-152) Effect of 70°C 
irradiation on the tensile of VANSTAR-7. Wiffen, 
F.W. (Oak Ridge National Lab., TN). Mar 1982. NTIS, PC 
A16/MF AO1. ler Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Irradiation of VANSTAR-7 at about 70°C, followed by ten- 
sile tests at 25°C, has shown that plastic instability occurs in this 
alloy as it does in many other bcc alloys. Plastic instability, which 
results from dislocation channeling, occurs for displacement 
damage levels of 0.01 dpa or greater and limits the uniform tensile 

to about 0.1%. Irradiation has not yet 

saturated at a damage level of 1 dpa. Total elongation is still great- 
er than 2% at this damage level, and the fracture mode is fully duc- 
tile. 


25262 (DOE/ER—0045/7, pp 153-163) % ot crack 
propagation in — = titanium alloys. ; Ermi, 
A.M. (Hanford Engi Development R Richland’ 
WA). Mar 1982. S, PC Al6 AOl. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Room temperature tests have been performed on selected ti- 
tanium alloys. At relatively small values for the stress intensity 
factor, AK, the crack growth rates for all titanium alloys investigat- 
ed are within a factor of three. Each of the titanium alloys has ob- 
mo gy crack propagation for stress intensity factors as small as 4.2 
MPa V m. 


25283 (DOE/ER—0045/7, pp —— Evidence of seg- 
regation to martensite lath boundaries in temper-embrittled 
12Cr-1Mo-.3V steel (HT-9). Lechtenberg, T.A. Mar 1982. 
NTIS, PC A16/MF A01. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

The decrease in toughness of normalized and tempered HT9 
on aging for 100 h at 550°C is related to segregation of minor ele- 
ments at martensite lath boundaries. 


25264 (DOE/ER—0045/7, pp 178-185) Auger analysis 
of a superheater tube of HT-9 in-service for 80,000 hrs at 
600C. Lechtenberg, T.A. Mar 1982. NTIS, PC A1l6/MF 
AO1. Order seed DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

It has been shown in the previous contribution that the mi- 
crostructure of HT-9 to be placed inservice or in irradiation experi- 
ments is critically affected by prior processing and heat treating 
steps taken prior to that. This paper presents data suggesting that 
long-term thermal aging effects on the mechanical properties are 
not as dependent on the metalloid or nonmetallic impurities such as 
silicon or sulphur, but are controlled by larger, more slowly diffus- 
ing species such as copper. 
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(DOE/ER—0045/7, pp meget yy of hydro- 

Ge denies on Se tae sap 9 base metal. 
Hyzak, J -M.; Garrison, W.M. (Sandia National Labs., Liver- 
more, CA). Mar 1982. NTIS, PC Al6/MF A011. Order 
Number DE82008103. 

In Alloy rate t for irradiation performance. Semian- 
nual report for period ending September 30, 1981. 

This report summarizes results on the effect of hydrogen, in- 
troduced by cathodic charging, on the tensile properties of HT-9 
from the National Fusion heat supplied by General Atomic. Three 
microstructures were tested; as-queched (Q), quenched-and-tem- 
See SOC) ad GEES CARS and OMS wat’ G/T/ 
CW). These data will serve as the baseline for the continuing study 
of hydrogen effects on the tensile and toughness properties of HT-9 
base metal and weld microstructures. Tensile i were cath- 
odically charged at 0.003 A/cm? and 0.006 A/cm? for up to 1500 
minutes, immediately copper plated, and tested at room tempera- 
ture. Charging at 0.003 A/cm? for only 90 minutes reduced the ten- 
sile ductility by 63% and changed the fracture mode from that of 
dimpled rupture to a combination of intergranular cracking and 
martensite interlath fracture. Unexpectedly, the quenched-and-tem- 
pered specimens which were cold worked (Q/T/CW) were not as 
sensitive to hydrogen charging. Charging at 0.006 A/cm? for 150 
minutes neither lowered the tensile ductility nor changed the frac- 


204-219) 
o-.3V¥-.5W (HT-9) mar- 
a in fusion 


. "4 
J.C.; Lechtenberg, T.A. Mar 982, NTIS, PC TIS Pe AIG ME 
A01. Order Number DE82008103. 
In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 
A review of the current literature, industrial experience in 
beth thn, eas Mae Ga es oP tee 
under the ADIP Path E program has resulted in a number of obser- 
vations and recommendations regarding the weldability and long 
term integrity of HT-9. In the opinion of the authors, the weldabi- 
lity characteristics of HT-9 does not preclude this alloy from con- 
sideration as a first wall/blanket material for fusion machines. 


25287 (DOE/ER—0045/7, pp 220-229) Fracture tough- 
mer potential techniques. 1 F.H.; wie GL (Hanford En- 
uang, ire, (e) 
gicering Dev ent Lab., Richland, WA). Mar 1982. 
S, PC ny, F AOl. Order Number DE82008103. 
In Alloy development for irradiation performance. Semian- 
nual for ber 30, 1981. 
PTE eloceropotental technique hes been applied to determine 
J/sub 1c/ on single specimens of HT9. The technique was extended 
to 9Cr-1Mo in this work. Fracture to tests were performed 
on unirradiated 9Cr-1Mo specimens at 25, 232 and 427°C, and on 
HT9 specimens at 25 and 232°C for comparison. Continuous crack 
extension measurements and J versus Aa curves were obtained 
through the use of a semi-empirical expression in terms of V/Vo 
and a/a. The analysis of tests res shows that for HTS, the 
single specimen agrees well with the multi-specimen 
method in een rg J/sub 1c/, however, there is noticeably 
larger (order 15%) uncertainty for 9Cr-1Mo tested at 427°C. Alloy 
9Cr-1Mo shows less variation in the temperature dependence of J/ 
sub Ic/ and a higher resistance to crack propagation than HT9. 


25288 (DOE/ER—0045 230-234) TEM specimen 
a for the HFIR- MEE-RBA 


WA). Mar Mar 1982. Nis, Pe Ale Alen 
DE82008 10 


In pol development for irradiation performance. Semian- 
nual pro; rt for period ending September 30, 1981. 

° Tiel eonsinene of the ferritic alloys HT-9, 9Cr-1Mo and 2 
1/4Cr-1Mo have been prepared for inclusion in the HFIR-MFE- 
RB! irradiation. The specimen matrix encompasses all the condi- 
tions being irradiated in the EBR-II AD-2 test. Additionally, the 
matrix includes specimens of HT-9 weld fusion zones and simulated 


AOl. Order Number 
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heat-affected zones to study the microstructural response of weld- 
ments. 


25289 aye ag te tae pp = Miniature 
charpy specimen test devi pact test re- 
sls forthe frei alloy HTS, Hu, W.L.; Panayotou, N.F. 

Development Lab., Richland, WA). 
weet 982. Ss, Ss, PC A16/MF A0l. Order Number 
DE82008 103. 


In Alloy development for irradiation performance. Semian- 
nual at report for period tember 30, 1981. 
A miniature charpy v-notch (C type impact specimen 
geometry has been selected and two instrumented drop towers 
have been purchased from Effects Technology, Incorporated (ETI) 
and received at HEDL. Impact testing of unirradiated HT9 minia- 
ture CVN i has been performed at temperatures of -100 to 
+ 100°C. The ductile to brittle transition temperature obtained is in 
excellent agreement with data obtained using full size HT9 CVN 
specimens. Dynamic fracture toughness data can also be obtained. 
However, improved instrumentation will be required to obtain dy- 
namic fracture toughness data outside the lower shelf region. 


25290 (DOE/ER—0045/7, pp 252-262) Effects of a 
water quench on HT-9, McCarthy, J.M.; Gelles, D.S. (Han- 
ford Engineering Development Lab., Richland, WA). Mar 
1982. S, PC AIl6/MF AOl. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual pro tee for pais ending September 30, 1981. 

f HT-9 were given a heat treatment 5 

minutes at 1038°C followed by a water quench, then 1 hour at 
760°C followed by air cooling. Surface cracks were found in all 
three specimens following heat treatment. Charpy tests were per- 
formed on these HT-9 specimens to determine the effect of water 
quenching relative to air cooling. A Charpy test at 23°C (upper 
shelf behavior) showed the water-quenched HT-9 to be 1.70 times 
as tough as the HT-9 air cooled. The tests performed at -59°C 
(lower shelf behavior) showed a similar increase in toughness (up to 
1.71 times). The consequence of a water quench is therefore found 
to be a large increase in upper shelf energy which results in an ef- 
fective DBTT shift of ~ 40°C but only a small change in the 
lower shelf behavior. 


ae a heh pp 263-274) Effect of heat 
treatment variations on 9 Cr-1 MoVNb and 12 Cr-1 MoVW 
ferritic steels. Vitek, J.M.; Kiveh, R.L. (Oak Ridge National 
Lab., TN). Mar 1982. NTIS, PC Al16/MF AOl. Order 
Number DE82008103. 

In Alloy development for irradiation performance. Semian- 

nual ropes report for period endin, tember 30, 1981. 

effect of variations in t treatment of 9 Cr-1 
MoVNb and 12 Cr-1 MoVW have oth evaluated. Dissolution of 
carbides during austenitization was found to be somewhat faster in 
9 Cr-1 MoVNb than in 12 Cr-1 MoVW. The effect of cooling rate 
after austenitization was strongly dependent on the austenitization 
time and temperature. The 9 Cr-1 MoVNb alloy structure was 
found to be more sensitive to cooling rate than the structure of 12 
Cr-1 MoVW. Under some circumstances, furnace cooling of 9 Cr-1 
MoVNb after austenitizing resulted in a ferrite plus carbide struc- 
ture rather than a martensite lath structure, and in addition the car- 
bide was not the same as that formed during tempering. The pre- 
cipitation reactions in both alloys are essentially complete after tem- 
pering 1 h at 650°C. In 12 Cr-1 MoVW the principal carbides are 
chromium-iron rich MasCs and vanadium rich MC, whereas those 
in 9 Cr-1 MoVNb were chromium-iron rich MasC. and niobium-va- 
nadium rich MC. 


(DOE/ER—0045/7, pp 275-283) Tensile proper- 
— of ferritic steels after low-temperaure HFIR irradiation. 
Klueh, R.L.; Vitek, J.M. (Oak Ridge National Lab., TN). 
Mar 1982. NTIS, PC Al16/MF AOl. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 

nual pro; rt for pastes ending September 30, 1981. 
° Tensil » epubaens from small ‘- - of ferritic (martensitic) 
steels based “A 2 Cr} Cr-1 MoVW, 9 Cr-1 MoVNb, and the low-alloy 
ferritic 2 1/4 Cr-1 Mo steel have been irradiated in HFIR to dis- 


ERA VOL. 7,NO.9 / 3092 


placement damage levels of up to 9.3 dpa and helium contents of 10 
to 82 at. ppM. The 12 Cr-1 MoVW- and 9 Cr-1 MoVNb-base com- 
positions were irradiated along with similar alloys to which nickel 
had been added for helium production. During the present report- 
ing period, irradiated specimens of 2 1/4 Cr-1 Mo steel in the nor- 
malized-and-tempered and isothermally annealed conditions were 
tensile tested at room temperature and 300°C. The yield strength 
and ultimate tensile strength of the irradiated samples displayed 
considerable hardening over the unirradiated condition. 


25293 (DOE/ER—0045/7, pp 300-311) Compatbility of 
austenitic and ferritic ~y a 17 at. % Li. Tortorelli, 
P.F.; DeVan, J.H. (Oak Ridge National Lab., TN). Mar 
1982. NTIS, PC Al6 MF AOl. Order Number 
DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period tember 30, 1981. 

. Type 1¢ seninloes steel steel and snd FETS taffened ered significant weight 
losses be 0 exposed to static Pb-17 at. % Li, particularly at 500°C. 
This was in contrast to the negligible weight changes of these 
alloys when they were exposed to pure lithium under similar condi- 
tions. However, the magnitude of the weight losses in Pb-17 at. % 
Li were apparently not sufficient to change the tensile properties of 
these alloys or to cause sufficient attack of the specimens exposed 
at 300 and 400°C. It appears that, for ferrous alloys, the application 
of Pb-17 at. % Li as a semistagnant breeding fluid in a fusion reac- 
tor may be limited to temperatures of 400°C or less. Containment 
alloys of low nickel and chromium activities would be preferable. 


25294 (DOE/ER—0045/7, pp 312-320) Corrosion of 
iron-base alloys in flowing lithium. Tortorelli, P.F.; DeVan, 
J.H.; Liu, C.T. (Oak Ridge National Lab., TN). Mar 1982. 
NTIS, PC A16/MF AO1. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual pro report for period ending September 30, 1981. 

eight loss data are reported for the long-range-ordered 

(LRO) alloy Fe-31.8 Ni-22.5 V-0.4 Ti (wt %) exposed to lithium in 
type 316 stainless steel thermal-convection loops (TCLs) for up to 
5000 h at 600°C. Very high corrosion rates were measured and ex- 
tensive corrosive attack was observed. The exposed surfaces were 
depleted in nickel and correspondingly enriched in iron and vanadi- 
um. Another lithium-type 316 stainless steel TCL was used to study 
the dependence of the dissolution rate of type 316 stainless steel in 
flowing lithium on temperature. The observed temperature depend- 
ence was consistent with an apparent overall activation energy of 
160 kJ/mol (38 kcal/mol). This is a higher activation energy than 
has been measured in earlier tests and this difference indicates prob- 
lems with reproducibility of activation energies measured in differ- 
ent experiments. 


25295 (DOE/ER—0045/7, pp 321-347) Environmental 
structural 


effects on properties of alloys. Chopra, O.K.; 
Smith, D.L. (Argonne National Lab., IL). Mar 1982. NTIS, 
PC A16/MF AO1. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

Several constant-stress compatibility tests and continuous- 
cycle fatigue tests have been conducted on HT-9 alloy and Type 
304 stainless steel at 755 K in a flowing lithium environment. The 
results indicate that for applied stresses below the yield stress of the 
material, the corrosion behavior of HT-9 alloy and Type 304 stain- 
less steel is independent of stress. The fatigue properties of these 
materials are strongly influenced by the concentration of nitrogen 
in lithium. For HT-9 alloy, the fatigue life in lithium containing 100 
to 200 wppM nitrogen is a factor of 2 to 5 greater than that in lith- 
ium with 1000 to 5000 wppM nitrogen. In low-nitrogen lithium, fa- 
tigue life is also independent of strain rate. The lower fatigue lives 
observed in high-nitrogen lithium may be attributed to corrosion. 
Fatigue tests on lithium-exposed specimens are in progress to inves- 
tigate the long-term environmental effects. 


25296 (INIS-mf—6819, pp 539) Study of hyperfine mag- 
ee See eS See See aes 

host lattices. B M.; Deryuga, V.A.; Zhuk, V. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOI. 
Order Number DE82780313. 
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From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25297 — (INIS-mf—6819, pp $ 
study 0 


nance spectroscopic 
Yu.F.; Evstyukhina, 1.A.; Parfenov, O.E.; Petrunin, V.F.; 
Pogonin, V.A. 1981. (In ’Russian). NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25298 (INIS-mf—6819, pp 549) Gamma resonance layer- 
by-layer phase analysis of iron-containing alloys. Babikova, 
ov, N.S.; Nilov, K.E.; Shtan, LI. 1981. (In 
‘ S (US Sales Only), PC A99/MF A0O1. Order 
Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25299 Ses -S, pp 551) Nuclear gamma reso- 
nance study of resonance absorption by °’Fe nuclei in nickel 
at the transition through the Curie point. Babikova, Yu.F.; 
Gruzin, P.L.; Spirin, A.N.; Uspenskii, M.N. 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOi. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25300 (INIS-mf—6819, p A pe | Studies of positron ay 
in electron-irradiated n- i crystals, Aref'ev, 
Vorob’ev, S.A.; Tsoi, A.A. 1981 (In Russian). NTIS rus 
Sales Only), A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25301 (INIS-mf—6819, pp 564) Structure of the energy 
spectrum of electrons emi from aluminium foils under the 
effect of alpha particles. Cherkasov, A.S.; Shevchenko, A.G. 
1981. (In Russian). NTIS (US Sales Only), PC A99/MF 
A0l. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25302 (INIS-mf—6819, pp 570) Moessbauer effect study 
of the interaction of radiation-induced defects with iron impu- 
oy atoms in neutron-irradiated niobium. Zhetbaev, A.K.; 
a toe a Sh.; Sy A.K.; Ozernoj, A.N. 1981. 
S (US Sales Only), PC A99/MF AOl. 

Order Number DE DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25303 (INIS-mf—6819, pp 593) Study of radiative defec- 
tiveness of monocrystals of heat resistant metals by means of 
the Rutherford low-energy proton scattering. Dzhazairov- 
ov, V.; Ibragimov, Sh.Sh. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25304 (INIS-mf—6819, pp 600) Positron annihilation 
study of structural defects in proton-irradiated molybdenum. 
Il'yasov, A.Z.; Kotov, A.A.; go F. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25305 (INIS-mf—6819, pp 659) Application of Moess- 
bauer spectroscopy for studying atomic ordering at ion irra- 
diation of the Fe-50 at.%Ni alloy. Dubovtsev, I.A.; Masalov, 
V.1L; Bryugeman, S.A. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. Order Number DE82780313. 
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From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25306 (KFK—3051, pp 71-72) Redistribution of Cu in Al 
single crystals after pulsed electron beam annealing. Hussain, 
T.; Linker, G.; Ratzel, F.; Geerk, J. Dec 1980. NTIS (US 
Sales Only), PC A08/MF AOI. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3st, 1980. 


25307 (KFK—3051, pp 73) oe of defect struc- 
tures on implanted impurity species in Al single crystals. ‘2 
sain, T.; Linker, G. Dec 1980. NTIS (US Sales Only), PC 
A08/MF A011. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25308 (KFK—3051, pp 83-85) Dechanneling cross sec- 
tion for defect clusters Cu crystals. Meyer, O.; 
Larson, B. Dec 1980. NTIS (US Sales Only), PC A08/MF 
AOl. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Keruphysik from June Ist, 
1979 to May 3st, 1980. 


25309 (KFK—3051, pp 120-122) Determination of 
stresses in materials by neutron ion, Pintschovius, L.; 
Jung, V. Dec 1980. NTIS (US Sales Only), PC A08/MF 
AOl. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Fi 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25310 (KFK—3051, pp 122-126) Investigation of stress 
induced phase transformations in unstabilized Cr-Ni steel by 
the neutron diffraction technique. Jung, V. Dec 1980. NTIS 
(US Sales Only), PC A0O8/MF AOl. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25311 (KFK—3051, pp 50-52) Spin wave dispersion rela- 
tions in ordered FesSi. von Blanckenhagen, P.; Lin, C. Dec 
1980. NTIS (US Sales Only), PC A 8/MF AOl. Order 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 31st, 1980. 


25312 oD as 51, Dba Spin wave dispersion rela- 


tion in Mn. von "yo P.; 
Scheerer, B. Dec 1980. NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25313 (KFK—3051, pp 53-55) Antiferromagnetic |} 
range order in Niosub(.)ssMnosub(.)ss. von Blanckenhagen, "Ps 
Hicks, T.J. Dec 1980. NTIS (US Sales Only), PC A08/MF 
A0O1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25314 (KFK—3051, 55-57) Magnetic order in 
Ye(Feosub(.)sMnosub(.)s)2s. Hilscher, G.; von Blanckenhagen, 
P.; Lin, C. Dec 1980. NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780255. 
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In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 


25315 (KFK—3051, ‘Hib’ lay Fae, Magnetization of dwarf 
moments in PrGd and Pr. + yy P.; Goetz, F.; 


In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25316 (KFK—3051, pp 69-70) Influence of oxygen on 
the superconducting transition of con- 
densed Al films. Nittmann, M.; Ziemann, P.; Linker, G. Dec 
1980. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25317 (KFK—3051, pp 95-96) Nb,Si - a new type of 
high Tsub(c) Haase, E.L.; Smithey, R.; 
Meyer, O. Dec 1980. NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


(KFK—3051, pp 97-99) Increase of the supercon- 

temperature of A15 Mo;Ge thin films by 

M.; Saemann-Ischenko, G.; 

Haase, E.L. Dec 1980. NTIS a4 Sales Only), PC A08/MF 
A01. Order Number DE82780255 

In Progress report of the Teilinstitut Nukleare Festkoerper- 

physik of the Institut fuer Angewandte Kernphysik from June Ist, 

1979 to May 3st, 1980. 


Leg pp 99-101) Investigations of the 
defect structure of proton-irradiated NbsGe-layers. Krevet, 
B.; Wuechner, F.; Stocker, W.; Linker, G.; Kraatz, M.; 
Meyer, O. Dec 1980. NTIS (us Sales Only), PC A08/MF 
A01. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25320 (KFK—3051, Hy Beek X-ray diffraction studies on 
He- and Ar-irradiated thin films. Pflueger, J.; Meyer, 
O. Dec 1980. NTIS (US Sales Only), PC A08/MF AOl. 
Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


om ge pe pp 102-103) Soutien transi- 
ee & Ces Suen of the niobium-germanium 
Al5-phase after implantation of Ge, Si, O, and Ar ions. 
Geerk, J. Dec 1980. NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780255. 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 


(KFK—3051, pp 103-105) Defect structure of ir- 

radiated NbsAl films. Scleeider, U.; Linker, G.; Kraatz, M. 

Dec 1980. NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 

physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 
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25323 (KFK—3051, 105-106) Superconducting prop- 
erties and structure of ion bombarded Nb Nb layers. Linker, G. G. 
Dec 1980. NTIS (US Sales Only), PC A08/MF A0O1. Order 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25324 pop A em —— try ~~ 
of VsSi-single crystals Ap 
Oe White, C.W.; td Hes 1980. wits arp 

aly), PC A08/MF AOl. Order Number 
peez70005 


In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 


25325 ) da ape pp 117-118) Transport properties, 
electronic density of states and mane in disordered A15 
compounds. Mueller, P. is Ischenko, G.; Adrian, H.; at. 
J.; Lehmann, L.; E.L. Dec 1980. NTIS (US Sal 
Only), PC A08/MF AO1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25326 (KFK—3051, pp 118) Changes of superconducting 
properties and electrical resistivity of amorphous compounds 


; Soeldner, L.; ‘wow Haase, E.L. Dec 1980. NTIS 
(Us Sales Only), PC A08/MF AOl. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 


25327 (KFK—3051, yang ag wena py Sealy 
Au in Fe single crystals. Alberts, H.; Turos, A.; Meyer, O. 
Dec 1980. NTIS (US Sales Only), PC A08/MF "AOI. Order 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25328 yore ~ pp 79-81) Investigation of structural 
distortions in molybdenum layers, Linker, G.; 
Kraatz, M. Ay 1980. NTIS (US Sales Only), PC A08/MF 
A0O1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25329 1 (KFK—3051, pp 82-83) Pulsed electron beam an- 
um 


nealing of ion implanted vanadium single crystals. Alberts, 
H.W.; Meyer, O.; Geerk, J.; Ratzel, F. Dec 1980. NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25330 (KFK—3051, ice aeaie 106-108) Channeling 
urements in He-irradiated V;Ge-single crystals. Appleton, B. B.; 
cee Se Meyer, O.; Meyer O Katheasa R. Dee 1500. S (US 
Sales Only), PC A08/MF A0Ol. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 





25331 (KFK—3051, A. E.. 108) oe of light- and 
heavy-ion irradiation on resistivity, and super- 
conducting transition temperature a V;Si. A comparative 
study. Meyer, O.; Linker, G. Dec 1980. NTIS (US Sales 
Only), PC ‘A08/MF AO1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3lst, 1980. 


(KFK—3051, pp 114-115) Disorder analysis in 
scien ‘deliae taste single crystals, Friedland, E.; = 
, A.; Kraatz, M. Dec 1980. NTIS (US Sales Only), PC 

/ME A01. Order Number DE82780255. 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25333 (KFK—3051, rh. Atomic coordination and the © 


distribution of electric gradients in amorphous solids. 
Coey, A.; Rebouillat, J.P.; Lienard, A.; Czjzek, G.; Fink, J.; 
Goetz, F.; Schmidt, H. Dec 1980. NTIS (US Sales Only), 
PC A08/MF A0O1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3l1st, 1980. 


25334 (KFK—3051, pp 73-74) Low temperature self-ion 
irradiation of pure and granular aluminium-films. Ziemann, 
P.; Heim, G.; Buckel, W.; ae ly O. Dec 1980. NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik frome June Ist, 
1979 to May 3st, 1980. 


25335 (KFTI—80-44, pp 61-65) Effect of thermomechan- 
ical treatment and um additions on the high-tem- 
— radiation embrittlement of nickel under high-energy 
electron irradiation. Zeidlits, M.P.; Kiryukhin, N.M.; Levi- 

kova, L.V.; Ozhigov, L.S.; Parkhomenko, A.A,; Poltavtsev, 
N.S.; Sadanov, E.V. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskii Inst.). 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

In Radiation damage physics and radiation technology. 

Mechanical tests of nickel and its praseodymium alloys irra- 
diated by high-energy electrons up to the fluence 1x10" el./cm? 
have shown that introduction of praseodymium into nickel results 
in increasing plasticity of the irradiated alloy. Mechanical and ther- 
mal treatment leads to displacement of the plasticity curve in the 
direction of low temperatures. The temperature dependence of plas- 
ticity corresponds to the high-temperature radiative embrittlement 
model, which takes account of the evolution of gaseous bubbles. 


(KFTI—80-44, pp 72-81) Irradiation-induced ero- 
ont structural materials under helium ion bombardment. 
Kalin, B.A.; Skorov, D.M.; Yakushin, V.L. (Moskovskii 
Inzhenerno-Fizicheskii Inst. (USSR)). 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

In Radiation damage physics and radiation technology. 

Radiative erosion of structural materials irradiated by mon- 
ochromatic beams of helium ions with the energy ranging from 15 
to 20 keV has been studied. Temperature and dose dependences of 
radiative erosion of the tested materials have been obtained. The 
maximum of erosion in the range of 0.3-4 Tsub(melt) and stopping 
blistering at the temperature exceeding 0.5 Tsub(melt) are shown to 
be typical for all materials studied. Upon irradiation with the doses 
above (1.5-3)x10*xion/m? erosion weakens due to blistering and 
grows due to sputtering, and with the doses above (0.8-2.0)x10” 
ion/m? crater erosion of materials is observed. Proceeding from the 
results obtained the materials tested may be arranged according to 
their increasing resistance to erosion as follows: OKh16N15M3B 
steel, chrome steels, nickel alloys, small-doped niobium, vanadium 
and molybdenum alloys. 
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25337 PO Bp SES Mataatns 96 Oe ae 
s 
iron alloys. Nikolaev, V.A. 1980. $00. Gn Ram ee. Dep. Nis 
(US Sales Only). 
In Radiation damage physics and radiation technology. 
Theoretical and experimental data on the effect of irradiation 
with neutrons and of further annealing on mechanical and physical 
properties of Fe binary alloys with a wide set of components (C, N, 
Cu, Ni’ Mn and others) are considered. Two main factors are dis- 
criminated which control the radiative damage of alloys: formation 
of point-defect-dissolved atom complexes and change in the intera- 
tomic binding energy. The first factor results in an increase of the 
number of defects avoiding recombination, in heterogeneous gen- 
eration of defect clusters and in segregation of dissolved atoms. An 
increase or decrease in the interatomic binding energy upon adding 
the second component changes the kinetics of generation and 
growth of clusters. Correlation between the effect of elements on 
radiative damage of alloys and the phase equilibrium diagrams, par- 
ticularly, with the limiting solubility and the solidus line inclination, 
has been established. 


25338 (KFTI—80-44, of. 39-46) Helium effect on the 
structure and properties of structural materials and helium 
eR 

anteleev, ityunov, y: 
Nauchno-Issledovatel'skii Inst. mov, GA. (Veron moyuzny) : 
lov, Moscow (USSR)). 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

In Radiation damage physics and radiation technolo; 

Studies on the effect of helium on the structure proper- 
ties of structural materials have been reviewed in short. A high- 
temperature radiative embrittlement material resistance has been 
comparatively estimated by simulating helium accumulation on 
charged particle accelerators and depending on the chemical com- 
position and characteristic features of the material structure. Both 
thecretical and experimental studies examining helium behaviour in 
a crystal lattice of metals are considered. Numerous data are availa- 
ble which confirm the hypothesis on the existence of the 
Hesub(n)V type complexes. Discussed are the studies which investi- 
gate the growth of helium bubbles at different helium concentra- 
tions in the matrix of a structural material depending on annealing 
temperature or helium implantation. Special attention is paid to the 
studies which deal with a change in the metal structures at high 
(more than 1%) helium concentrations. 


(KFTI—80-44, pp 31-34) Pann of the atomic 
rele and subsurface regions structure of ion bombarded tung- 

Dranova, Zh.I.; Mikhajlovskii, ILM. (AN 
Ubrainsko} SSR, Kharkov. Fiziko-Tekhnicheskii Inst.). 
1980. (In Russian). Dep. NTIS (US Sales Only). 

In Radiation damage physics and radiation technology. 

The data of autoion microscopic investifation on the subsur- 
face regions of microcrystals subjected to helium ion bombardment 
are presented. The distinguishing features of pore and blister forma- 
tion upon irradiating tungsten by low-energy helium ions, the role 
of radiation-induced diffusion and of the internal reflection of inter- 
stitial atoms from close-packed faces of a single crystal in the for- 
mation of an atomic relief and of distinguishing features of micros- 
tructure responsible for radiative stability of materials have been 

lyzed. 


anal 
25340 (KFTI—80-44, pp ain Be Radiation defects kinet- 
ics in pure aluminium and recovery in the temperature range 
20 to 300°K. Naskidashvili, I.A.; Martkoplishvili, G.S.; "Ma 
Maes Petrosyan, V.V.; Vasyutina, V.P.; Chachan- 
. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki). 1980. 
ussian). Dep. NTIS (US Sales Only). 
In Radiation damage ome and radiation technolo 
Applying the measuring electric resistance m ‘od, the 
effect of irradiation at 18 and 28°K on the kinetics of radioactive 
defect accumulation in pure aluminium (99.999%) has been studied, 
the irradiation dose being 2x10** neutron/cm? (E>0.5 MeV). The 
kinetics of radioactive defect accumulation has been found to be 
linear for irradiation at 18°K. An increase of the irradiation tem- 
perature up to 28°K leads to a noticeable deviation from linear de- 
pendence and the damage rate decreases gradually with increasing 


ont 
idze, R.V 
(In R 
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the irradiation dose. In the spectrum of resetting electric resistivity 
on annealing irradiated samples, peaks have been observed at the 
temperatures 34, 43, 53, 81, 200°K. The annealing up to the tem- 
perature 270°K results in a complete resetting of electric resistivity. 


25341 (KFTI—80-44, pp 18-22) Void swelling in the 

alloy of different crystal structure under heavy 

ion irradiation. Zelenskii, V.F.; Parshin, A.M.; Neklyudov, 

1.M.; Matvienko, B.V.; Kursevich, I.P.; Vasina, N.K.; Voe- 

vodin, V.N.; B V.V.; Yaroshevich, V.D. (AN Ukrains- 

koj SSR, Kharkov. Fiziko-Tekhnicheskii Inst.). 1980. (In 
Russian). ena NTIS (US Sales Only). 

H ws and radiation technology. 
high-nickel alloy of the 
O3Kh20N45M4BRTs mark has been studied in diffirent structural 


solution which, unlike the 18-8 and 15-15 type steels, is a devel- 
} omphee my geneous, continuous solution with a rather long incuba- 

tion period of secondary phase formation. Concentrational and di- 
mensional discrepancy arising in the period of formation of excess 
phases stipulates for appearance of elasto-distorted regions which 
serve as domains of intensified recombination of radiative point de- 


(KFTI—80-44, pp 13-17) Electron microscopy 
Stine af Geli cutie 40h cumemw enter tomar tes 
radiation. Parshin, A.M.; Zelenskii, V.F.; Kursevich, LP.; 


changes in the ferritic stainless irradiat- 
ed on accelerators by chromium triply charged ions (E=4.25 MeV) 
and argon singly charged ions (E=2 MeV) at 60 and 80 displ./at. 
doses have been investigated by the transmission electron micros- 
copy method in the temperature range 300-650 deg C. It has been 
found that as a result of irradiation rather small defect clusters, dis- 
location loops and pores are formed in steel. Temperature depen- 
dences of the dislocation density and porosity parameters are ob- 
tained for the steel after irradiation. Pore formation in steel takes 
place in the temperature range 350-550 deg C with the maximum of 
the pore volume fraction (up to 1.6%) at 450 deg C. The results 
obtained are discussed with due regard for characteristic features of 
the steel structure and structural transformations under irradiation. 


25343 (KFTI—80-44, pp 10-12) Impurity segregation on 
dislocations and void suppression. Davydov, L.N.; 
N.M. “AN Ukrainskoj SSR, Kharkov. Fiziko- 

Tekhnicheskii Inst.). 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

In Radiation damage ph and radiation technolo 

Modern theoretical =, on formation of py 
phere” of impurity atoms in the vicinity of dislocations are formu- 
lated. It is noted that alongside with an elastic nucleus field, of a 
dislocation it is required that elastic fields connected with impurity 
redistribution should be taken into account. It has been shown that 
under conditions of irradiation the arising of an impurity atmos- 
phere in a metal may lead to a decrease in the void swelling and 
radiative creep. 


25344 (KFTI—80-44, pp 3-9) Theoretical study of the 
stress effects on stainless steel strain under irradiation. 
Demin, N.A.; Konobeev, Yu.V. (Gosudarstvennyj Komitet 


pe Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, 
iziko-Ehnergeticheskii Inst.). 1980. Russian 
NTIS ( (us Seles Only). “a dione 5 


In Radiation damage physics and radiation technology. 
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The kinetics of deformation of austenitic stainless steel is 
studied under neutron irradiation in an annealed and cold-strain 
state on the basis of the equations for the pores distribution function 
in dimensions and on the radiative creep is caused by the stress-in- 
duced additional asymmetry of interstitial atom and void capture by 
dislocations (SIPA-mechanism). Computer simulation of generation 
and growth of pores shows that stresses lead to a slight shift of the 
metal swelling temperature curve in the direction of enhanced tem- 
peratures and to a slight increase in the swelling maximum. The 
higher the swelling in magnitude, the larger the deformation of 
creep, but no acceleration of radiative creep takes place due to a 
rapid increase in swelling. It follows from an analysis that, whereas 
the SIPA mechanism makes it possible to account for some regular- 
ities of radiative creep observed (such as linear dependence of de- 
formation on the applied stress), the temperature independence of 
radiative creep predicted on its basis is inconsistent with the results 
of measurements. 


25345 (KFTI—80-48, pp 81-84) Active gas adsorption- 
promoted evaporation of tungsten and niobium in strong elec- 
tric fields. Ksenofontov, V.A.; Kul’ko, V.B.; Mikhailovskii, 
I.M. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In Physics of radiation damage and radiation material sci- 


ence. 

Field-ion methods and pulsed mass-spectrometeric analysis 
are used to study field evaporation of tungsten and niobium affect- 
ed by nitrogen and hydrogen. Active gas-promoted evaporation is 
found to take place at field intensities high enough for the field ion- 
ization of active gases. The evaporating field intensity is established 
to increase from 1.45x10* to 5.5x10* V/cm while passing from con- 
tinuous to pulsed conditions of evaporation, this testifies to the 
change of the mechanism of the promoted evaporation. Under the 
effect of active gases, the evaporation rate essentially depends on 
the surface state. It is shown that in the microcrystals irradiated 
with 1-3 kV helium ions, the dependence of the evaporation rate of 
Nb in hydrogen on the field intensity gets monotonous. The ob- 
tained results are in fair agreement with the recombination model 
of a promoted evaporation. 


25346 (KFTI—80-48, pp 3-10) Computer simulation of 
in HTGR elements and structural materials. 


radiation damage 
Gann, V.V.; Gurin, V.A.; Konotop, Yu.F.; Shilyaev, B.A.; 
NTIS (US Sales 


_—” V.A. 1980. (In Russian). Dep. 
y). 

In Physics of radiation damage and radiation material sci- 
ence. 

The problem of mathematical simulation of radiation dam- 
ages in material and items of HTGR is considered. A system-pro- 
gram complex IMITATOR, intended for imitation of neutron dam- 
ages by means of charged particle beams, is used. Account of mate- 
rial composite structure and certain geometry of items permits to 
calculate fields of primary radiation damages and introductions of 
reaction products in composite fuel elements, microfuel elements, 
their shells, composite absorbing elements on the base of boron car- 
bide, structural steels and alloys. A good correspondence of calcu- 
lation and experimental burn-out of absorbing elements is obtained, 
application of absorbing element as medium for imitation experi- 
ments is grounded. 


25347 (KFTI—80-48, pp 34-36) Void formation in nickel 
irradiated with 2 MeV argon ions. Bendikov, V.I.; te i 
A.G.; Gusev, V.A.; Matvienko, B.V.; Neklyudov, 
1980. "dn Russian). Dep. NTIS (US Sales Only). 

In Physics of radiation damage and radiation material sci- 


ence. 

From irradiations of nickel thin film packets (h=1000 A) 
with 2 meV argon ions the data were obtained characterizing void 
swelling (void size, void concentration, magnitude of swelling) 
along the total range of Ar*, ion penetration into nickel. At low 
irradiation temperature (500 deg C) the swelling is shown to be 
mainly due to voids, whereas at higher temperature (650 deg C) to 
gas bubbles. The range of argon concentrations is determined (1- 
6)x10-* at./at. where swelling suppression is observed. The increase 
in argon content in the nickel films to 1x10? at./at. results in a 
high density of small voids that under annealing coalesce into large 
voids (d> = 100 A) destroying the film. 
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—80-48, pp 37-38) Doze dependence of ra- 

tungsten at the temperatures corresponding 

the second stage of annealing. Babaev, V.P.; Zabolotnyi, 

-T.; Makhlin, N.A. (AN SSSR, Moscow. Inst. Metallur- 
. 1980. (in Russian). Dep. NTIS (US Sales Only). 

In Physics of radiation damage and radiation material sci- 


A method is suggested for calculating the dose 
of radiation damage in tungsten irradiated with 50 and 700 keV self 
to Stage 2 of annealing. In stud- 


compared with the electron microscopy results as well as with lit- 
erary data of field-ion microscope studies. 


25349 (KFTI—80-48, pp 48-52) Radiation-induced diffv- 

sion of Ni and segregation of alloying addition in a Ni-Pr 

alloy under ion irradiation. Zelenskii, V.F.; Reznichenko, 

E.A.; Kolot, V.Ya.; Bondarenko, V.N.; Zeidlits, M.P.; Lit- 

veente. MLL. 1980. (In Russian). Dep. NTIS (US ‘Sales 
y 

In Physics of radiation damage and radiation material sci- 
ence. 

Two sets of Ni-0.4 wt % Pr alloy samples, differing in pre- 
liminary annealing temperature, were irradiated with 2.2 MeV pro- 
tons and He* ions at 630 deg C in the range of damage rates from 
5x10-* to 4x10-* dpa/s. Difference in magnitude of the radiation- 
induced diffusion coefficients for nickel in alloy and for that in pure 
nickel has been established by using absorption methods. The alloy 
samples preliminarily annealed at 800 deg C are characterized by 
the decrease of the diffusion coefficient, whereas the samples an- 
nealed at 1000 deg C are characterized by the increase of the coef- 
ficient. The distribution of a Pr concentration in near-surface layers 
of the samples has been studied to a 1200 A depth by the method 
of registering back-scattered ion spectra. Samples of different sets 
show different behaviour of the Pr segregation. The results are in- 
terpreted within the framework of the model of radiation defect 
trapping by alloy atoms and the contribution of nonequilibrium im- 
purity vacancy flows to diffusion. 


(KFTI—80-48, pp 85-88) Effect of pnw er 
ae Sue os structural materials in 

conditions. Volkov, Ya.F.; Dyatlov, V.G.; Mitina, NL 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

In Physics of radiation damage and radiation material sci- 
ence. 

Studies are made of the effect of approximately 1 MeV elec- 
tron fluxes with a power of approximately 1 Gwt (tau pulse ap- 
proximately 10~* s) on different structural materials that are most 
promising for thermonuclear devices. Main mechanisms of interac- 
tion with the surface as well as their effect on impurity flow into 
plasma and the resistance of structural materials are considered. It 
is shown that the heavy impurity flow into plasma due to electron 
fluxes-surface interaction is by several times higher than the impuri- 
ty inflow through other channels. It is found that the higher is the 
fusion temperature and the lower are the density and atomic 
number of the material, the higher is the material resistance to void 
formation and fusing. The tested materials can be arranged accord- 
ing to their resistance decrease as follows: graphite, stainless steel, 
tantalum tungsten, aluminium, glass. 


25351 (KFTI—80-48, pp 30-33) Influence of bam gene 
changes irradia on void formation in 

dev, S.Ya.; Panin, S.D.; Rudnev, S.I. encigenvemnal Ko. Ko- 
mitet ae ne S Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 


icheskii Inst.). 1980. (In Russian). Dep. 
NTIS (US US Skee Only). 
In Physics of radiation damage and radiation material sci- 


ence. 

Nickel specimens were irradiated with 50 keV nickel ions at 
temperatures jumping from 50 to 550 deg C, 300 to 550 deg C, 450 
to 550 deg C, 650 to 550 deg C and vice versa. The total radiation 
dose was 40 dpa. The temperature jumps were found to influence 
the final magnitude of swelling. In the specimens irradiated at tem- 
peratures jumping from 50 to 550 deg C and from 300 to 550 deg C 
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the swelling was less than that in the case of irradiations at 450 deg 
one Sh Nickel irradiations at tem- 

and 550 deg/300 deg C resulted in sup- 

lue to radiation annealing of the voids. 

second stage irradiation temperature this effect 


25352 (KFTI—80-48, pp 20-29) Structural changes and 
irradiation-induced pee By in alloys. Parshin, A.M. 1980. 
eer 8 cay NTIS (US Sales Only). 


tically deformed regions at the “precipitation-matrix” interface at 
early stages of solid solution decomposition. 


25353 (NPL-DMA(A)—13) The effect of austenitizing 
treatments on the microstructure and creep properties of com- 
mercial and high purity 1/2Cr-1/2Mo-1/4V steels, Varma, 
R.K.; Tipler, H.R. (National Physical Lab., Teddington 
(UK)). Aug 1980. 33p. NTIS, PC A03/MF AOl. 

Techniques used to produce specimens with specific creep 
properties from two types of 1/2 Cr 1/2 Mo 1/4 V steel, i.e., high 
purity and commercial purity, having different hardening and grain 
growth characteristics are described. The production of steels with 
identical microstructures was desired to provide material for an in- 
vestigation of the effect of complex stresses in creep. Material for 
samples was produced by hot rolling at 1050 C. In general the high 
purity steel has better hardening characteristics and is also more 
prone to grain growth. Consequently, it was necessary to investi- 
gate the effects of various austenitizing conditions and of different 
rates of cooling on the microstructures obtained. The results of un- 
laxial creep tests are consistent with those previously obtained on 
similar steels. (ESA) 


25354 (SNIAS—801-422-102) Calculation of shock a 
for a substance with a compact structure using the 
morse Puech; Sakowitsch. (Societe Nationale In- 
dustrielle A tiale, 75 - Paris (France)). Nov 1979. 22p. 
(In French). S, PC A02/MF AOl. 

From 7. international conference AIRAPT sur les Hautes 
Pressions; Le Creusot, France (31 Jul 1979). 

Two characteristic constants (sublimation energy and the 
speed of sound at zero pressure) are used to calculate shock polars 
and coefficients. Values corresponding to a series of substances (Al, 
Cu, Ni, W, Pb, Zn, Ag, Mg, Ta) are given together with some spe- 
cific application (graphite, tatalum carbide and germanium). The 
calculations also enable the density and speed of sound at zero pres- 
sure to be obtained for the metastable phase of a substance exhibit- 
ing a phase change when subjected to pressure. 


25355 Strain fluctuations and elastic constants. Parrin- 
ello, M.; Rahman, A sae of Trieste, Italy). Journal 
of Chemical Physics; 16: No. 5, 2662-2666(1 Mar 1982). 

It is shown that the elastic strain fluctuations are a direct 
measure of elastic compliances in a general anisotropic medium; de- 
pending on the ensemble in which the fluctuation is measured 
either the isothermal or the adiabatic compliances are obtained. 
These fluctuations can now be calculated in a constant enthalpy 
and pressure, and hence, constant entropy, ensemble due to recent 
develpments in the molecular dynamics techniques. A calculation 
for a Ni single crystal under uniform uniaxial 100 tensile or com- 
pressive load is presented as an illustration of the relationships de- 
rived between various strain fluctuations and the elastic modulii. 
The Born stability criteria and the behavior of strain fluctuations 
are shown to be related. 





of the morphology of laser-induced 
mirrors, Thomas, S.J.; +o R.F.; Fi- 
ira, J.F. (University of California, Los Alamos National 
Cohesion, a New Mexico 87545). — Ph 
ics Letters; 40: No. 3, 200-202(1 Feb 1982). 
7405-ENG-36. 


The results of multiple-pulse damage tests on copper mirrors 
using 1.7-ns COs lasers are reported. The measured reduction in the 
brightness reflectivity of the mirrors is shown to be correlated to 
the dramatic appearance of fine scale microstructure on the mirror 
surface. ing electron micrographs of this surface structure are 


Scanning ; ; 
presented and possible explanations of the effects are discussed. 


Non-muffin-tin and relativistic interaction effects 


A.H.; Daams, J.M.; Vosko, S.H.; K: . (Nati 
Research Council, Ottawa, Canada K1 sical 

“57 eee B: Condensed Matter; 25: No. 2, 713-725(15 
jo 198. 


vw report self-consistent-field calculations for the noble 
metals Cu, Ag, and Au. This work represents an improvement on 
previous work in that we have included both (self-consistently) 
non-muffin-tin terms in the crystal potential and relativistic effects 
in the kinematics (by solving the single-particle Dirac equation) and 
in the interactions (by employing a relativistic correction to the ex- 
change-correlation potential). The significance of these improve- 
ments has been examined by a comparison with different versions 
of our own calculations with previous calculations, and by a com- 
parison of experiments. An important result obtained is that the 
Fermi-surface discrepancy previously reported for Cu is greatly re- 
duced without the necessity of artificially increasing the strength of 


25358 Self-consistent electronic structure of the ig 
ed tungsten (001) surface. Posternak, M.; Krakauer, H.; 
Freeman, A.J. (Institut de a Flosice Applique, EPFL, CH- 
1015 Lausanne, Switzerland) Review Section) B: 
Condensed Matter; 25: No. 2, 58. Fo1cs Jan 1982 

Self-consistent linearized-augmented-plane-wave energy-band 
studies using the warped muffin-tin approximation for a seven-layer 
W(001) single slab with the surface-layer separation contracted by 
6% of the bulk interlayer spacing are reported. Surface electronic 
structure, local densities of states, generalized susceptibility for the 
surface, work function, and core-level shifts are found to have in- 
significant differences with corresponding results for the unrelaxed 
surface. Several differences in surface states between theory and 
recent angle-resolved photoemission experiments are discussed in 
the light of new proposed models of the actual unreconstructed sur- 
face structure at high temperatures. 


25359 Energy- and hole masses in ger- 
manium and silicon. Kelso, S.M. (Physics Department, Uni- 
versity of California and Materials and Molecular Research 
Division, OO Berkeley mere Berkeley, Califor- 
nia 94720). ? iain | Section] B: Condensed Matter; 
25: No. » ny: 1125(15 Jan 1982). 

We present calculated results for several energy- and stress- 
dependent hole masses for uniaxial <001>, <111>, and <110> 
stresses in Ge and Si: local and integrated density-of-states masses 
and longitudinal and transverse optical mass components for the va- 
lence bands corresponding to 'M/sub J/’ = 1/2 and 3/2. These 
masses depend on energy E and stress o through the form m(E,c) 
= m(E/c). The masses will be useful in the analysis of experimen- 
tal luminescence and plasma absorption line shapes, as well as in 
the calculation of other properties of electron-hole liquids in 
stressed Ge and Si. 


25360 Nonlinear composition dependence of the Fermi- 
surface dimensions in copper-germanium alloys. 
Prasad, R.; Bansil, A. (Northeastern Univ., Boston, MA). 
Physical Review Letters; 48: No. 2, 113-116(11 Jan 1982). 

In considering the a-Cu/sub 100-x/Ge/sub x/ alloys on the 
basis of a realistic muffin-tin Hamiltonian, the most notable feature 
of the electronic spectra is found to be the appearance of an impuri- 
ty band below the host conduction band. In accord with relevant 
experiments, a Fermi surface is predicted to grow at approximately 
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half the rigid-band rate for x<0.5 at.% Ge and essentiall 
rigid-band rate for x>5 at.% Ge. This effect is related to 
tion in the nature of states associated with the impurity band; 
states are localized atomic s-like for x< or =0.5 and become 
calized in concentrated alloys. 


25361 Mass and lifetime enhancement due to disorder in 
Ag/sub c/Pd/sub 1-c/ alloys. Stocks, G.M.; Butler, W.H. 
(Oak Ridge National Lab., TN). Physical Review Letters; 48: 
No. 1, 55-58(4 Jan 1982). 

Residual resistivities of Ag/sub c/Pd/sub 1-c/ alloys for 
0.2< or =c< or = 0.8 were calculated from first principles using 
the Korringa-Kohn-Rostoker coherent-potential approximation and 
yielding quantitative agreement with experiment with no adjustable 
parameters. Some aspects of Mott’s sd model are confirmed, but the 
8 sheet velocities and lifetimes vary in a surprising manner with 
concentration because of the energy dependence of the disorder 
self-energy at the top of the d-band complex. These variations are 
analogous to electron-phonon mass and lifetime renormalization. 


25362 Photoionization of group-IIB elements. Johnson, 
W.R.; Radojevic, V.; Deshmukh, P.; Cheng, K.T. (Depart- 
ment of Physics, University of Notre Dame, Notre Dame, 
Indiana 46556). Physical Review [Section] A: General Physics; 
25: No. 1, 337-345(Jan 1982). 

Theoretical photoionization cross sections, angular distribu- 
tions, and spin-polarization parameters for outer ns and (n-1)d sub- 
shells of the group-IIB elements zinc, cadmium, and mercury are 
determined above their respective (n-1)d thresholds. Account is 
taken of electron-electron correlation and of the spin-orbit interac- 
tion by means of the relativistic random-phase approximation. Com- 
parisons are made with previous theoretical work and with availa- 
ble experimental measurements. 


25363 Observation of surface states on Ag(100) by in- 
frared and visible electroreflectance spectroscopy. Kolb, 
D.M.; Boeck, W.; Ho, K.; Liu, S.H. (Fritz-Haber-Institut 
der Max-Planck-Gesellschaft, D-1000 Berlin 33, West Ger- 
many). Physical Review Letters; 47: No. 26, 1921-1924(28 
Dec 1981). 

By use of the new technique of electroreflectance in the in- 
frared frequency range, a low-lying unoccupied surface state on the 
(100) single-crystal surface of Ag was detected. Another absorption 
feature, due to excitation into a higher surface state, has been seen 
around 3.1 eV. The positions of the two surface states are in good 
agreement with the calculated values. A study of the Stark shift of 
these states has revealed that the electric field near the metal sur- 
face has a much more complex structure than hitherto recognized. 


25364 Recent developments in abrasion-resistant high 
chromium-molybdenum irons. Materials and Components in 
Fossil Energy Applications; No. 35, 4-6(1 Dec 1981). 

The fabrication, heat treatment and properties of high chro- 
mium-molybdenum iron coatings are described. Such castings are 
readily made must be allowed to cool slowly in the mold to allow 
considerable precipitation of secondary carbides and, provided they 
are alloyed sufficiently for the cooled matrix to be austenitic and 
martensitic, have a high hardness and good resistance to abrasion. 
For particular alloys and castings for extreme service, special heat 
treatments are recommended Such alloys with 0.5 to 2 or more per- 
cent carbon provide reasonable resistance to both corrosion and 
erosion. (LTN) 


25365 Overlapping double etch technique for evaluation 
of metallic alloys to stress corrosion cracking. Steeves, A.F.; 
Stewart, J.C. (to Department of Energy). US Patent 
4,300,980. 17 Nov 1981. Filed date 28 May 1980. vp. 

PAT-APPL-154172. 

A double overlapping etch zone technique for evaluation of 
the resistance of metallic alloys to stress corrosion cracking. The 
technique involves evaluating the metallic alloy along the line of 
demarcation between an overlapping double etch zone and single 
etch zone formed on the metallic alloy surface. 





25366 Vacancy formation enthalpy in Ni determined by 
eee ae L.C.; Fluss, M.J.; Le 

.G.; Chason, M.K.; Siegel. R.W. (Ar, e National 
IL (USA)). Journal of Physics F: Metal Physics; 11: No. il, 
2221-2230(Nov 1981). 

The monovacancy formation enthalpy, H/sub 1v//sup F/, 
was determined for Ni using the Doppler broadening technique. 
The ®*Co positron source was ion implanted in Ni of 99.995 wt % 
purity. A Ru y-ray line (497 keV) was recorded simultaneously 
with the positron annihilation 511 keV line, and was used in stabi- 
lising the data. Measurements were performed on three similar Ni 
samples, which were annealed in an ultra-high vacuum chamber 
(10~*-10~® torr) at approximately 30°C below their melting point 
for at least two hours prior to the in situ measurements. For one of 
the samples, a comparison was made of H/sub lv//sup F/ = 1.8 
+- 0.1 eV was determined from the present data. This result is 
compared with previous positron annihilation and quenching results 
for Ni. In addition, a value for the monovacancy migration enth- 
alpy, H/sub 1v//sup M/ = 1.1 +- 0.1 eV, has been deduced from 
a comparison of the present H/sub 1v//sup F/ measurement with 
previous self-diffusion results. 


25367 ac losses in NbsGe ite tape conductors, 
Maley, M.P.; Thompson, J.D.; Newkirk, L.R. (Los Alamos 
National Lab., NM (USA)). Cryogenics; 21: No. 11, 675- 
678(Nov 1981). 

ac losses of NbsGe tapes prepared by chemical vapour depo- 
sition have been measured between 4 and 16 K. Several tapes were 
observed to exhibit complete shielding of the normal substrate by 
the NbsGe coating, which is continuous around the tape circumfer- 
ence. These tapes had measured losses that were acceptably low for 
power transmission up to 14 K. Another class of tapes showed high 
losses characteristic of ohmic currents flowing through the normal 
substrates. Microscopic examination revealed continuous longitudi- 
nal edge cracks for these samples. A correlation observed between 
‘edge cracking’ and NbsGe coat thickness is discussed in terms of 
the differential contraction from coating temperature between the 
NbsGe and the substrate in a completely enclosed geometry. 


25368 Process for forming a nickel foil with controlled 
and permeability to hydrogen. Engelhaupt, D. 
E. (to to ent of Energy). US Patent 420,858. 22 
Sep 1981. Filed date 23 Sep 1980. vp 

The present invention provides a oo process for forming 
a nickel foil having a controlled and predetermined hydrogen per- 
meability. This process includes the steps of passing a nickel plating 
bath through a suitable cation exchange resin to provide a purified 
nickel plating bath free of copper and gold cations, immersing a 
nickel anode and a suitable cathode in the purified nickel plating 
bath containing a selected concentration of an organic sulfonic acid 
such as a napthalene-trisulfonic acid, electrodepositing a nickel 
layer having the thickness of a foil onto the cathode, and separating 
the nickel layer from the cathode to provide a nickel foil. The 
anode is a readilycorrodible nickel anode. The present invention 
also provides a novel nickel foil having a greater hydrogen perme- 
ability than palladium at room temperature. 


4 
25369 Bimetallic strip for low temperature use. Bussiere, 
J. F; § M.; Welch, D. O. (to to artment of 
Energy). US Patent 4,291,105. 22 Sep 1981. Filed date 7 
Aug 1979. vp. 

There is provided a class of mechanically pre-stressed struc- 
tures, suitably bi-layer strips comprising a layer of group 5 transi- 
tion metals in intimate contact with a layer of a intermetallic com- 
pound of said transition metals with certain group 3a, 4a or Sa 
metals or metalloids suitably gallium, indium, silicon, germanium, 
tin, arsenic or antimony. The changes of young’s modulus of these 
bi-layered combinations at temperatures in the region of but some- 
what above absolute zero provides a useful means of sensing tem- 
perature changes. Such bi-metallic strips may be used as control 
strips in thermostats, in direct dial reading instruments, or the like. 
The structures are made by preparing a sandwich of a group 5b 
transition metal strip between the substantially thicker strips of an 
alloy between copper and a predetermined group 3a, 4a or 5a metal 
or metalloid, holding the three layers of the sandwich in intimate 
contact heating the same , cooling the same and removing the 
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copper alloy and then removing one of the two thus formed inter- 
layer alloys between said transition metal and the metal previously 
alloyed with copper. 


25370 Modification of the sintering zn. (Opt Coa 
by a surface oxide. PK M. Monin 2s Z.A. ¢ 
Lab Inc, Santa Rosa, . Metallurgical Transactions, 


tion] B: Process prod ene 12B: No. 3, 589-594(Sep 1 Bt). 
A surface oxide layer on palladium powders gives rise to a 
densification-free sintering process controlled by a surface diffusion 
mechanism with an activation energy of 59.2 kJ/mol/sup -1/. At 
temperatures above the oxide dissociation temperature in air, 1062 
K, palladium powders sinter with an activation energy of 120.4 kJ/ 
mol/sup -1/, indicative of a grain boundary diffusion. At T< 1061 
K and under a 10/sup -8/ atm vacuum, sintered powders showed 
densification but with an activation energy too high to be grain 
boundary diffusion-related. 17 refs. 


Oxidation of pure zirconium in steam from 1000° 
— 1416°C. Pawel, R.E.; Campbell, J.J. (Oak —y Natl 
Lab, Tenn). Journal of the Electrochemical Society; 128: No. 
9, 1999-2005(Sep 1981 
The oxidation of — arc-melted crystal-bar zirconium in 
steam was studied over the temperature range 1000/degree/-1416/ 
degree/C. The early stages of the reaction at all temperatures in- 
vestigated above 1000/degree/C were characterized by uniform 
parabolic growth of layers of zirconium oxide and oxygen-stabi- 
lized alpha zirconium. Parabolic rate constants were determined for 
the growth of each layer, and these served as 2 basis for the calcu- 
lation of effective chemical diffusion coefficients for oxygen in the 
growing product phases. The results and their comparisons with 
similar data for the oxidation of Zircaloy-4 indicate 1000/degree/C, 
however, departures from ideal kinetics were observed that were 
attributed to structural changes in the oxide layer during the course 
of the reaction. 28 refs. 


25372 Dielectric Coa of the fast-ion conductor 
NasSe2P3Oi2. Delbecq, C.J.; Marshall, S.A.; Susman, S. (Ar- 
onne National Lab., iL: (USA)). Physica Status Solidi 
fSectio] B: Basic Research; 106: No. 2, 731-734(1 Aug 1981). 
Dielectric properties of granular crystallites of the fast-ion 
conductor NasSc2PsOi2 are measured in the frequency range 0.05 
to 26 MHz and the temperature range -70 to +125 °C. Plots of the 
loss tangent, at fixed frequency, vs. temperature show a very sharp 
change in tan delta accompanying a structural phase change at 
about 63 °C. These plots show two loss maxima in the low tem- 
perature phase which indicate the occurrence of two relaxation 
processes with activation energies of 0.49 and 0.77 eV. These relax- 
ation processes are probably distinct from the process of fast-ion 
conduction which occurs at temperatures above the phase change 
at 63 °C. The existence of the structural phase change is substanti- 
ated by heat capacity measurements. 


25373 Hydrogen assisted fracture of spheroidized plain 
carbon steels, Cialone, H.; Asaro, R.J. (Brown Univ, Provi- 
dence, RI, USA). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 12A: No. 8, 1373- 
1387(Aug 1981). 

Both initially smooth and circumferentially notched tensile 
specimens were electrochemically charged with hydrogen at var- 
ious cathodic current densities and uniaxially strained various 
amounts. Comparisons with uncharged specimens showed that hy- 
drogen promotes void initiation at cementite particles. Void growth 
and coalescence were also accelerated. Hydrogen induced losses in 
interfacial cohesion may account for void initiation, growth and co- 
alescence at lower stresses and strains. A partial transition in frac- 
ture mode was observed in steels with a low particle-matrix and 
grain boundary interfacial area per unit specimen volume. This qua- 
sicleavage mode was generally associated with nonmetallic inclu- 
sions. 55 refs. 
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25374 Oxide-induced crack closure: an explanation for 

near-threshold corrosion fatigue crack growth behavior. 
Suresh, S.; Zamiski, G.F.; Ritchie, R.O. (MIT, Cambridge, 
Mass, USA). Metallurgical Transactions, [Section] A: Physical 
Metallurgy and Materials Science; 12A: No. 8, 1435- 
1443(Aug 1981). 

In bainitic and martensitic 2/one quarter/ Cr-1 Mo pressure 
vessel steels at low load ratios, near-threshold growth rates are re- 
duced in moist environments (air or water), compared to dry envi- 
ronments (hydrogen or helium gas), due to the formation of excess 
corrosion deposits on crack faces which enhances crack closure. At 
the threshold stress intensity, /DELTA/K/sub 0/, below which 
cracks appear dormant, the maximum thickness of excess oxide 
debris within the crack is comparable with the pulsating crack tip 
opening displacement. The implications of this model to near- 
threshold fatigue crack growth behavior in terms of the role of 
load ratio, environment, and microstructure are discussed. 33 refs. 


25375 Equilibrium silicides of palladium. Wysocki, J.A.; 
Duwez, P.E. (Hughes Res Lab, Mailbu, Calif, USA). Metal. 
lurgical Transactions, [Section] A: Physical Metallurgy and 
Materials Science; 12A: No. 8, 1455-1460(Aug 1981). 

The Pd-Si system was examined in the 13 to 25 at.% silicon 
range by X-ray diffraction, thermal analysis, and metallography. 
The compounds Pd/sub 5/Si. Pd/sub 9/Si/sub 2/, and Pd/sub 3/Si 
form peritectically. Pd/sub 5/Si is monoclinic, while Pd/sub 9/Si/ 
sub 2/ and Pd/sub 3/Si are orthorhombic. These compounds form 
defect structures having low symmetry and large unit cells. Elec- 
tron concentrations per unit cell govern formation. There was no 
evidence of either Pd/sub 4/Si or Pd/sub 9/Si/sub 4/. 16 refs. 


25376 Creep and substructure formation in an al-5% mg 
solid solution alloy. Yavari, P.; Mohamed, F.A.; Langdon, 
T.G. (Univ of South Calif, Los Angeles). Acta Metallurgica; 
29: No. 8, 1495-1507(Aug 1981). 

The creep behavior of Al-5% Mg divides into three distinct 
regions at a testing temperature of 827 K. These three regions are 
consistent with viscous glide (class A), dislocation climb (class M), 
and Harper-Dorn creep, respectively. 46 refs. 


25377 Evaluation of thin metal foils as targets and win- 
dows for heavy-ion experiments. Molitoris, J.D.; Nitschke, 
J.M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nuclear Instruments and Methods in Physics Research; 
186: No. 3, 659-662(15 Jul 1981). 

The mechanical limits of thin metal foils were studied under 
conditions which simulated heavy-ion beam experiments. The prop- 
erties of He and Nz as cooling gases were evaluated; helium was 
found to be superior to nitrogen in all cases. The most durable foils 
were found to be molybdenum and tantalum. 


25378 Metallographic study of type 304 stainless steel 
long-term creep-rupture specimen. Biss, V.A.; Sikka, V.K. 
(Climax Molybdenum Co of Mich, Ann Arbor). Metallurgi- 
cal Transactions, [Section] A: Physical Metallurgy and Materi- 
als Science; 12: No. 7, 1360-1362(Jul 1981). 

Long-term exposure to creep-rupture testing at 595°C causes 
precipitation of CrasCe, stress-induced grain boundary migration as- 
sociated with simultaneous dissolution of CrasC. particles and for- 
mation of iron-chromium sigma phase, and localized formation of 
ferrite as a metastable transition phase which subsequently trans- 
forms to sigma. 9 refs. 


25379 Mechanism of intergranular embrittlement by 
phosphorus in steel. Lg ON R.G.; White, 
C.L.; Wert, J.J.; Easton, D.S. (Univ of Ala, Birmingham). 
Metallurgical Transactions, er A: Physical Metallurgy 
and Materials Science; 12: No. 7, 1339-1351(@Jul 1981). 
Increases in intergranular phosphorus concentration oc- 
curred in approximate proportion to the bulk phosphorus level 
through an equilibrium segregation mechanism. Bicrystals were 
fractured at 300, 77 and 4.2 K. Grain boundary fracture energy was 
determined as a function phosphorus concentration at 4.2 K to 
evaluate the relative merits of intergranular fracture models based 
on reduced interatomic separation energy (Gibbs-Griffith model) 
and reduced interatomic cohesive strength (Seah model). 57 refs. 


ERA VOL. 7,NO.9/ 3100 


25380 Intensification in the second-harmonic generation 
in rough metallic surfaces. de Castro, A.R.B. (Universidade 
Estadual de Campinas (Brazil). Inst. de Fisica); Chen, C.K.; 
Shen, Y.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Ciencia e Cultura (Sao Paulo), Suplemento; 
33: No. 7, 233(Jul 1981). (In Portuguese). 

From 33. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Salvador, Brazil (8 - 15 Jul 1981). 


Electrorefining of copper from a ion com- 
- a electrolyte. Brown, A.P.; Loutfy, R.O.; Cook, G.M.,; 
Yao, N.P. Sy owe Natl Lab, ill, USA). Journal of "Metals: 
33: No. 7, 49-57(Jul 1981). 

The energy saving potential and refining capabilities of three 
systems for electrowinning copper were compared. The alternative 
systems studied were copper(I)/acidic chloride, copper(I)/acetoni- 
trile and sulfuric acid, and copper(I)/ammonia solutions. These 
were compared to the conventional copper(II)/sulfuric acid elec- 
trolyte. All the alternative systems demonstrated at least some po- 
tential for saving energy when run at deposition rates equal to the 
conventional process. All, however, exhibited performance prob- 
lems, primarily with regard to inadequate separation of impurities. 
12 refs. 


25382 Preferred habit of a tetragonal inclusion in a cubix 
matrix. Wen, S.H.; Kostlan, E.; Hong, M.; Khachaturyan 
A.G.; Morris, J.W. Jr. (Univ of Calif, "Berkeley). Acta Me- 
tallurgica; 29: No. 7, 1247-1254(Jul 1981 1). 

The preferred crystallographic habit of a plate-like precipi- 
tate is determined by minimizing the elastic strain energy under the 
conditions that the precipitate and matrix behave as linear elastic 
media, the difference between their elastic constants may be ne- 
glected, transformation strain is tetragonal, and elastic strain energy 
dominates surface energy. Predictions are compared with experi- 
mental evidence for GP zones in Al-Cu and Cu-Au, Fe/sub 4/C 
precipitates in /alpha/-Fe and /beta/-VH/sub 0.45/ precipitates in 
vanadium. 16 refs. 


25383 Role of grain size distributions in diffusional creep. 
Schneibel, J.H.; Coble, R.L.; Cannon, R.M. (MIT, Cam- 
bridge, Mass). ‘Acta Metallurgica; 29: No. 7, 1285-1290(Jul 
1981). 

The strain rates of simple regular arrays of square grains (2 
dimensions) with bimodal size distributions were calculated. De- 
pending on the particular grain arrangement employed, variations 
of the strain rate by up to a factor of 4.4 were found. Internal 
stresses as high as 3.5 times the applied shear stress occur for par- 
ticular distributions. 16 refs. 


25384 Effect of product form upon fatigue-crack growth 
behavior in Alloy 718. James, L.A. (Westinghouse Hanford 
Co, Richland, Wash). Journal of Engineering Materials and 
Technology; 103: No. 3, 234-239(Jul 1981). 

Five different product forms (sheet, plate, bar, forging, and 
weldments) all taken from the same heat of Alloy 718 were tested 
at five different temperatures in each of two different heat-treated 
conditions. In general, no consistent effect of product form was 
noted for any of the wrought forms (sheet, plate, bar, or forgings). 
However, the crack growth rates were higher in weldment speci- 
mens than in wrought specimens for some test temperature/heat- 
treatment combinations. The results suggest that product form did 
not influence the heat-to-heat variations noted previously in crack 
growth studies on wrought Alloy 718. 19 refs. 


25385 Comparison of tensile loading and stress relaxation 
as og Pe of ss state. Rohde, R.W.; Jones, W.B. 
(Sandia uerque, NM, USA). Scripta Metallurgica; 
15: No. 6, 6, 635 628lun 981). 

This work uses stress om testing and work hardening 
rate measurements taken from monotonic tensile curves to probe 
the states of polycrystalline aluminum developed through prestress- 
ing and recovery annealing. Neither technique alone is sufficient. 12 
refs. 
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25386 Hydrogen content of austenite after cathodic 
charging. Farrell, K.; Lewis, M.B. (Oak Ridge Natl Lab, 
isn USA). Scripta Metallurgica; 15: No. 6, 661-664(Jun 

The concentration of hydrogen (deuterium) in the near-sur- 
face layers of 310 austenitic steel following room temperature ca- 
thodic charging in poisoned electrolytes is 0.5 to 0.8 hydrogen 
atoms per metal atom. There is also microstructural martensite. 
With no arsenic poison in the electrolyte the hydrogen ratio is 
about 0.15, and there is low associated damage structure. 12 refs. 


25387 Phenomenological study of the shape memory 
effect in polycrystalline uranium-niobium alloys. Vander- 
meer, RA: Ogle, J.C.; Northcutt, W.G. Jr. {ect Ridge 
Natl Lab, Tenn). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 12: No. 5, 733- 
741(May 1981). 

When alloys containing between 13.9 and 17.9 at. pct Nb are 
quenched to room temperature from the BCC (y) phase at elevated 
temperatures, diffusion-controlled precipitation of the equilibrium 
phases is prevented and martensitic transformations to transition 
phases occur instead. A metastable phase diagram was established. 
The deformation behavior and shape memory effects accompanying 
the transformations were characterized phenomenologically. Mac- 
roscopic stress-strain parameters were defined and their composi- 
tion and structural state dependencies delineated. 27 refs. 


25388 Discontinuous creep deformation in a type 316 
stainless steel Sikka, V.K.; David, S.A. (Oak Ridge 
Natl Lab, Tenn). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 12: No. 5, 883- 
892(May 1981). 

A static cast ingot was tested at 811, 866, and 922 K. Creep 
curves under certain temperature and stress conditions show instan- 
taneous increase in strain. Bursts occurred at high stresses and at 
811 and 866 K. The rupture time for specimens showing bursts was 
lower. The creep-rupture strength was approximately 40 MPa 
lower than wrought material. The rupture time was a function of 
specimen location. 7 refs. 


25389 Embrittlement of copper due to segregation of 
oxygen to grain boundaries, Nieh, T.G.; Nix, W.D. (Lock- 
heed Missiles and Space Co, Palo Alto, Calif). Metallurgical 
Transactions, qe A: Physical Metallurgy and Materials 
Science; 12: No. 5, 893-901(May 1981). 

The tensile and creep properties of oxygen free and oxygen 
saturated copper have been investigated in the temperature range 
25 to 500°C. Oxygen increases the yield strength by solid solution 
hardening, and for coarse-grained copper, causes embrittlement par- 
ticularly under creep conditions. Tensile and creep ductility are re- 
stored when oxygen is removed. 30 refs. 


Initial hydrogen attack kinetics in a carbon steel. 
McKim n, M.; Shewmon, P.G. (Ohio State Univ, Colum- 
bus). etallurgical Transactions, [Section] A: Physical Metal- 
lurgy and Materials Science; 12: No. 5, 825-834(May 1981). 
The kinetics of the initial stages of hydrogen attack in a 
commercial 0.3 pct C steel (grade A516) were investigated. The 
time, temperature and hydrogen pressure dependences of the rate 
of expansion were measured at hydrogen pressures from 1 to 20 
MPa, and temperatures from 350 to 475°C for strains of 10~* to 
10-*. Bubble growth during the incubation period occurs predomi- 
nantly by grain boundary diffusion and is driven by near-equilibri- 
um internal methane pressures. Expansion in subsequent stages is 
controlled by creep and methane generation. 21 refs. 


25391 Structure of high-angle grain boundaries in metals 
and ceramic oxides. Balluffi, R.W.; Bristowe, P.D.; Sun, 
C.P. (MIT, Cambridge, Mass, USA). Journal of the Ameri- 
can Ceramic Society; 64: No. 1, 23-24(Jan 1981). 

In the present paper, a review and comparison of the state of 
current knowledge of the structure of high-angle grain boundaries 
in metals and ceramic oxides are given. Attention is primarily fo- 
cused throughout on the basic problem of the structure of grain 
boundaries in pure materials, even though it is recognized that im- 
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purities may play dominant roles in certain cases, especially in 
common ceramic materials. 56 refs. 


25392 Selecting an algicide for use with aluminum alloys. 
Wilde, E.W.; McLaughlin, B.D. (Du Pont, Aiken, SC, 
USA). Water "Research; 15: No. 9, 1117-1124(1981). 

Six commercially available algicidal compounds were evalu- 
ated for (1) relative toxicity to various concentrations of seven spe- 
cies of algae and (2) potential for causing pitting corrosion of alu- 
minum alloys. Diuron (a common herbicide) and the acetic acid salt 
of a technical grade of dehydroabietylamine were the two com- 
pounds most toxic to algae. A filming amine corrosion inhibitor 
ranked third in toxicity. Potassium permanganate, which ranked 
fourth in algicidal effectiveness, was least corrosive and was the 
only compound for which no pitting corrosion was measurable. 
Hydrogen peroxide ranked fifth in toxicity. The chlorine-liberating 
algicide sodium hypochlorite was found to be substantially inferior 
to the other five compounds in both toxicity and corrosiveness. 
New techniques for the evaluation of algicides are described. 19 
refs. 


25393 Measuring J/sub Ic/, and the resistance to crack 
growth after initiation. Early, P.W.; Burns, S.J. (Univ. of 
Rochester, NY). Journal of Testing and Evaluation; 8: No. 5, 
233-234(Sep 1980). 

A ductile fracture toughness (J/sub Ic/) test that uses frac- 
ture specimens with finite differences in crack area is reviewed. Ex- 
perimental results are given for Ti-6A1-4V, A471 Ni-Cr-Mo-V 
rotor steel, and 4140 high strength steel. Resistance to further crack 
propagation after initiation is discussed in terms of the tearing mo- 
dulus, which is equal to dJ/dA, A being the crack area. A useful 
expression for the tearing modulus is given. 


25394 Effect of annealing and etching on machining 
damage in structural beryllium. Hanafee, J.E. (California, 
University, Livermore, Calif.). Journal of Applied Metalwork- 
ing; 1: 41-51(Jul 1980). Contract W-7405-ENG-48. 

Machining damage can degrade the mechanical properties of 
beryllium. In this study machining damage was introduced in two 
structural grades of beryllium. Two methods of relieving the ma- 
chining damage were studied: annealing at various temperatures 
and etching of various amounts of surface material. For the depth 
of damage of 0.0004 in., removing the damage in the first 0.001 to 
0.002 in. by etching or annealling restored the mechanical proper- 
ties. Microhardness was useful for ascertaining the extent of ma- 


chining damage. 


25395 Effects of temperature on the behavior of metals 
under erosion by particulate matter. Gat, N. (TRW Defense 
and Space Systems Group, Redondo Beach, CA); Tabakoff, 
W. Journal of Testing and Evaluation; 8: No. 4, 177-186(Jul 
1980). 

The effect of temperature on the erosion of metals by solid 
particles is studied. Properties that, as the temperature increases, 
decrease the metals’ resistance to erosion (Type I) are identified, as 
are other properties that increase their resistance to erosion (Type 
II). The removal of erosive material is accomplished through the 
simultaneous angle of impact, particle shape, and hardness) one 
mechanism is likely to dominate. Whether erosion increases or de- 
creases as the temperature increases depends on the dominant ero- 
sion mechanism because some mechanisms are affected by Type I 
factors while others are affected by Type II factors. This depend- 
ence may change, however, at various ranges of the temperature 
scale. At homologous temperatures (the ratio between the actual 
temperature of the material and its melting temperature, in absolute 
degrees) above 0.5, Type II factors dominate most erosion mecha- 
nisms. Of particular interest are the brittle-to-ductile transition tem- 
perature and the recrystallization temperature. 


25396 Stress relaxation during aging of Ti-6Al-6V-2Sn. 
Rack, H.J. (Sandia Laboratories, Albuquerque, NM). pp 
1583-1590 of Titanium ‘80 science and technology. Warren- 
dale, PA; Metallurgical Society of AIME (1980). AC04- 
76DP00789. 
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From 4. international conference on titanium; Kyoto, Japan 
(19 May 1980). 

Brown et al. (1975) have developed a relaxation model 
which takes into account the microstructural variations occurring 
during the relaxation event. The model postulates that relaxation 
under the considered circumstances involves the formation of plas- 
tic zones, the zones having been induced by the volume changes 
associated with the specific microstructural alteration. These plastic 
zones then respond to, and relieve, the imposed stresses. An investi- 
gation is conducted of stress relaxation concurrent with aging in so- 
lution treated and quenched (martensitic) Ti-6Al-6V-2Sn. The in- 
vestigation has the objective to examine the possible application of 
the plastic zone model to a system where the precipitational proc- 
esses do not involve carbide formation. It is found that the percent 
stress relaxation is independent of the elastically applied stress over 
the range of stresses investigated. The obtained results are consist- 
ent with the plastic zone model. 


25397 Methods of dispersion-hardening alloys production. 
Chapter 2. Grigorovich, V.K.; Sheftel, E.N > 128-137 of 
Dispersionnoe uprochnenie tugoplavkil metallov. 
Moscow, USSR; Nauka (1980). (In Russian) 

The methods of preparing dispersion hardened alloys on the 
base of refractory metals are considered. The advantages and disad- 
vantages of the powder technology, methods of chemical vapour 
deposition, internal oxidation and nitration are shown, as well as 
those of metallurgical methods of preparing alloys hardened with 
high-strength particles. 


25398 Physicochemical principles of refractory metal har- 
dening. Chapter 3. Grigorovich, V.K.; Sheftel, E.N. pp 138- 
174 of Dispersionnoe uprochnenie tugoplavkikh metallov. 
Moscow, USSR; Nauka (1980). (In Russian) 

Physicochemical principles of developing heat resistant 
alloys and the hardening of refractory metals are presented. The 
mechanisms of strain solid solution and dispersion hardening are 
considered as well as hardening by directed crystallization of eutec- 
tic alloys. The efficiency of different hardening methods is deter- 
mined as applied to refractory transition metals and their alloys. 


25399 Dispersion hardening of niobium base alloys. Chap- 

ter 4. Grigorovich, V.K.; Sheftel, E.N. pp 175-276 of Dis- 

Ussn: Ne uprochnenie "ugoplavkikh metallov. Moscow, 
SSR; Nauka (1980). (In Russian) 

Alloys on the base of niobium with zirconium, titanium, 
tungsten, molybdenum with different types of strengthening are de- 
scribed. The mechanisms of dispersion and precipitation hardening 
of alloys with carbide, nitride and oxide particles are considered. 
State diagrams and microstructures of niobium base alloys are pre- 
sented. Heat treatment and deformation procedures are shown for 
the alloys as well as their mechanic properties. 


25400 Effects of nickel and titanium on submerged arc 

welds in HSLA steels. Lazor, R.B.; Kerr, H.W. (Univ. “7 

Waterloo, Ontario). pp 141-149 of Pipeline and energy plant 

piping: design and technology. Toronto, Ontario; Pergamon 
of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

Additions of titanium and nickel were made to submerged 
arc welds using fixed plate and flux composition, with a heat input 
of 33.5 kJ/cm. The resulting microstructures were analyzed quanti- 
tatively. The inidvidual roles of Ni and Ti on microstructure were 
masked by inadvertent changes in Mn and Si, but increased alloy- 
ing tended to increase the fraction of acidular ferrite up to a maxi- 
mum, while increased oxygen content generally decreased the per- 
centage of acicular ferrite. Toughness tests using 3/4 size Charpy 
showed that at -60°C the absorbed energy was increased by in- 
creasing nickel content, but was influenced less by titanium content 
and acicular ferrite fraction. At higher temperatures, titanium addi- 
tions increased the energy absorption considerably, partly by in- 
creasing the fraction of acicular ferrite, and partly by avoiding brit- 
tle prior austenite grain boundaries. 
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25401 Effect of microalloying on weld cracking in low 
carbon steels. Lazor, R.B.; Graville, B.A. (Welding Inst. of 
Canada, Oakville, Ontario). pp 247-254 of Pipeline and 
energy plant piping: design and Seemnae- Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The effects of preheat and microalloying elements on hydro- 
gen induced cracking of both the weld metal and heat-affected-zone 
have been studied in this program. Tests were conducted on a 
series of ten experimental steels with various C, Mn, Nb, Mo, V 
and Ni contents, either singly or in combination. Weld metal crack- 
ing was measured using the gapped-bead-on-plate (G-BOP) test, in 
which dilution of elements from the parent metal occurred, and 
HAZ cracking was examined with a modified version of the im- 
plant test. The testing procedures were designed to provide an in- 
expensive means of measuring and categorizing the susceptibility of 
various materials to hydrogen cracking. Results of G-BOP tests 
showed that niobium, diluted from the parent metal, had a signifi- 
cant effect on the preheat required to avoid weld metal cracking. 
Preliminary tests using the modified implant technique have shown 
that C, Mn and Mo are detrimental to HAZ ; this is in 


agreement with previous work on cracking in the heat-affected- 
zone. 


25402 Underbead cracking in high strength pipe steels. 
Glover, A.G. (Welding Inst. of Canada, Oakville, Ontario). 
pp 255-261 of Pipeline and energy plant piping: design and 
icone Toronto, Ontario; ) Beret of Canada Ltd 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

‘ A study has been made of the cracking response of two 
HSLA steels when subjected to bead-on-plate tests. The tests were 
carried out over a range of preheat temperatures and hydrogen 
levels and the morphology of the underbead cracks investigated. 
The change of mode in cracking is discussed in terms of stress dis- 
tribution and temperature. 7 figures. 


25403 Testing factors which influence fatigue life of butt 
welded low carbon steels. Bellow, D.G.; Faulkner, M.G. 
(Univ. of Alberta, Edmonton). pp 367-374 of Pipeline and 
energy plant piping: design and technology. Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

Frequency of testing and specimen size can affect the fatigue 
life of transverse butt welded low carbon steels subjected to a pul- 
sating tensile load. It is shown that for a fatigue life in the range 
between 10‘ and 10® cycles the effect of frequency of testing is an 
important factor and should be taken into account while for a fa- 
tigue life greater than 10° cycles the effect of frequency of testing 
was insignificant. The width of the specimen was also found to 
affect fatigue strength wherein a reduction of 17 percent was ob- 
served when the specimen width increased from 25 mm to 102 mm. 
It was also shown that specimen shape was not a factor of influence 
in evaluating fatigue data for pulsating tensile loaded butt welded 


steel specimens. 


25404 Sulfur induced fracture mode transition of nickel 
at cathodic potentials. Bruemmer, S.M.; Jones, R.H.; 
Thomas, M.T.; Baer, D.R. (Pacific Northwest Lab., Rich- 
land, WA). Scripta Metallurgica 14: 1233- 1237(1980). Con- 
tract AC06-76 1830. 

The effect of grain boundary chemistry on the tensile ductil- 
ity and fracture mode of nickel at cathodic potentials was investi- 
gated in the present study. Recent work has shown that the frac- 
ture behavior and ductility of iron at cathodic potentials is depend- 
ent on the concentration of sulfur at grain interfaces. A threshold 
sulfur content was identified above which the fracture mode 
changed from transgranular ductile rupture to intergranular frac- 
ture. The existence of this transition in iron supplements the grow- 
ing amount of evidence linking grain boundary chemistry and inter- 
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granular hydrogen embrittlement. Indications that a similar relation- 
ship might exist for nickel prompted the present research. 


25405 J integral analysis of stable crack growth. Lin, 
LH.; Hirth, J.P.; Rosenfield, A.R. International Journal 
Fracture; 16: R153-R156(1980). Contract AS02-76ER024 

A method for deducing the J crack driving force valve 
versus crack extension curve, the J curve, during stable crack 
growth has been reformulated. This new proposed relation for J is 
intended to apply to rectangular bend beam with a through thick- 
ness crack subject to bending only. It is shown the proposed refor- 
mulated J relationship applies only to a very restricted class of test 

specimens - constant J specimens. The proposed reformulated J re- 
intionships which involve measurable bending moments, conjugate 
angular rotations, and crack extensions will not apply to bend 
beams since in these test pieces both J and the bending moment 
may not, in general, be held constant simultaneously while the 
crack extends. (DP) 


NbssTax7. Fisher, E.S. (Argonne National Lab., IL); Alberts, 
H.L.; Katahara, K. Ultrasonics Symposium Proceedings; 463- 
465(Sep 1979). 


Hydrogen dissolved in V, Nb or Ta or their solid solutions 
causes the C’ shear modulus to decrease, whereas Cy increases. 
These appear to be entirely different effects, with AC’ being a 
result of interstitial relaxation and AC, arising from the electronic 
contribution. The apparent inverse dependence of AC’, i.e., relax- 
ation strength, on atomic volume of the alloys implies that the posi- 
tive hydrostatic pressure derivative of C’ should decrease with ad- 
dition of H. This prediction has been tested with duplicate meas- 
urements at ANL and at HIG on two different vanadium samples 
with measurements of C’, Cy and K (bulk modulus) to 3kb. The 
results show dC’/dP decreasing significantly by 8% and 6.5%, re- 
spectively, at HIG and ANL, with no significant changes in dCyu/ 
dP or dK/dP. A second experiment on the alloy NbssTa7, showed 
dC’/dP decreasing by 10% with addition of 4.4 at. % H, with no 
changes in dC,,/dP or dK/dP. 


25407 Electromigration. d'Heurle, F.M.; Peterson, D.T. 
pp 763-793 of Kirk-Othmer: encyclopedia of chemical tech- 
nology. New York, NY; John Wiley and Sons, Inc. (1979). 

Some fundamental characteristics of electromigration phe- 
nomena are discussed. Electromigration is known to have both 
positive and negative effects in different areas of technology. In re- 
fining of some metals to a very high state of purity, electromigra- 
tion has a very positive effect. The negative effect of electromigra- 
tion is shown in the failure in the thin film conducting lines which 
are an integral part of most electronic microcircuits. Both areas of 
electromigration effects receive attention in this article. 105 refer- 
ences. (BLM) 


25408 Measurement of an equation-of-state point for mo- 
lybdenum at very high pressure. Ragan, C.E. III; Silbert, 
M.G.; Diven. B B.C. (Los Alamos Scientific Lab., NM 
(USA)). pp 27-33 of Peaceful nuclear explosions V. Pro- 
ceedings of a technical committee on the ful uses of 
nuclear explosions organized by the and held in 
Vienna, 22-24 November 1976. Vienna, Austria; Internation- 
al Atomic Energy Agency (1978). 

From Technical committee on the peaceful use of nuclear 
es Vienna, Austria (22 Nov 1976). 

The Los Alamos Scientific Laboratory has conducted a vari- 
ety of scientific experiments associated with nuclear explosions. Nu- 
clear physics experiments have been especially well exploited in the 
past and have been reported at an earlier PNE meeting. A recent 
scientific investigation using nuclear explosions involved the devel- 
opment of a method to measure equation-of-state properties of ma- 
terials behind strong shocks. A shock was generated by rapidly fis- 
sion-heating a slab of **°U by exposing it to neutrons at approxi- 
mately 1 m from a nuclear explosion and allowing it to expand into 
an adjacent sample of the material to be studied. A point on the 
molybdenum equation of state was determined at a pressure of 2.0 
TPa(20 Mbar) by measuring directly both the shock velocity and 
the particle velocity behind the shock. The shock velocity was ob- 
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tained by measuring the transit time of the planar shock between 
positions at two depths in the molybdenum. This time interval was 
determined by observing the light flashes produced when the shock 
reached free surfaces located at the two depths. The particle veloc- 
ity was obtained by observing the Doppler shifts of six neutron re- 
sonances in the neutron energy region from 200 to 800 eV in the 
moving, shocked molybdenum. The pressure and density derived 
from this pair of velocity measurements, made to an accuracy of 

+-5%, are 20 Mbar and 25 g/cm*, respectively. This experiment 
represents the first direct determination of a point on the equation 
of state of any material in this pressure region, and the resulting 
data point is in good agreement with theoretical estimates. It ap- 
pears that errors in both the shock velocity and the particle veloc- 
ity can be reduced to approximately +-2% in an improved mea- 
surement, resulting in a well-defined point on the equation of state 
for molybdenum, which can be used as a standard in future imped- 
ance-matching experiments. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 24204, 24205, 24386, 24388, 25346, 25391, 
27510, 27511 


25409 (CONF-780447—, p (Gandie High- ture 

material testing. Matthews, L. Sandia Labs., Albuquer- 
ue, NM); Mulholland g.P. 1978. Gris, PC A18/MF AOl. 
-* Number DE8 717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

Six lightweight high-temperature insulating materials and 
three refractory firebricks were tested at the White Sands Solar 
Furnace to determine their ability to withstand high-intensity solar 
flux densities. The insulating materials were subjected to a 10-cm 
diameter beam. The materials were tested at flux densities up to 
2.75 MW/m? or until failure. Most materials failed before this limit 
occurred; the exceptions were a zirconia board and an alumina fire- 
brick. The board withstood a 2.75 MW/m? flux density for three 
minutes without failure while the firebrick was adequate to 2.6 
MW/m? 


25410 (CONF- 801237—, pp - 1-2.11) Magnet designs 
and materials requirements: large coil project. Luton, J. (Oak 
Ridge National Lab., TN). Nov 1981. NTIS, PC Al4/MF 
A01. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Data are listed showing insulation requirements for the large 
coil program. (MOW) 


25411 (CONF-801237—, pp 23.1-23.7) Use of the 
RTNS-II cryostats for insulator studies. Van Konynenburg, 
R.A. (Lawrence Livermore National Lab., CA). Nov 1981. 
NTIS, PC A14/MF A0O1. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Superconducting magnets for fusion reactors require insula- 
tors that will withstand neutron and gamma ray irradiation at cryo- 
genic temperatures while maintaining satisfactory mechanical and 
electrical properties. In addition, it is desirable that they not evolve 
significant quantities of gases or suffer degradation of properties 
during subsequent warm-up to room temperature. In order to select 
materials for this application, irradiation experiments must be per- 
formed under conditions that closely resemble those expected in the 
reactors themselves. The Rotating Target Neutron Source (RTNS- 
II) at Lawrence Livermore National Laboratory is a facility where 
such experiments could possible be carried out. In this talk, I will 
discuss the existing cryogenic facilities at RTNS-II and suggest ap- 
proaches toward using them for insulator studies. 


25412 (KFK—3051, pp 111-112) Preparation of YBg- 

powder samples. Scheerer, B.; Gompf, F. Dec 1980. NTIS 
‘TUS Sales Only), PC A08/MF AOl. Order Number 
DE82780255. 
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report of the Teilinstitut Nukleare Festkoerper- 


In Progress 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3st, 1980. 


25413 gta Be ee | ay crystal —. 
tion of TIN, ZrN, HfN, 
osition. Schmidt, H.J.; Wolf, eZ oy 1380. O NTIS 8 Seles 
Only), PC A08/MF AOl. Order Number DESZ7BONSS. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25414 ah g pp 46) Strong depression of super- 
conductivity in VN by spin fluctuations. Rietschel, B.; 
Winter, H.; Reichardt, W. Dec 1980. NTIS (US Sales 
Only), PC A08/MF A01. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 31st, 1980. 


25415 (KFK—3051, 85-87) Les gg oe ag 
crystals. Ka 


channeling studies on 
Scheerer, B. Dec 1980. NTIS (US Sales only), PCs PC ‘087 
MF AOl1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


Me a yp pp 88-89) Effects of *He implanta- 
Kaufmann, R.; Turos, A.; 
Kraatz, MD Dec 1980. NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780255. 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25417 (KFK—3051, pp og ie Rhenium nitride forma- 
tion by nitrogen implantation in rhenium. Ul Haq, A.; Meyer, 
O.; Kraatz, M. Dec 1980. NTIS (US Sales Only), PC A08/ 
MF A01. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


.; Ashrapov, 

Ls ; AN Kazakhskoj 

SSR, Alma-Ata. Inst. Yadernoj Fiziki); Fedorenko, A.I. 
1980. (In Russian). Dep. NTIS (US Sales Only). 

In Physics of radiation damage and radiation material sci- 


In order to simulate the behaviour of AlO; ceramics in a 
thermonuclear reactor the Al,O; samples were subjected to n-y-ir- 
radiations in the WWR-SM reactor. The are deter- 
mined of the loss tangent tg delta, permittivity Esub(x), capacity 
Csub(x), and resistance rhosub(x), on the irradiation temperature 
T(323-573K), and reactor power, W(0.5 and 4 MW), for the sam- 
ples 0.655 and 1.36 mm thick. With increasing temperature and re- 
actor power tg delta, Esub(x) and Csub(x) are found to increase by 
a factor of 1.5 to 3 as compared with the initial values, whereas the 
resistance of the samples decreases by 2 or 3 orders of magnitude 
with growing irradiation temperature and intensity. 


25419 Amorphous structure of metamict minerals ob- 
served by TEM. Headley, T.J. (Sandia National Labs., Albu- 
querque, NM (USA); ames WU R.C.; Haaker, R.F. (New 
Mexico Univ., yy (USA). Dept. of Geology). 
Nature (London); 293 0. 5832, 449-450(8 Oct 1981). 
Results are presented of an examination of a wide range of 
metamict silicate and complex Nb-Ta-Ti oxide minerals using trans- 
mission electron microscopy which show that the metamict state in 
such minerals is amorphous to within the resolution capabilities of 
current electron microscope techniques (approximately 10 A). Void 
accompanies metamictization in the complex Nb-Ta-Ti ‘ 
oxides, but this does not occur in the silicates. 
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25420 Reentrant superconductivity in the orthorhombic 
system (Tmsub(1-x)Lusub(x))RuB.. Ku, H.C. (California 
Univ., San Diego, La Jolla (USA). Inst. of Pure and Ap- 
lied Physical Sciences); Shelton, R.N. (Ames Lab., IA 
SA); Iowa State Univ. of Science and Technology, Ames 
SA). t. of Physics). Solid State Communications; 40: 
No. 3, 237-240(Oct 1981). 
The boundaries between the paramagnetic, superconducting 
and magnetically ordered phases in the orthorhombic pseudoter- 
nary system (Tmsub(1-x)Lusub(x)RuB,) have been established by 
po of ac magnetic susceptibility measurements down to 1.2 K. 
Reentrant superconductivity occurs between x = 0.52 and x ap- 
proximately equal to 0.68. The absence of coexistence between su- 
perconductivity and long range magnetic order in this region sug- 
gests a ferromagnetic-like nature of the magnetic state. The initial 
linear depression of superconducting transition temperature 
(Tsub(c)) gives a coupling constant value N 2) between 
conduction electrons and magnetic Tm** moments of 6.7 x 10™* 
eV-atom-states/spin-direction. 


25421 ag low expansion, og resis- 
tant ceramic and gas turbine. Rauch, H. W. (to dg 
ment of Energy). *Us Patent 4,292,083. 29 Sep 1981. Filed 
date 18 Apr 1980. vp. 

The present invention relates to zro2-mgo-al203-sio2 ceramic 
materials having improved thermal stability and corrosion resistant 
properties. The utilization of these ceramic materials as heat ex- 
changers for gas turbine engines is also disclosed. 


25422 Chemical vapor deposition of boron at low tem- 
peratures. Pierson, H.O.; Mullendore, A.W. (Sandia Nation- 
al Labs., Albuquerque, ‘NM (USA)). Thin Solid Films; 83: 
No. 1, 87-91(4 = 1981). 

From International conference on metallurgical coatings; 
San Francisco, CA, USA (6 - 10 Apr 1981). 

The authors investigated the formation of boron coatings ob- 
tained from the dissociation of diborane as a function of tempera- 
ture, pressure and degree of ionization. At a pressure of 1 atm, pure 
boron was formed only at deposition temperatures above 500°C; 
below this temperature, partial dissociation occurred and the depos- 
ited boron was combined with boron polymers. To remove these 
polymers (as they were formed), it was necessary to operate at low 
pressures (approximately 50 mTorr), thus allowing boron coatings 
to be deposited at temperatures as low as 350°C. By activating the 
diborane in an r.f. field, it was possible to deposit boron at tempera- 
tures as low as 150°C. In all cases the deposited boron was very 
dense, uniform and amorphous. 


25423 Sputtering of titanium carbide coatings under D* 
and ‘He* ion bombardment: total ey my 


angular 
distribution. Kaminsky, M.; Nielsen, R. (Argonne National 
_ 3. IL (USA)). Thin Solid Films; 83: No. 1, 107-114(4 Sep 


From International conference on metallurgical coatings; 
San Francisco, CA, USA (6 - 10 Apr 1981). 

The release of sputtered materials from chemically vapor-de- 
posited titanium carbide coatings on Poco graphite substrates was 
studied for surfaces which had been mechanically polished prior to 
irradiation or left in their as-deposited state. These coatings were 
irradiated with mass-analyzed D* and ‘He* ions with energies 
ranging from 1.5 to 60 keV at ambient temperature and normal in- 
cidence. The equivalent titanium and carbon thicknesses of the 
sputter deposits were determined by the Rutherford backscattering 
technique. The experimentally determined total sputtering yields for 
both polished and unpolished titanium carbide coatings were ob- 
served to decrease as the D* and ‘He* ion energies increase above 
3 keV. This trend is in agreement with theoretical predictions. The 
total yields for the unpolished surfaces are higher than those for the 
polished surfaces. The relevance of these data to the fusion pro- 
gram is discussed. 


25424 Transmission electron microscopy of Pb(Zr/sub 
0.52/Ti/sub 0.48/)O/sub 3/. Goo, E.K.W.; Mishra, R.K.; 
Thomas, G. (Univ of Calif, Berkeley). Journal of the Ameri- 
can Ceramic Society; 64: No. 9, 517-519(Sep 1981). 
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Lead zirconate-titanate ceramic was examined by transmis- 
sion electron microscopy in order to find out the effects of grain- 
boundary phase on sintering. It has been shown that excess PbO 
allows PZT to be sintered to a higher density. The objective of this 
study is to characterize the microstructure of PZT sintered with 
excess PbO. The morphology, distribution, and chemistry of phases 
were correlated with the processing procedure. 16 refs. 


Intergranular slow crack growth in MgF:. Me- 
~ a J.J. (Sandia Natl Lab, Albuquerque, NM). Journal 
Sen American Ceramic Society; : No. 9, 563-566(Sep 

Fractographic analysis of delayed faiure of magnesium flu- 
oride bars at room temperature showed that slow crack growth 
proceeds intergranularly, whereas rapid crack growth proceeds 
transgranularly. The size of the semielliptical demarcation between 
the intergranular and transgranular regions agreed well with the 
critical size predicted from a fracture mechanics equation. 19 refs. 


25426 Comment on "the failure of beta alumina electro- 
lyte by a dendritic penetration mechanism”. Virkar, A.V.; 
Miller, G.R.; Gordon, R.S. (Univ of Utah, Salt Lake City). 
Electrochimica Acta; 26: No. 8, 1023-1027(Aug 1981). 

The concept of the retardation of sodium ion flux due to 
pressurized sodium within cracks proposed by M.P.J. Brennan is 
expected to be of significance with regard to electrolyte degrada- 
tion theories. However, reasoning based on classical thermodynam- 
ics and mechanics shows that no back emf is developed which is of 
the type proposed by Brennan. Moreover, crack thickness cannot 
be assumed to be constant, and the equivalent circuit given by 
Brennan does not represent a sodium-filled crack. 12 refs. 


25427 Crystal ry wed of cerium in the monazite struc- 

phase of tailored-ceramic nuclear waste forms, 

in, J.G.; and E.R.; McCarthy, G.J. (Pa State Univ, 

University Park, USA). Materials y atin Bulletin; 16: No. 
6, 627-633(Jun 1981). 

Monazite prepared at 1200/degree/C in air was observed to 
incorporate cerium as 3+ and not 4+ even when charge compen- 
sation mechanisms for Ce/sup 4+/ inclusion were present. The 
consequences of this phenomenon for the use of monazite structure- 
type solid solutions for transuranic nuclide isolation in radioactive 
waste management are discussed. The use of cerium as a substitute 
for the actinides is also considered. 38 refs. 


25428 Study of titanium — precipitates in titanium 
diboride by electron energy loss spectroscopy. Mochel, P.; 
Allison, C.; Williams, W.S. (Univ of Ill, Urbana). Journal of 
the American Ceramic Society; 64: No. 4, 185-187(Apr 1981). 

Precipitates occurring in single-crystal titanium diboride 
grown by the arc-verneuil process are shown by electron diffrac- 
tion to have an fcc structure and by electron energy loss spectros- 
copy to consist of only titanium and carbon. The precipitates must 
thus be NaCl-structure titanium carbide. Crystallographic consider- 
ations are involved to interpret the occurrence of these 
coherent precipitates on prism planes of the hexagonal matrix. 12 
refs. 


25429 Kinetics of dissolution and crystallization in a / 
beta/-spodumene Dalal, K.H.; Raj, R. (Cornell 
Univ, Ithaca, NY). Journal of the American Ceramic Society; 
64: No. 4, 194-200(Apr 1981). 

The kinetics of partial melting in a /beta/-spodumene glass- 
ceramic was measured by holding fully crystallized material above 
the solidus but below the liquidus temperature. The kinetics was ap- 
parently limited by the rate of diffusion of silica in the crystalline 
phase. The measured lattice diffusivity of silica was 8*10/sup -10/ 
exp(-251 kJ mol/sup -1//RT) m/sup 2/ s/sup -1/ with a possible 
error of /plus or minus/60 kJ mol/sup -1/ in the activation energy. 
The partially molten samples were heat-treated below the solidus to 
obtain the kinetics of crystallization, which was found to be inter- 
face-reaction-controlled. 15 refs. 
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Temperature/ diagram of the 
pao Bi/sub 2/O/sub 3/- eld, R.M.; White, S.S. 
(Sandia Lab, Albuquerque, NM, Jounal the American 
Ceramic Society; 64: No. 3, 182-1 1981). 

The Bi/sub 2/O/sub 3/-PbO phase diagram was determined 
using differential thermal analysis and both room- and high-tem- 
perature X-ray powder diffraction. The phase diagram contains a 
single eutectic at 73 mol% PbO and 635/degree/C. A body-cen- 
tered cubic solid solution exists above /approximately equals/600/ 
degree/C within a composition range of 30 to 65 mol% PbO. The 
compounds /alpha/-Bi/sub 2/O/sub 3/, /delta/-Bi/sub 2/O/sub 3/, 
and /gamma/-PbO (li ) have wide solubility ranges. Four 
compounds, 6Bi/sub 2/O/sub 3/*PbO, 3Bi/sub 2/O/sub 3/*2PbO, 
4Bi/sub 2/O/sub 3/*5PbO, and Bi/sub 2/O/sub 3/*3PbO, are 
formed in this system and the previously unreported X-ray diffrac- 
tion patterns of the latter three compounds are reported. Diffrac- 
tion patterns for some of these mixed oxides have been observed in 
ZnO-based varistors grown using Bi/sub 2/O/sub 3/ and PbO as 
sintering aids. 14 refs. 


temperature conductivity and “nN: 
s doped ith Fe and/or 1. El t, 
fee LD: “Tie, §. H.A.; Kroger, F.A. (Univ of 
South Calif, Los Angee) lournal of the American Ceramic 
Society; 64: No. 3, 174-182(Mar 1981). 

Partial ionic and electronic dc conductivities and compres- 
sional creep rate were measured for hot-pressed polycrystalline 
AlOs. Properties of undoped material and material doped with Fe 
or Ti were investigated as a function of grain size, dopant concen- 
tration, oxygen pressure, and temperature. No fast ionic conduction 
along grain boundaries is found in either acceptor- or donor-domi- 
nated material. 58 refs. 


Grain-size dependence of strength. Virkar, A.V.; 
Shetty, D.K.; Evans, A.G. peony 3 ne hee ee 
Journal of the American Ceramic Society; 64: No. 3, C-5 
57(Mar 1981). 

The potential for stable crack growth preceding fracture in 
polycrystalline ceramics depends upon the functional relation be- 
tween the local toughness and the crack length. The existence of a 
single crystal region of crack growth resistance is conducive to the 
occurrence of stable crack growth or crack arrest. If stable crack 
growth or crack arrest does occur, the strength will be independent 
of the initial crack size. 4 refs. 


25433 Luminescence of Fe/sup 3+/ in metaphosphate 

glasses: evidence for four- and six-coordinated sites. Fox, 

K.E.; Furukawa, T.; White, W.B. (Pa State Univ, Universi- 

w7 Park). Journal of the American Ceramic Society; 64: No. 3, 
2-C-43(Mar 1981). 

Ferric iron-substituted sodium metaphosphate and calcium 
metaphosphate glasses exhibit a very weak luminescence that can 
be observed under laser excitation. Broad emission bands at 16 000 
cm/sup -1/ and at 12 000 cm/sup -1/ are assigned to the /sup 4/T/ 
sub 1//yields//sup 6/A/sub 1/ transitions of Fe/sup 3+/ in four- 
and six-coordinated sites respectively. The interpretation is support- 
ed by crystal field theory calculations based on known absorption 
spectra of Fe/sup 3+/. 18 refs. 


25434 Cation and defect chemistry of iron- 
aluminate spinels. Mason, T.O.; Bowen, H.K. (MIT, Cam- 
bridge, Mass, USA). Journal of the American Ceramic Soci- 
ety; 64: No. 2, 86-90(Feb 1981). 

A model describing cation distribution and defect concentra- 
tions in iron-aluminate spinels is presented. Cation distribution equi- 
librium constants are derived from phase-boundary data at 1500/ 
degree/ and 1280/degree/C. Estimations of the defect concentra- 
tions for the entire solid solution are possible using defect equilibri- 
um constants. 23 refs. 


25435 k/sub ic/ values for single-crys- 
tal and polycrystalline MgAbO,. Stewart, R.L.; Iwasa, M:; 

Bradt, R.C. (Pa State Univ, be aot a USA). Journal 
% 1. American Ceramic Society; 64 . 2, C22-C23(Feb 
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The K/sub Ic/ values for (100), (110), and (111) single-crys- 
tal MgAl/sub 2/O/sub 4/ as well as those for polycrystalline 
MgAlI/sub 2/O/sub 4/ with transgranular and intergranular frac- 
tures are presented and discussed on the basis of their elastic 
moduli. It is observed that the single-crystal toughnesses are direct- 
ly related to the elastic modulus. Polycrystalline and single-crystal 
toughnesses are comparable; however, the intergranular fracture 
has the lowest toughness. 10 refs. 


25436 Biaxial fracture studies of a glass-ceramic. Shetty, 
D.K.; Rosenfield, A.R.; Bansal, G.K.; Duckworth, W.H. 
(Battelle, Columbus Lab, Ohio, USA). Journal of the Ameri- 
can Ceramic Society; 64: No. 1, 1-4Jan 1981). 

Uniaxial and equibiaxial tensile strengths are reported for 
glass-ceramic specimens exhibiting strength isotropy. Uniaxial 
strengths were determined in both 3- and 4-point bend tests. Stress- 
ing rate was a controlled variable and the tests were conducted in 
both dry N/sub 2/ and water environments, to provide data for dif- 
ferent conditions of slow crack growth. 14 refs. 


variations in diffusive cavity growth. Rice, 


,» T. (Brown Univ, Providence, RI, USA). 
Journal of the American Ceramic Society; 64: No. 1, 46- 
53(Jan 1981). 

The assignment of boundary values for the chemical poten- 
tial and the calculation of energy-release rates for the growth of 
creep cavities along grain boundaries by self-diffusion are discussed. 
For simplicity, it is assumed that the boundaries are flat and that 
surface and grain-boundary diffusion are the dominant transport 
mechanisms. As matter diffuses from the void surface into and 
along the grain boundary, misfit residual stresses are induced to al- 
leviate the high stress concentration ahead of the cavity apex. As a 
result, the contribution of strain-energy terms to the chemical po- 
tential can be neglected in typical cases. Also, contrary to the Grif- 
fith crack-extension model, the energy dissipation incurred by diffu- 
sive removal of material from the cavity surface and deposition in 
the grain boundary is a major term in the energy transfers associat- 
ed with cavity growth. The primary energy “sink” in diffusive 
cavity growth is shown to arise from the work done by the grain- 
boundary normal stress when matter is inserted in the near-tip 
region by diffusion, not from the loss of strain energy of matter that 
is removed from the cavity at its tip or from the work of bond sep- 
aration. 28 refs. 


25437 
J.R.; Ch 


3603 Composite Materials 


REFER ALSO TO CITATION(S) 24782, 24782, 25676, 27523, 27524, 27525 


25438 (CONF-801237—, pp 13.1-13.3) Perspectives on 
organic pH. ety 


radiation effects in van Lint, V.A.J. Nov 
1981. NTIS, PC Al4/MF AOl. Order Number 
DE82006199. 
From M on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 
While we cannot predict the radiation response of practical 
insulators from first principles, our understanding of the phenomena 


25439 (CONF-801237—, Povidden 16.1-16.13) Magnet materi- 
als studies in the Solid State ORNL. Coltman, R.; 
Klabunde, C. Nov 81 N NTIS PC’ PC Al4/MF AO1. Order 
Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Data are given for the following two topics: (1) the proper- 
ties of organic insulators irradiated at 4.9°K; and (2) the magnetore- 
sistivity of copper-irradiated copper at 4.5°K. (MOW) 


_— Mass- and charge-density modulation of graphite 
in potassium-graphite intercalates. Mori, M.; Moss, S.C.; Jan, 
Y.M.; Zabel, H. (Department of Physics, University of 
Houston, Houston, Texas 77004). Physica 
B: Condensed Matter; 25: No. 2, 1287-1296(15 Jan 1982). 
X-ray evidence on a Stage-II potassium-graphite crystal indi- 
cates that below the upper critical temperature, T/sub U/a123 K, 
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the disordered unregistered potassium layers order and rotate with 
respect to the graphite. We postulate that the alkali ordering is ac- 
companied by both a static displacement and charge-density modu- 
lation of the adjacent graphite planes in which the potassium peri- 
odicity is impressed. We then make preliminary estimates of these 
modulation amplitudes. A simple k-space geometrical argument re- 
lates the rotation angle to the alkali ion size in K, Rb, and Cs com- 
pounds, and a universal curve is thereby generated which fits well 
the available data. 


25441 Failure modes and durability of kevlar/epoxy com- 
a. Morgan, R.J.; Mones, E.T.; Steele, W.J.; Deutscher, 

B. (Lawrence Livermore National Lab., CA). SAMPE 
(Socley for the Advancement of Material and Process my 4 
neers) Quarterly; 12: No. 3, 26-31(Apr 1981). Contract 
7405-ENG-48. 

The fracture topographies of Kevlar 49/epoxy composite 
strands and multilayer composites in the form of pressure vessels 
are discussed in terms of the microscopic deformation and failure 
processes of the composites. The effect of resin ductility and fiber- 
matrix interfacial bond strength on mechanisms of fiber damage are 
considered. The failure of the Kevlar 49 fibers by a splitting proc- 
ess and the parameters, such as fiber fibrillation and macromolecu- 
lar chain scission, that control such a process are discussed in rela- 
tion to fiber and composite performance. 


On the specimen dependence of unidirectional 
boron/aluminum fracture Reedy, E.D., Jr. (Sandia 
Laboratories, Albuquerque, N. Mex.). Journal of Composite 
Materials pune 14: 118-131(1980). Contract AC04- 
76DP00789 

Fracture toughness, as commonly defined for unidirectional 
boron/aluminum, was measured with center-notched, compact ten- 
sion, and various sized three-point bend specimens. All coupons 
were cut from the same plate of material. The values of fracture 
toughness determined were found to be specimen dependent, thus 
indicating that fracture toughness is not a material property for the 
size and type of specimens tested. The failure mode was also found 
to be specimen dependent. Crack growth colinear with the notch 
occurred in the center-notched and three-point bend specimens, 
while the crack initiated and propagated perpendicular to the notch 
tip in compact tension specimens. The failure of linear elastic frac- 
ture mechanics to define a material property for these specimens 
was attributed to extensive matrix yielding in regions remote from 
the notch tip. The existence of widespread matrix yielding was con- 
firmed with a strain gaged, center-notched tensile specimen. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 24407 


High resolution proton NMR of dilute spins in 
solids. Eckman, R. ent of Chemistry, University of 
California, Lawrence keley Laboratory, Berkeley, Cali- 
fornia 94720). Journal of Chemical Physics; 76: No. 5, 2767- 
2768(1 Mar 1982). 

High resolution proton NMR spectrum in solids is demon- 
strated by isotopic dilution of protons in a deuterated solid com- 
bined with magic angle spinning. Isotropic chemical shift spectra 
are obtained with greater resolution then all other methods to date. 
(AIP) 


25444 Wide-angle neutron scattering studies of mixed 
crystals of polyethylene and deuteropolyethylene. Wignall, 
G.D. (Oak Ridge National Lab., TN); Mandelkern, L.; Ed- 
wards, C.; Glotin, M. Journal of Polymer Science, Polymer 
Physics Edition; 20: No. 2, 245-258(Feb 1982). Contract W- 
7405-ENG-26. 

Wide-angle neutron scattering studies have been made of a 
series of mixed crystal blends of polyethylene and deuterated poly- 
ethylene in the range 0.68 = K = 47)~'sin@ = 2.02 A~*. Recent 
calculations by Stamm have shown that regularly folded subunits of 
small numbers (two to ten) of stems should produce an observable 
modulation of the diffuse scattering pattern of such mixtures in this 





3107 / ERA VOL. 7, NO. 9 


K range. For both melt- and solution-crystallized blends, no extra 
signal was observed above the background scattering level. The 
data are used to place an upper limit (of about four) on the number 
of stems that could be regularly folded in the (100) and (010) planes 
for these materials. 


25445 Improved calorimetric procedure for monitoring 
the approach to thermodynamic equilibrium in glassy poly- 
R.R. (Sandia National Labs., Albuquerque, 
NM). Journal of Polymer Science, Polymer Physics Edition; 
20: No. 2, 279-295(Feb 1982). Contract AC04-76DP00789. 
Techniques for measuring the enthalpy change during isoth- 
ermal aging of polymer glasses are discussed. Critical analysis of 
conventional scanning calorimetry reveals that its accuracy may be 
suspect under certain circumstances due to the thermal lag inherent 
in a temperature scanning experiment. An additional problem is that 
the conventional technique is restricted to certain kinds of paths for 
reaching the aging temperature. It is proposed that both problems 
can be overcome by analyzing the output of a scanning calorimeter 
not only during the steady heating but also during an extension of a 
method used previously by others in accurate measurements of the 
much larger heat of fusion of crystalline polymers. Practical feasi- 
bility of the improved technique is demonstrated by preliminary 
measurements of enthalpy relaxation during aging of well-charac- 
terized polystyrene at 80°C. In particular, the initial departure from 
equilibrium of a glass prepared by 5°C/min cooling from the liquid 
state is found to be 6.9 +- 0.6 J/g. This measured value agrees 
with a value calculated on the basis of the glass transition tempera- 
ture corresponding to 5°C/min cooling and at-capacity data from 
the literature. 


25446 Piezoelectricity in polymers. oy i R.G.; Ander- 
son, R.A. (Sandia National Laboratories buquerque, New 
Mexico). CRC Critical Reviews in Solid State Sciences; 16: 
No. 4, 399-441(Nov 1980). Contract AC04-76DP00789. 

Piezoelectricity and related properties of polymers are re- 
viewed. After presenting a historical overview of the field, the 
mathematical basis of piezo- and pyroelectricity is summarized. We 
show how the experimentally measured quantities are related to the 
changes in polarization and point out the serious inequlity between 
direct and converse piezoelectric coefficients in polymers. Theoreti- 
cal models of the various origins of piezo- and pyroelectricity, 
which include piezoelectricity due to inhomogeneous material 
properties and strains, are reviewed. Relaxational effects are also 
considered. Experimental techniques are examined and the results 
for different materials are presented. Because of the considerable 
work in recent years polyimylidene fluoride, this polymer receives 
the majority of the attention. The numerous applications of piezo- 
and pyroelectric polymers are mentioned. This article concludes 
with a discussion of the possible role of piezo- and pyroelectricity 
in biological system. 


3606 Other Materials 


REFER ALSO TO CITATION(S) 24213, 24580, 24581, 24582, 24582, 24585, 
24587, 24588, 25350, 25359, 25436, 25512, 25541, 26808 


25447 (CONF-780447—, 185) High temperature 
solid-solid reactions: cement. Mulholland, G.P.; Wilson, D.B. 
(New Mexico State Univ., Las Cruces). 1978. NTIS, PC 
A18/MF A0O1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 


25448 (CONF-780447—, pp 186) Degradation of con- 
concentrated solar 


crete caused by radiation. Mulholland, 
G.P. (New Mexico State Univ., Las Cruces). 1978. NTIS, 
PC A18/MF AO1. Order Number DE82000717. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 
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25449 (INIS-mf—6819, pp 548) Nuclear gamma reso- 
study of 


nance ternary 
denum sulfides. ikova, Yu.F. Be ay wy Yu.F.; Evs' 
hina, I.A.; Sokolova, O.V.; Likhanin, Y 1981. (In 
sian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


25450 (INIS-mf—6819, pp 552) Positron annihilation 
study of impurity atoms in semiconductor crystals. Aref'ev, 
K.P.; Prokop’ev, E.P.; Tsoi, A.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25451 (INIS-mf—6819, pp 554) Study of radiation-in- 
duced defects in A*B* semiconductor compounds by the meth- 
ods of positron and optical spectroscopy. Brudnyi, V.N.; 
Vorob’ev, S.A.; Tsoi, A.A. 1981. (In Russian). Ss (US 
Sales — PC A99/MF AOl. Order Number 
DE8278031 
From 31. conference on nuclear 

structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


25452 (INIS-mf—6819, pp 555) Study of positron states 
in ionic defective crystals. Aref'ev, K.P. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25453 (INIS-mf—68 19, 569) Production and decay of 
positron states in Maloyan, A.G.; 
Prokop’ev, E.P. 1981. (In Russian). NTIS (US Sales Only), 
/MF A0O1. Order Number DE82780313. 
From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25454 (INIS-mf—6819, 589) Method for calculating 
radiation-induced defect in electron-irradiated detec- 
tor materials. Kuz’minykh, V.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25455 (INIS-mf—6819, pp 590) Positron goodie and an- 
nihilation in metal pec. Men Aoi systems. P a 
A.D.; Kuz'minykh, V.A. 1981. (In Russian). S (US 
Sales Only), PC A99/MF A0Ol. Order Number 
DE82780313. 

From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


25456 (INIS-mf—6219, a Positron annihilation in 
—s and Psi py adres oo -—" of elec- 
. ce} 


superdense pulses 
phan! myak, A.D.; 
Ka ny kh, V.A.; ay Ae K.P. 1981. Russian). NTIS 
es Only), PC A99/MF AOl. Order Number 
582780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


25457 (KFK—3051, pp 36-38) Space group of MgALO, 
(spinel). Baumgartner, O.; Hi , G. Dec 1980. NTIS (US 
Sales Only), PC A08 AOl. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 
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25458 (KFK—3051, pp 39) Structure refinement of urea 
by neutron diffraction at at 60, 123 123 and 293 K and X-N and X- 
X(1s*) maps at about 100 K. Guth, H.; Klein, S.; Treutmann, 
W.; Sc . C; Heger, G. Dec 1980. NTIS (US Sales 
Only), PC A08/MF AOl. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


silicon. 
Ratzel, F. Dec 1980. NTIS (US Sales Only), Pc A08/ME 
AO01. Order Number DE82780255. 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 31st, 1980. 


25460 payee 
a field of 3.7 T. Lecie ole, J.; von Blanck: 
1980. NTIS (US es Only), PC A08/MF 
Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3 lst, 1980. 


25461 (KFTI—80-44, 90-91) Effect of 3-1000 MeV 
electron irradiation on slifcon. Maslov, N.I.; Pugachev, 
G.D.; Kheifets, M.I. (AN Ukrainskoj SSR, kov. 
Fiziko-Tekhnicheskii Inst.). 1980. (In Russian). Dep. NTIS 


(US a Only). 
In Radiation damage physics and radiation technology. 

The efficiency of Gant Sedinion” damage of a p-silicon semicon- 
ductor by 3-100 MeV electrons has been experimentally investigat- 
ed by the method of measuring the lifetimes of non-equilibrium 
charge carriers producing in a semiconductor under the action of a 
pulsed beam of accelerated electrons. In the energy range 3-100 
MeV the efficiency of radiation damage has been shown to increase 
rapidly, and at high energies the increase slows down. 


Bragg condition in absorbing x-ray multilayers. 
Rosenbluth, A.E.; Lee, P. (Laboratory for Laser Energetics, 
University of Rochester, 250 East River Road, Rochester, 
New York 14623). Applied Physics Letters; 40: No. 6, 466- 
468(15 Mar 1982). 

The angle of maximum reflectivity from a multilayer x-ray 
reflector is influenced by absorption in the medium. Using multi- 
layer theory we show how the full refractive correction compares 
to the usual correction that includes only the effect of dispersion. 
The physical significance of the two corrections is discussed. The 
absorption correction is computed for some multilayer systems of 
current interest. 


p 64) Magnetization of UPd.Si. in 
en, P. Dec 
01. Order 


25463 Electron tunneling through GaAs grain boundaries. 
Seager, C.H.; Pike, G.E. (Sandia National Laboratories, 
New Mexico 87185). Applied Physics Letters; 40: No. 6, 471- 
47415 Mar 1982). 

Measurements of the zero-bias dc conductance Go and high 
frequency capacitance have been made on GaAs bicrystals doped in 
the range of 4 x 10*7—2 x 10** cm™*. The conductance displays a 
non-Arrhenius temperature dependence with high temperature 
values of partial(In Go)/partial(1/kT) less than the barrier heights 
deduced from the capacitance. Theoretical calculations of transbar- 
rier currents using the unified approach of Fonash show that ther- 
mally assisted tunneling currents are important. 


25464 Interfacial electronic 
states of intrinsic a-Si:H deposited on clean and oxidized 
stainless steel. Nielsen, P.; Gredin, R. (The Bartol Research 
Foundation and The Institute of Energy Conversion, Uni- 
versity of Delaware, Newark, Delaware 19711). Applied 
Physics Letters; 40: No. 6, 479-482(15 Mar 1982). 
Photoemission and Auger measurements on thin a-Si:H films 
prepared in situ have revealed the presence of an interfacial poten- 
tial step of 0.3 eV between clean stainless steel and a-Si:H, and 0.5 
eV between oxidized stainless steel and a-Si:H. A small shift in the 
valence-band maximum (VBM) as the thickness of the a-Si:H is in- 
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creased, if interpreted as band bending, gives an upper limit for the 
bulk density of states of about 7 x 10'® states cm™* eV~*. Direct 
measurement of the optical density of states reveals less than 10'° 
states cm™* eV~' at energies more than 0.30 eV above the VBM. 


Mechanism of ion dechanneling in compound semi- 
po superlattices. Barrett, J.H. (Solid State Division, 
Oak Ridge National ry, Oak Rid Tennessee 
Hw lpplied Physics Letters; 40 
1 q 


Computer simulations of channeling have been used to 
evaluate a model proposed by Saris et al. to explain some of their 
ion dechanneling measurements in InAs-GaSb superlattices. Their 
model, which involves slight offsets of atomic rows at each inter- 
face, produces much less dechanneling than observed experimental- 
ly. However, the simulations show that the observed dechanneling 
can be produced by much larger offsets which would probably be 
spread over several atomic layers near each interface. 


: No. 6, 482-484(15 Mar 


25466 Depth profiling of metal oxides using Raman spec- 
troscopy with ion bombardment. Hamilton, J.C.; Mills, B.E.; 
Benner, R.E. (Sandia Laboratories, Livermore, California 
1982). Applied Physics Letters; 40: No. 6, 499-501(15 Mar 

Raman spectroscopy has been combined with ion bombard- 
ment to obtain chemical compound identification as a function of 
depth in films containing FezO3. Experiments were performed using 
Fe,O; single crystals, oxidized iron foil, and oxidized stainless steel. 
Low sensitivity to sputter induced chemical changes is a major ad- 
vantage of the technique, allowing reliable chemical profiles to be 
obtained for these thin-film oxides. 


25467 Covalency effects on O—O interactions in NiO. 
Sabelli, N.H. seme uter Center and ent of Chemis- 
try, University of ois at Chicago Circle, Chicago, Illi- 
nois 60680). Journal of Chemical 7 76: No. 5, 2477- 
2483(1 Mar 1982). 

The effect of covalency in NiO was investigated as a func- 
tion of the O—O internuclear separation. A spin-dependent effec- 
tive-core potential for Ni** and a charge compensated array of 
point charges representing the ions in NiO have been used to stabi- 
lize O/sup and obtain the electronic potential energy curve. Ab 
initio SCF calculations were performed on the '*/sub g/ state of 
both the purely ionic [0% 2] system and the covalent system 
[Nixo0* 2]. Covalency effects have strong influence on the pair po- 
tential obtained; parameters for both models are compared with es- 
timates used in the modeling of oxides. 


25468 Fluorescence studies of neptunium and plutonium 
hexafluoride vapors. Beitz, J.V.; Williams, C.W.; Carnall, 
W.T. (Argonne National Lab., IL). Journal of Chemical 
Physics; 76: No. 5, 2756-2757(1 Mar 1982). 

The first observation of fluorescence from gas phase, elec- 
tronically excited, transuranic hexafluorides is reported. Fluores- 
cence peaking at 1360 nm was observed from **?NpFe gas excited 
at 1064 nm. The measured fluroescence lifetime was 3.53 +- 0.01 
ms, independent of NpFe pressure. Fluourescence peaking at 2300 
nm has been observed from ***PuF, gas excited at 1064 nm. The 
measured fluorescence lifetime was 204 +- 12 ys, independent of 
PuFs pressure. In both cases the emitting state is assigned as a vi- 
bronic component of the first excited electronic state of the hexa- 
fluoride based on previously reported absorption spectra and 
energy level calculations. Fluorescence in the 1900 and 4800 nm 
region was observed from PuFs gas excited at 532 nm. The lifetime 
of this fluorescence was 86 +- 4. The emitting state giving rise to 
this shorter-lived fluorescence was not identified. Estimated fluores- 
cence quantum yields are reported. 


Ground-state dissociative attachment rates in HCl 
poo Ch. Sze, R.C.; Greene, A.E.; Brau, C.A. (Univ. of Cali- 
fornia, Las Alamos, New Mexico). Journal of Applied Phys- 
ics; 53: No. 3, 1312-1316(Mar 1982). 

Ground-state dissociative attachment rates in HCl and Ck 
are obtained in the electron energy ranges from 0.7 to 5 eV. The 
results are compared with previous cross-section data convoluted 
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with Boltzmann-code calculations for the electron energy distribu- 
tion. 


25470 Study of cooling rates —_ metallic glass forma- 
tion in a hammer and anvil apparatus. Kroeger, D.M.; Cogh- 
lan, W.A.; Easton, D.S.; Roch, ¢ C.C.; brough, J.O. 
(Metals and Ceramics Division, Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830). p tor of Applied 
Physics; 53: No. re 1445-1453(Mar 1982). 

A model is presented of the simultaneous spreading and 
cooling of the liquid drop in a hammer and anvil apparatus for 
rapid quenching of liquid metals. The viscosity of the melt is per- 
mitted to vary with temperature, and to avoid mathematical com- 
plications which would be associated with spatial variation of the 
viscosity, Newtonian cooling is assumed. From an expression for 
the force required to spread the specimen, coupled equations for 
the mechanical energy balance for the system and the heat transfer 
from the sample to the hearth and hammer were obtained, and 
solved numerically. The sample reaches its final thickness when the 
force required to deform it becomes greater than the force exerted 
on it by the decelerating hammer. The model was fit to meas- 
urements of sample thickness versus hammer speed, using the inter- 
face heat transfer coefficient, h, as an adjustable parameter. The 
values of h so obtained vary somewhat with the melt alloy/sub- 
strate metal combination. From predicted cooling curves, the ef- 
fects of hammer speed, sample size, and initial melt temperature on 
the cooling rate and the efficiency of glass formation can be as- 
sessed. Addition of sample superheat shifts the cooling curve rela- 
tive to the expected position of the time-temperature-transformation 
curve for formation of crystalline material from the melt, and thus 
is an effective means of increasing the probability of glass formation 
in this type of apparatus. 


25471 Line-source electron beam annealing system. 
Knapp, J.A.; Picraux, S.T. (Sandia National Laboratories, 


Albuquerque, New Mexico 87185). Journal of Applied Phys- 
ics; 53: No. 3, 1492-1498(Mar 1982). 

A line-source electron beam annealing system has been de- 
veloped for directed-energy beam processing of materials. The elec- 
tron gun in this system produces a sheet beam which is focused at 
the sample into a line that can be swept laterally for area annealing. 
The system provides well-characterized beam dwell times in the 
range 5 ys—2 ms, a heretofore neglected time regime. We demon- 
strate line-source annealing by the system for the case of (100) epi- 
taxial regrowth of 1250 A of amorphous As-implanted Si with 
dwell times as short as 150 ys. Calculations of temperature profiles 
and the corresponding regrowth thicknesses for solid phase epitaxy 
are presented for Si as a function of beam power density and dwell 
time. Measured power density and dwell time thresholds for layer 
regrowth are consistent with solid phase epitaxy of the amorphous 
layer. The results show the utility of the system in exploring re- 
growth at temperatures near the melt. 


25472 Cie 12/8 thin films, Burton, LC, Urpal 
Zn/sub x/Cd/sub 1-x/S thin films. Burton, L.C.; 

P.N.; Dwight, D.W. (Virginia Polytechnic Inst. and Bless 
Univ., Blacksburg). Journal of Applied Physics; 53: No. 3, 
1538-1542(Mar 1982). 

Cadmium and zinc compositions in CusS formed on Zn/sub 
x/Cd/sub 1-x/S films (0<x< or ~0.25) by means of ion exchange 
have been measured using Auger Electron Spectroscopy (AES), 
Atomic Absorption Spectroscopy (AAS), and Electron Spectros- 
copy for Chemical Analysis (ESCA). Net concentrations of Cd and 
Zn in as-formed CuwoS are generally in the 10'*—10'* cm~® range. 
Heat treatments in both oxidizing and reducing ambients raise the 
concentrations by over an order of magnitude, with the Zn concen- 
trations increasing more so than those of Cd. Large increases in Zn 
at or near the CueS surface were measured subsequent to heat treat- 
ment, accompanied by increased oxygen. Following heat treat- 
ments, Cd and Zn concentrations in the CusS “bulk” are found to 
be less than 10’* and 10” cm~%, respectively, for all substrate com- 
positions used. 
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25473 Capacitance/voltage studies on etched and anod- 
ized single-crystal n-CdSe. Frese, K.W. Jr. (Materials Re- 
search Laboratory, SRI International, Menlo Park, Califor- 
nia 94025). Journal of Applied Physics; 53: No. 3, 1571- 
1576(Mar 1982). 

The influence of redox couples on the measured flatband po- 
tentials of n-CdSe was investigated. It is concluded that flatband 
shifts are due to interface surface state-redox electrolyte carrier ex- 
change that leads to variable interface state charge. Interface state 
densities ~2 x 10'* cm™*, were determined with thin anodically 
grown selenium layer. A band diagram for the CdSe/Se electrode 
is presented. 


25474 Strained-layer superlattices from lattice mis- 
matched materials. Osbourn, G.C. (Sandia National Labora- 
tories, Albuquerque, New N Mexico 87185). Journal of Applied 
Physics; 53: No. 3, 1586-1589(Mar 1982). 

Results are presented from the first theoretical study of the 
electronic properties of strained-layer semiconductor superlattices 
made from lattice mismatched materials. The energy gaps and elec- 
tronic states of GaAs-GaAs/sub 0.2/P/sub 0.8/ (100) superlattices 
are studied as a function of layer thicknesses using a tight binding 
model. The superlattice band gaps are found to depend on the layer 
thicknesses through quantum mechanical effects and through the 
strains in the layers. 


25475 Luminescence of NaCi:Tl and NaCi:In at high 
pressure, Littman, J.E.; Drickamer, H.G. (Univ. of Illinois, 
Urbana). Journal of Applied Physics; 53: No. 3, 1675- 
1678(Mar 1982). 

The effects of pressure up to 40 kbar and temperatures down 
to 100 °K on the intensity and lifetime of NaCa:TI* and NaCl:In 
has been studied. A kinetic model describing these luminescent 
properties has been proposed. The *T/sub lu/ level is in thermal 
equilibrium with *A/sub lu/. Both *T/sub lu/ and *A/sub lu/ 
have nonradiative pathways to the ground state 'A/sub lg/. In ad- 
dition *T/sub lu/ is radiatively coupled to the ground state. In- 
creasing pressure increases the radiative rate from *T/sub lu/ to 
1A/sub lg/ and has no effect on the equilibrium between *T/sub 
lu/ and *A/sub lu/. The back feeding rate from *A/sub lu/ to *T/ 
sub lu/ is temperature sensitive for NaCl:Tl but not for NaCl:In. 


25476 Growth of Lr ogy silicon on molybdenum, 
tantalum, tungsten, and disilicides. Campisi, G.J.; 
toe ay A.J.; Shanks, H.R.; yy F.A. Gah Labora- 
tory, USDOE, Iowa State University, Ames, Iowa rts 
Journal of Applied Physics; 53: No. 3, 1714-1719(Mar 1982). 

Silicon was electron beam vaporized in an ultralow pressure 
system on substrates of molybdenum, tantalum, and tungsten be- 
tween 550—850 °C. Polycrystalline silicon was grown on the mo- 
lybdenum and tungsten substrates at 550 °C with grains measuring 
~0.3 um in cross section and having a {110} orientation. This ori- 
entation was attributed to the deposition technique and substrate 
temperature. At 670 °C silicon reacted with the tantalum substrates 
to form a thin interfacial layer of TaSiz but grew with a {110} and 
{111} orientation. At this same sample temperature {111} and 
{110} polycrystalline silicon was detected on molybdenum and 
tungsten. By increasing the substrate temperature to 750 °C, silicon 
reacted with the metals to uce “columnar” structures com- 
posed of {110}, {111}, {100}, {311}, or {331} silicon crystallites 
that grew on a layer of the respective metal disilicide. Phosphorus 
coevaporated with the silicon retarded the rate of the silicide 
growth at 670 and 750 °C. Only the refractory metal disilicides 
MoOSie, TaSis, and WSie were obtained at 850 °C by reaction of the 
vapor deposited silicon with the substrate metal. 


25477 Compositional changes adjacent to grain bound- 
aries during electrical degradation of a ZnO varistor. Chiang, 
Y.; Kingery, W.D.; Levinson, L.M. (Ceramics Division, De- 
partment of Materials Science and Engineering, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
rit Journal of Applied Physics; 53: No. ey 1765-1768(Mar 
1982 

Compositional changes adjacent to grain boundaries in heav- 
ily degraded samples of a ZnO varistor containing the additives Bi 
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and Co have been observed with the scanning transmission electron 
microscope. A marked asymmetry in the distribution of Bi and Co 
with respect to the physical location of the boundary is found, con- 
sistent with the accumulation of mobile cations on one side of the 
boundary under the influence of a dc electric field. 


25478 ag a investigation of the infrared absorp- 

tion saturation in p-type germanium and silicon. James, R.B.; 
Schweis. E.; Smith, D.L.; McGill, T.C. (California Institute 
of Technolo; , Pasadena, California 91125). Applied Physics 
Letters; 40: 0. 3, 231-233(1 Feb 1982). Contract W-7405- 
ENG-26. 

We investigate the room-temperature absorption saturation 
of p-Ge and p-Si for several samples over a range of doping densi- 
ties for light having wavelengths of 10.6 and 9.6 um. The transmis- 
sion data can be fairly well described using an intensity dependent 
absorption coefficient characteristic of an inhomogeneously broad- 
ened two-level system. Measurements of the saturation intensity of 
p-Ge show that I/sub s/ increases monotonically with increasing 
hole concentration, and that the resonant transition is significantly 
easier to saturate in p-Ge than in p-Si for the samples we examined. 


25479 First and second order twin boundaries in edge de- 
fined film growth silicon ribbon. i , B.; Strunk, H.; 
Ast, D.G. (Material Science and Engineering, Bard Hall, 
Cornell University, Ithaca, New York 14853). Applied Phys- 
ics Letters; 40: No. 3, 237-239(1 Feb 1982). 

The equilibrium defect structure of edge defined film-fed 
growth ribbons consists of linear twins and twin bundles lying par- 
allel to the growth direction. These twins show similar etching be- 
havior in spite of the fact that their electrical activity i.e. efficiency 
as recombination centers, can vary greatly. Correlated electron 
beam induced current microscopy and high voltage transmission 
electron microscopy show (i) that some of the linear boundaries 
consist of alternating sections of coherent first order twins and in- 
coherent second order twins of the {111}/{115} type and (ii) that 
the first order twins are not electrically active, whereas the second 
order twins act as strong recombination centers. Structural models 
of the {111}/{115} interface indicate a large fraction of dangling 
bonds. Macroscopically, the alternating sections of these twin 
boundaries form single straight boundaries runaing parallel to the 
growth direction of the ribbon. In etching experiments the alternat- 
ing sections of boundaries described above are therefore difficult to 
differentiate from coherent first order twins. 


25480 Compensating impurity effect on epitaxial re- 
growth rate of amorphized Si. Suni, I.; Goeltz, G.; Grimaldi, 
M.G.; —— M.; Lau, S.S. (California Institute of Tech- 
nology, P ena, California 91125). Applied Physics Letters; 

o. 3, 68271 Feb 1982). 

The epitaxial regrowth of ion-implanted amorphous layers 
on <100> Si with partly compensated doping profiles of ™B, 
As, and *'P was studied. Single implants of these impurities are 
found to increase the regrowth rate at 475 and 500 °C. The com- 
pensated layers with equal concentrations of "B and ™P or “B 
arid ™As show a strong decrease of the regrowth whereas for the 
layers with overlapping “As and *'P profiles no compensation has 
been found. 


25481 Observation of a hybridization energy in 
mixed-valent TmSe. Shapiro, S.M.; Grier, B.H. aiecliacen 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] B: Condensed Matter; 25: No. 2, 1456- 
1458(15 Jan 1982). 

Inelastic neutron scattering studies have been performed on 
single crystals of TmSe. An excitation at ha~10 meV is observed 
whose momentum, temperature, and sample dependences provide 
evidence that this spectral feature is due to an excitation across a 
hybridization gap in TmSe. 


25482 Structural determination of the symmetry-breaking 
parameter in trans-(CH)/sub x/. Fincher, C.R. Jr.; Chen, C.; 

Heeger, A.J.; MacDiarmid, A.G.; Hastings, IB. (Labora- 
tory for Research on the Structure of Matter, University of 
Pennsylvania, aoe Pennsylvania 19104). Physical 
Review Letters; 48: No. 2, 100-104(11 Jan 1982). 
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The magnitude of the symmetry-breaking dimerization dis- 
tortion has been determined by analysis of x-ray scattering data 
from trans-(CH)/sub x/, uoa0.03 A. This distortion can account for 
the magnitude of the energy gap, implying that electron-electron 
interactions do not dominate the physics of long-chain polyenes. 


25483 Measurement of the velocity of the crystal-liquid 
interface in pulsed laser of Si. Galvin, G.J.; 
Thompson, M.O.; Mayer, J.W.; Hammond, R.B.; Paulter, 
N.; Peercy, P.S. t of Material Science, Cornell 
University, Ithaca, New York 14853). Physical Review Let- 
ters; 48: No. 1, 33-36(4 Jan 1982). 

The conductance of Au-doped Si single crystals was meas- 
ured during irradiation with 30-nsec Q-switched ruby-laser pulses at 
energy densities above the Si melting threshold (~0.9 J/cm?). The 
sample conductance is determined primarily by the thickness of the 
molten layer so that the solid-liquid interface velocity can be found 
from the current transient. The interface velocity during crystaliza- 
tion was found to be 2.7 +- 0.1 m/sec, in close agreement with cal- 
culated values based on a heat-flow model. 


25484 Optical spectra of MgAlO, crystals exposed to 
ionizing radiation. white. G.S.; Jones, R.V.; Crawford, J.H. 
Jr. ye may of Physics and Astronomy, University of 
North lina at Chapel Hill, Chapel Hill, North Carolina 
1982). Journal of Applied Physics; 53: No. 1, 265-270(Jan 

Exposure of MgAhO, crystals to "Cs y rays produces a 
broad absorption complex centered near 3 eV and at the same time 
destroys absorption at 4.8 and 6.4 eV which is attributed to charge 
transfer transitions on octahedral Fe** impurity ions. Thermal and 
optical bleaching of the 3-eV absorption complex in crystals with 
different Fe** concentration reveal that this complex is composed 
of absorption bands located at 2.8, 3.1, 3.6, and possibly at 3.9 eV. 
Analysis of the intense, persistent afterglow and conductivity after 
‘y-ray exposure and thermally stimulated conductivity discloses a 
very high concentration of shallow electron traps with a prominent 
set of these traps having a thermal depth of ~0.9 eV. It is pro- 
posed that antistructure disorder, e.g., Al** ions on tetrahedral sites, 
is responsible for a substantial portion of these electron traps. 


25485 Some observations on the amorphous to crystalline 
transformation in silicon. Drosd, R.; Washburn, J. (Materials 
and Molecular Research Division, Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California 
94720). Journal of” _ Physics; 53: No. 1, 397-403(Jan 
1982). Contract W-7405-ENG-48. 

An atomistic model for the transformation of amorphous (a) 
to crystalline silicon films while in contact with a crystalline sub- 
strate is presented. The atomic structure of the {100}, {110}, and 
{111} surfaces is examined and related to the observed interface mi- 
gration rates. The assumption that for an atom to attach successful- 
ly to the crystal it must complete at least two undistorted bonds, 
leads to the prediction that the {100} amorphous/crystalline inter- 
face should advance fastest and the {111} slowest. The origin of 
crystal defects is discussed in terms of the atomistic recrystallization 
mechanism. Microtwins are found to be a logical consequence of 
crystallization on the {111} surfaces but are not expected to form 
on any other interface. Once microtwins are formed they can in- 
crease the recrystallization rate of a {111} surface. This phenom- 
enon is both described in the model and experimentally observed. 


Electron mobility and carrier concentration of he- 
cusseetnantil ties selenide. Leigh, W.B.; Besomi, P.; Wessels, 
B.W. (Department of Materials Science and Engineering 
and Materials Research Center, Northwestern University, 
Evanston, Illinois 60201). Journal of Applied Physics; 53: No. 
1, 532-535(Jan 1982). Contract AC02-79ER 10390. 

The Hall mobility and carrier concentration have been meas- 
ured on low-resistivity ZnSe epitaxial films in the temperature 
range of 77—300 K. Both undoped and indium doped materials 
were studied. Resistivities of the as-grown films varied from 10~' to 
10° 2 cm. Electron mobility was of the order of 10—200 cm? V~? 
s~* and was limited by ionized-impurity scattering. Analysis of the 
temperature dependence of the carrier concentration and Hall mo- 
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bility indicated that the n-type films were heavily compensated 
having acceptor concentrations N/sub A/> 10'* cm™*. It was found 
that the acceptor and donor concentrations were essentially inde- 
pendent of Zn/Se pressure ratio present during growth. 


25487 Thermal gradient migration of brine inclusions in 
synthetic alkali halide single crystals. Olander, D.R.; Ma- 
chiels, A.J.; Balooch, M.; Yagnik, S.K. (Materials and Mo- 
lecular Research, Division of the Lawrence Berkeley Labo- 
ratory and the Department of Nuclear Engineering, Univer- 
sity of California at ong Berkeley, California iy 
Journal of A tp lied Physics; 53: No. 1, 669-681(Jan 1982 
Contract W-7405-ENG-48. 

An apparatus consisting of an optical microscope with a hot 
stage attachment capable of simultaneously nonuniformly heating 
and mechanically loading small single crystals of salt was used to 
measure the velocities of all-liquid inclusions NaCl and KC1 speci- 
mens under various conditions of temperature, temperature gradi- 
ent, and uniaxial stress. The rate-controlling elementary step in the 
migration of the inclusions was found to be associated with interfa- 
cial processes, probably dissolution of the hot face. Dislocations are 
required for this step to take place. The small number of dislocation 
intersections with small inclusions in nearly perfect crystals causes 
substantial variations in the velocity, a sensitivity of the velocity to 
mechanical loading of the crystal, and a velocity which varies ap- 
proximately as the second power of the temperature gradient. 


25488 Measurement of rear surface temperatures of 
laser-irradiated thin transparent targets. Gold, S.H.; 
McLean, E.A. (Naval Research Laboratory, Washington, 
D.C. 20375). Journal of Applied Physics; 53: No. 1, 784- 
786(Jan 1982). 

Visible emission measurements from the rear surface of laser- 
irradiated thin transparent target foils show a transient light flash 
followed by secondary light emission due to rear surface heating. 
This temporal signature is different from that reported in shock ex- 
periments in transparent solids. Rear surface temperature determi- 
nations versus time on laser-accelerated CH targets are presented. 


25489 Spin polarization and atomic geometry of the 
Si(111) surface. Northrup, J.E.; Ihm, J.; Cohen, M.L. (De- 

ent of Physics, niversity of California, Berkeley, 
California 94720). Physical pve Letters; 47: No. 26, 1910- 
1913(28 Dec 1981). 

Based on pseudopotential local spin-density calculations, it is 
proposed that the minimum-energy Si(111) nonbuckled surface is 
stable against 2 x 1 buckling distortions. A 2 x 1 antiferromagnetic 
spin-density wave, localized on the surface, enhances the stability of 
this structure. 


a Observation of a novel electron paramagnetic reso- 
in germanium containing dislocations. Pakulis, E.J.; 

Jeffries, C.D. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, and Department of Phys- 
ics, University of California, Berkeley, California 94720). 
Physical Review Letters; 47: No. 25, 1859-1862(21 Dec 1981). 

The first observation of EPR of electrons at dislocations in 
Ge is reported. Under optical excitation two sets of lines are detect- 
ed: four lines about the <111> axes with g/sub parallel/ = 0.34 
and g/sub perpendicular/ = 1.94, and 24 lines with g/sub parallel/ 
= 0.73 and g/sub perpendicular/ = 1.89 about <111> axes with a 
sixfold 1.2° distortion. The lines persist for hours after excitation 
and are inverted in sign. 


25491 Neutron diffraction at 20 K and ab initio molecu- 
lar-orbital studies of the structure of monofluoroacetamide. 
Jeffrey, G.A.; Ruble, J.R. (Pittsburgh Univ., PA (USA)); 
McMullan, RK. (Brookhaven National Lab., Upton, NY 
(USA)); DeFrees, D.J.; Pople, J.A. (Carnegie-Me ion Univ., 
Pittsburgh, PA (USA). Dept. of Chemistry). Acta Crystallo- 
graphica, Section B: Structural Crystallography and Crystal 
Chemistry; 37: No. 10, 1885-1890(15 Oct 1981). 

The crystal structure of C,H,FNO has been refined using 
singh neutron diffraction data measured at 20 K [a = 
5.0974 (9), b = 5.1531 (10), c = 6.6501 (11) A, a= 102.52 (2), B = 
101.33 (2), y = 99.54 (1)°, P1~]. The final R(F) = 0.023, wR(F) = 
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0.013, S = 1.124, for 1376 recorded reflections. The observed and 
thermally corrected bond lengths are given. Ab initio molecular-or- 
bital calculations were carried out at the Hartree-Fock 3-21G level. 
The mean discrepancy between theory and experiment is reduced 
to 0.015 A when the theoretical values are adjusted for higher- 
order molecular-orbital approximations and for intermolecular hy- 
drogen bonding. The poorest agreement is for the C-H bond 
lengths, where large thermal motion appears to cause an overesti- 
mate of the bond-lenth corrections. 


25492 Absorption spectra of MgF, and AIF; in the 
of the Mg and Al L/sub 2,3/ excitations. Bartlett, R.J. 
Alamos National Lab., NM (USA)); Olson, C.G.; Lynch, 
D.W. (Iowa State Univ. of Science and Technology, Ames 
(USA). pt of Physics; Ames Lab., IA (USA). Physica 
Sep 1981) Solidi [Sectio] B: Basic Research; 107: No. 1, 93-97(1 
Eo eg eo eee eos 
measured in the region of the Mg and Al L/sub 2,3/ excitations 
using synchrotron radiation. The spectrum for MgF; is similar to 
that previously reported, but with two differences. The lowest 
energy (exciton) structure is resolved into two peaks leading to 
new values of the spin-orbit and exchange splitting, 0.33 and 0.21 
eV, respectively, and there are a number of peaks in the original 
spectrum that were not obtained. The AIF; spectrum shows that 
these arose from AIF; contamination of the original films. The 
AIF; spectrum bears a striking resemblance to that of MgFs, indi- 
cating that critical point structures probably play no role. Structure 
in the first exciton peak is not resolved in the absorption spectrum 
but thermotransmission spectra reveal a splitting of 0.44 eV. 


25493 Kinetics of iron-sodium disilicate reactions and 
wetting. Tomsia, A.P.; Pask, J.A. (Univ of Calif, Berkeley). 
Journal of the American Ceramic Society; 64: No. 9, 523- 
528(Sep 1981). 

Chemical bonding in glass-to-metal combination was investi- 
gated for maximum adherence conditions. Thermogravimetric and 
sessile drop measurements were used to study kinetics of redox re- 
actions between sodium disilicate glass and iron. This study was un- 
dertaken to evaluate the nature of the reactions between iron and 
sodium disilicate (NS/sub 2/) as a function of time, temperature, 
and nature of the ambient atmosphere. 10 refs. 


25494 Effect of gamma radiation on glass leaching. 
McVay, G.L.; Pederson, L.R. (Battelle, Pac Northwest 
Lab, Richland, Wash, USA). Journal of the American Ce- 
ramic Society; 64: No. 3, 154-158(Mar 1981). 

The present study considers the effect of gamma irradiation 
on the leaching stability of a simulated nuclear waste glass in aque- 
ous solutions. Significant increases in the elemental release rates on 
the glass during irradiation, as reported here, demonstrate the im- 
portance of consideration of this parameter in predicting long-term 
stabilities in geologic waste repositories. 18 refs. 
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25495 (CONF-800172—(Vol.2), pp 799-811) Chemical 
analysis of drill muds and discharge plumes. Kalil, E.K. (Ura- 
nium-West Labs., Inc., and Ecomar, Inc., Pacific Palisades, 
CA). 1980. NTIS, PC A19/MF A0Ol. Order Number 
DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Chemical analyses were performed for barium, chromium, 
aluminum and lead on drill muds, suspended solids from discharge 
plumes, and bottom sediments from two discharge locations. Sam- 
ples from the Shell well on the Tanner-Cortez Bank of the South- 
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ern California Borderland were analyzed by Atomic Absorption 
(A.A.), both flame and graphite furnace, for Ba, Cr and Pb. Sam- 
ples from the Exxon Well in the Gulf of Mexico were analyzed by 
Instrumental Neutron Activation Analysis (INAA) for Ba, Cr and 
Al. Barium content is a direct measure of the drill and barite, and 
aluminum, in the suspended solids, is representative of the drill mud 
bentonite. The main source for the Cr is the chromium-lignosulfon- 
ate additive. Lead is assumed to come from pipe-dope compounds. 
Atomic absorption analysis requires that the samples be dissolved in 
teflon pressure vessels with ultra pure reagents. Great care must be 
taken to eliminate contamination and to get all the elements into so- 
lution, especially barium. On the other hand, INAA is non-destruc- 
tive and relatively interference free. The samples are sealed in poly- 
ethylene vials, irradiated and counted. There is no chance for con- 
tamination and incomplete dissolution. After a 2 minute irradiation, 
the sample is counted on a Ge(Li) detector for Al at 8 minutes after 
irradiation and again at 2 hours for Ba. A three hour irradiation is 
needed for Cr, with a two week counting delay. Both techniques 
yield comparable results, with INAA being the preferred cost ef- 
fective technique. 


oy Lo Aa Pt os of low-level counting 
spectrometry. (International Atomic x 
Vienna (Austria)). Nov 1981. 568p. (CONF 8108055, 
IAEA. Order Number DE82901955. 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

Pa teaes aes Sak es Ue ial tall tai Sil 
trometry, instrumentation and applications; gamma spectrometry 
and low-level alpha and beta counting; detection of actinides and 
Tc; tritium enrichment and counting; radiocarbon counting; ac- 
celerator-based technique and measurement of radioactive noble 
gases; and development of new methods for low-level meas- 
urements. Individual papers are indexed. 


25497 Trace element abnormalities in chronic uremia. 
Smythe, W.R. (Univ. of Colorado, Boulder); Alfrey, A.C.; 
Craswell, P.W.; Crouch, C.A.; Ibels, L.S.; Kubo, H.; Nun- 
nelley, L.L.; Rudolph, H. Annals of Internal Medicine: 96: 

, 302-310(Mar 1982). Contract AC02-76ER00535. 

We studied the elemental composition of autopsy tissue sam- 
ples to characterize the trace element changes induced in various 
human tissues by uremia. Samples from the United States and Aus- 
tralia, including those from 120 uremic patients who had been on 
dialysis, and 64 control subjects, were analyzed by x-ray fluores- 
cence. Tissues analyzed were aorta, bone, brain, heart, kidney, 
liver, lung, muscle, and spleen; elements measured included potas- 
sium, calcium, iron, copper, zinc, selenium, bromine, rubidium, 
strontium, molybdenum, cadmium, tin, and uranium. Uremic abnor- 
malities that were statistically very significant were found, includ- 
ing increases of calcium, strontium, molybdenum, cadmium, and tin 
and decreases of potassium and rubidium. The distributions of iron, 
copper, and zinc are altered. We conclude that these abnormalities 
are primarily the result of the uremia and that, generally, they are 
neither greatly moderated nor exacerbated by the dialysis proce- 
dure. 


25498 Time-resolved inverse Raman spectroscopy. Rahn, 
L.A. (Sandia National Laboratories, Livermore, California, 
94550). Optics Letters; 7: No. 2, 66-68(Feb 1982). 

A technique for obtaining sensitive, highly eee. 
time-resolved inverse Raman measurements is reported. Experimen- 
tal results are presented for the nitrogen vibrational Q branch at a 
pressure of 10 atm. For these measurements the signal, normalized 
to the pump-laser energy, exhibits fluctuations of 1.4% (rms) about 
the average of 500 measurements; these deviations are within a 
factor of 2 of the quantum noise limit. 


25499 Generalized standard addition method for multi- 

characterization and elimination hg 

inductively coupled plasma spectrometry. i- 

vas, J.H.; Kowalski, B.R. (Univ. of Washington, Seattle). 
Analytical Chemistry; 53: No. 14, 2207-2212(Dec 1981). 

Various types of interferences are known to exist when using 

inductively coupled plasma (ICP) emission spectrometry. They 
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have been classified as stray light, direct spectral overlap, overlap 
of severely broadened lines of high intensity, and continuum emis- 
sion from ion-electron recombination. The presence of these inter- 
ferences often requires alternate (less sensitive) wavelength selec- 
tion. The generalized standard addition method (GSAM) is a 
method of multicomponent analysis which provides a means of de- 
tecting the interference effects, quantifying the magnitude of the in- 
terferences, allowing the use of the most sensitive wavelengths for 
all analytes, and simultaneously determining analyte concentrations. 
In addition, the GSAM can be used to completely characterize all 
analytical wavelengths of a particular ICP instrument. This proce- 
dure is quite general and can be applied to most multicomponent 
methods of analysis. 


25500 Extraction of alkaline earth cations from 
solutions by crown ether carboxylic acids. Strzelbi J. 
Bartsch, R.A. (Texas Tech Univ., _— po Be 
Chemistry; 53: No. 14, 2247-2250(Dec 1981). 

Solvent extraction of Mg, Ca, Sr, and Ba cations from aque- 
ous solutions by sym-dibenzo-16-crown-5-oxyacetic acid (1), sym- 
dibenzo-13-crown-4-oxyacetic acid (2), and sym-dibenzo-19-crown- 
6-oxyacetic acid (3) in chloroform has been investigated. Influences 
of pH and metal ion concentration in the aqueous phase upon the 
concentrations of metal(s) and complexing agent in the organic 
phase are assessed for single ion (with 1) and competitive (with 1, 
2, or 3) extractions. Marked differences in the efficiency and selec- 
tivity order for single ion and competitive extractions using 1 are 
noted. Although chloroform phase extraction complexes of MAs 
are indicated for each crown ether carboxylic acid, 1 surpasses 2 
and 3 in extraction efficiency and selectivity. The crown ether car- 
boxylic acids 1, 2, and 3 are superior extraction agents to closely 
related neutral crown ethers and to phenoxyacetic acid. 


25501 Solvent extraction of alkali metal cations from 
aqueous solutions by highly lipophilic crown ether carboxylic 
acids. 5 Strzelbicki, J.; Bartsch, R.A. (Texas Tech Univ., Lub- 
ily Analytical Chemistry; 53: No. 14, 2251- 2253(Dec 
Competitive solvent extractions of alkali metal cations from 
water into chloroform by 2-(sym-dibenzo-16-crown-5-oxy)-butanoic 
acid (5), 2-(sym-dibenzo-16-crown-5-oxy)hexanoic acid (6), 2-sym- 
dibenzo-16-crown-5-oxy)octanoic acid (7), 2-(syn-dibenzo-16-crown- 
S-oxy)decanoic acid (8), and 5-(sym-dibenzo-16-crown-5- 
oxy)pentanoic acid (9) are reported. For 6, 7, and 8 the complexing 
agents are sufficiently lipophillic that they remain totally in the or- 
ganic phase when chloroform solutions of the crown ether carbox- 
ylic acids are contacted with highly alkaline aqueous alkali metal 
salt solutions. 


magnetic resonance spectrometry. Al 

T.D.; Solum, M.; Grant, D.M.; Silcox, G.D.; Pugmire, 
(Univ. of Utah, "Salt Lake City). Analytical Chemistry; 53. 
No. 14, 2299-2304(Dec 1981). Contract AC02-78ER05006. 

Carbon-13 spin-lattice relaxation times (T:), and nuclear 
Overhauser enhancement (NOE) factors have been measured at 
25.1 and 75.3 MHz and 32°C for tetralin, hexahydropyrene, 
octahydrophenanthrene, and 1-phenyloctane. For carbon-13 nuclei 
with attached protons, the relaxation is dominated by dipolar ef- 
fects and T; and NOE values are relatively unaffected by field vari- 
ations. In contrast, NOE and T; values for nonprotonated carbon 
nuclei are profoundly affected by changes in field strengths. Chemi- 
cal shift anisotropies of 200 to 250 ppM are adequate to account for 
the observed field dependency. Solutions of the preceding com- 
pounds and naphthalene, phenanthrene, pyrene, and xanthone were 
studied with 0.1 M chromium acetylacetonante added. By use of 
0.1 M Cr** and gated-decoupling techniques, the integrated and 
peak intensities of all carbon-13 signals are proportional, on a quan- 
titative basis, to the number of “C nuclei in the compounds stud- 
ied. These techniques permit recycling times of under 2.5 s. 
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25503 Sodium and potassium benzoate and benzoic acid 
as eluents for ion chromatography. Gjerde, D.T.; Fritz, J.S. 
(Iowa State Univ., Ames). Analytical Chemistry; '53: No. 14, 
2324-2327(Dec 1981). 

Benzoic acid is introduced as an eluent and is compared with 
benzoate salt eluents. Detector response to sample ions in single- 
column ion chromatogrphy is compared with dual-column (sup- 
pressed) ion chromatography. Benzoic acid has a higher back- 

conductance; however, samples separated with benzoate 
salt eluents. Comparable sample peak areas are found with suppres- 
sor column treated benzoate eluents and benzoic acid eluents. Equa- 
tions are described which predict detector response for a variety of 
conditions. 


25504 Continuous flow high field nuclear reso- 
nance detector for of fuel 
samples. Haw, J.F.; G T.E.; Dorn, H.C. (Virginia Poly- 
technic Institute and State Univ., Blacksburg). Analytical 
Chemistry; 53: No. 14, 2327-2332(Dec 1981). 

The design and characterization of a continuous flow probe 
insert for a 200-MHz *H nuclear magnetic resonance (NMR) detec- 
tor for high-performance liquid chromatography (HPLC) are de- 
scribed. Modern superconducting magnet based systems present dif- 
ferent requirements for flow probe design, but a considerable im- 
provement over older spectrometers is readily achieved. Improve- 
ments in both spectroscopic and chromatographic resolution are 
shown to enhance the analytical utility of LC-‘H NMR. Spectral 
resolution is 2 Hz or 4 Hz with optimum sensitivity. Injection vol- 
umes of 10 to 25 wL provide detection limits of 10 ug. The LC-*H 
NMR analyses of a model mixture and two experimental petroleum 
based fuel samples are presented. A LC-'H NMR based method for 
calculating the average degree of substitution of aromatic ring sys- 
tems is discussed in detail. 


25505 Analysis of coal conversion recycle solvents by 


liquid oar Gee, TE nuclear magnetic resonance detec- 
tion. Haw, J.F.; G T.E.; Dorn, H.C. (Virginia Polytech- 
nic Institute and State Univ., Blacksburg). Analytical Chem- 


istry; 53: No. 14, 2332-2336(Dec 1981). 

The analyses of two coal conversion recycle process sol- 
vents, one of them hydrotreated, via high-performance liquid chro- 
matography (HPLC) with a continuous flow nuclear magnetic reso- 
nance (NMR) detector are reported. The differences between these 
samples with reference to the role of the solvent in coal liquefac- 
tion are discussed. The LC-'H NMR technique characterized the 
hydrocarbons and aromatic ethers with a level of certainty not pos- 
sible with conventional detectors. In addition, qualitative GC-MS 
analysis of off-line LC fractions was performed on the recycle sol- 
vent sample. LC-'H NMR and LC-GC-MS were found to be com- 
plementary for volatile samples. Gel permeation chromatography- 
1H nuclear magnetic resonance (GPC-'H NMR) analysis of the re- 
cycle solvent sample was not as successful as LC-'H NMR since 
class separation is almost essential for this sample. But the introduc- 
tion of GPC-'H NMR is still of interest since GPC is the most ap- 
propriate mode of separation for many samples. 


25506 Isotopic abundance determinations by inductively 
coupled plasma atomic emission spectrometry. Edelson, M.C.; 
Fassel, V.A. (lowa State Univ., Ames). Analytical Chemis- 
try; 53: No. 14, 2345-2347(Dec 1981). Contract W-7405- 
ENG-82. 

The atomic emissions of heavy elements exhibit relatively 
small Doppler widths even at inductively coupled plasma (ICP) 
temperatures and they also possess complex electronic structure 
that often results in several electronic states with isotopic splitting. 
For these reasons, lead and uranium were selected for observing 
the feasibility of utilizing the ICP atomic emission spectrometry for 
isotopic analysis. The Pb II 537.2 nm line was selected and resolu- 
tion of the emission from Pb 206, 207 and 208 isotopes were clear. 
For uranium the 424.4 nm line was chosen. Figures are presented 
showing the isotopic patterns of this line for a **U-**U mixture 
and a **U-**{J-23°U) mixture that were excited by the ICP. The 
35-°) is excellent and the *°U-7**U splitting (0.01 nm) is very 
well resolved. (ATT) 
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of americium or curium in 


ue, NM). Analytical Chemis 33: No. 14, 2351- 
3 1981). Fee ery AC04-76EV01013. 


25508 Laser-induced-fluorometric determination of alu- 
minium by bas | complex. Haugen, G.R.; Stein- 
Pict, OR! ld peels 
vermore | Nati ; 0. 
6, 568-571(Nov 1981). a 
Laser-induced fluorescence of aluminium-ion lumogallion 
complex was studied and the limit of detection was determined by 
the reagent blank. The blank fluorescence was equivalent to 0.7 +- 
0.2 wg Al**/1. At concentrations less than 6 yg Al**/l, the stoi- 
chiometry of the complex changes, yielding higher sensitivities but 


poorer precision. 


25509 a i eee seas fluorine from gas 
oom, On M. J.; Saraceno, A. J Oe so Seapegaent. ee 

yey US Patent 4,292,287. 29 Sep 1981. Filed date 24 
Apr 1980. vp. 

This invention is a process for the direct recovery of gaseous 
fluorine from waste-gas streams or the like. The process comprises 
passing the gas stream through a bed of anhydrous KsNiFe pellets 
to fluorinate the same to KsNiF; and subsequently desorbing the 
fluorine by heating the KsNiF; pellets to a temperature re-convert- 
ing them to KsNiFs. The efficiency of the fluorine-absorption step 
is maximized by operating in a selected and conveniently low tem- 
perature. The desorbed fluorine is highly pure and is at a pressure 
of several atmospheres. Preferably, the KsNiFe pellets are prepared 
by a method including the steps of forming agglomerates of hydrat- 
ed KsNiFs, sintering the agglomerates to form KsNiF; pellets of 
enhanced reactivity with respect to fluorine, and fluorinating the 
sintered pellets to KsNiFs. 


25510 Improvements in an accelerator based mass spec- 
trometer for 10Be, Thomas, J.; Parker, P.; Man- 
gai, A. (Yale Univ, New Haven, Conn). JEZE (Institute of 

lectrical and Electronics Engineers) Transactions on Nuclear 
rrp — No. 2, 1478-1480(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The Yale Tandem isotope analysis system has been im- 
proved. The authors have developed some specialized apparatus 
and techniques which make it possible to measure ‘Be, in natural 
samples, with greater sensitivity and improved reliability. A new in- 
verted cone configuration has also been developed for the cesium 
sputter source that utilizes 1/2 mg samples of BeO. An AE-E tele- 
scope has been developed which employs a gas proportional AE 
detector, which enhances the '°B-’°Be discrimination. Procedures 
for extracting BeO from a sample have been simplified. 2 refs. 


25511 Data acquisition with a nuclear microprobe. Mag- 
a C.J. (Los Alamos Sci Lab, NM). JEEE (Institute of 
lectrical and Me me Engineers) ) Transactions on Nuclear 
Science — No. 2, 1417-1420(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Spatially resolved information from the near surfaces of ma- 
terials can be obtained with a nuclear microprobe. The spatial reso- 
lution is determined by the optics of the instrument and radiation 
damage in the specimen. Two- and three-dimensional maps of ele- 
mental concentration may be obtained from the near surfaces of 
materials. Data are acquired by repeated scans of a constantly 
moving beam over the region of interest or by counting for a preset 
integrated charge at each specimen location. 4 refs. 
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25512 Proton om * investigation of the _— 
of molybdenum in ite at high temperatures. Hanso 

A.L.; Shroy, R.E.; Kraner, H.W.; Jones, K.W.; Uneberg, E. 
(Brookhaven Nati Lab, Upton, +’ IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-28: No. 2, 1421-1423(Apr 1981). (CONF- 

801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The BNL proton microprobe has been used to study migra- 
tion of molybdenum through reactor grade graphite for tempera- 
tures between 1800 and 3100°C. The proton microprobe, with a 
resolution between 25 and 150 micrometers, provides a unique tool 
for investigation of the lower temperature and shorter time heatings 
along with investigation of the microstructure of the system. With a 
high sensitivity, on the order of 1 ppm, particular attention was 
paid to the region governed by pore and grain boundary diffusion. 
The results obtained with the proton microprobe are compared 
with results obtained using wet chemical techniques. 6 refs. 


25513 14 MeV neutron activation analysis of oxygen in 
Li-Si alloys for Li(Si)/FeS* thermally activated batteries. 
Bild, R.W. (Sandia Natl Lab, Albuquerque, NM). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-28: No. 2, 1622-1625(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Development of a Li(Si)/FeS, thermally activated battery 
required establishment of a 14 MeV neutron activation procedure 
for the determination of total oxygen (0.1 wt% and greater) in the 
Li-56 wt% Si alloy anode material used in the batteries. The 
method developed allows the reactive samples to remain in a con- 
trolled atmosphere throughout sampling and analysis. An interfer- 
ence due to triple random coincidence detection of **Al 
rays produced by (n,p) reaction on **Si was observed. A simplified 
correction procedure, based on one by H.W. Nass but not requiring 
knowledge of the detector resolution time, has been derived and 
evaluated. The correction procedure should be useful in the analy- 
sis of other low O, high Si materials such as Si metal, other Si-rich 
alloys, SiC and SisN,. 7 refs. 


25514 Accelerator-based transuranic waste assay system. 
Nieschmidt, E.B.; Tsang, F.Y.; Lawrence, R.S.; Johnson, 
L.O.; Vegors, S.H. Jr. gerton Germeshausen and Grier 
Inc, Idaho Falls, Idaho). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
28: No. 2, 1654-1657(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Development of a system for the assay of waste materials at 
the Idaho National Engineering Laboratory is discussed. The assay 
method uses photons, available from bremsstrahlung, to induce fis- 
sion in transuranic (TRU) materials. Radiations emitted following 
fission are detected and used to quantify the TRU. Reasons for the 
selection of the technique are presented. The experimental program 
and development of appropriate instruments are described. Experi- 
mental results and difficulties with this application of accelerators 
are also presented. Present detection limits for natural uranium are 
110 mg using 8 Mev electrons and counting prompt neutrons and 
~ mg using 16 Mev electrons and counting delayed neutrons. 8 
refs. 


25515 PIXE as an analytical tool--an external-beam 
system in helium and the role of sample preparation. Wil- 
liams, E.T.; Finston, H.L. (City Univ of NY, Brooklyn). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1382- 
1385(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A PIXE system in which samples in a helium-filled target 
chamber are irradiated by an external proton beam is described. 
The system is well suited for study of a wide range of materials, 
some merely calling for qualitative analysis, and others requiring 
quantitative measurements. This variety mandates a flexible ap- 
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proach to sample preparation in order to obtain full sensitivity of 
the system. Some examples taken from our work are given. 9 refs. 


25516 Tastee tees pew enieten atts sede 
Mangrson, NF; Eatough, D. 


Mangelson, 

L.D.; Hill, M. W;; Lee, 

Richter, B.E.; Ryder, JF. ‘(Brigham Yo 

Utah). IEEE (Institute of Electrical and - 
neers) Transactions on Nuclear Science; NS-28: No. 2, 1378- 
1381(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A report is presented on some results of two projects where 
PIXE was used in conjunction with titration calorimetry, ion chro- 
matography/mass spectrometry, X-ray fluorescence spectroscopy 
and some other methods. The first is a study of sulfur chemistry in 
a copper smelter plume. Arsenic was found to be a conservative 
tracer of the plume and was used for calculation of plume dilution. 
Calcium was found to be characteristic of the background or ambi- 
ent aerosol and was used to correct particulate data for the back- 
ground contribution. 10 refs. 


25517 Use of combined co-precipitation/laser-induced flu- 
orescence techniques to detect of actinides 
aqueous media. Perry, 3 
(California Univ., Berkeley (USA). Sansiie Berkeley 
Lab.); Milanovich, F.; Hirschfeld, T. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). pp 
241-255 of Methods of low-level counting and spectrometry. 
of an international symposium organized by the 

IAEA and held in Berlin (West), 6-10 April 1981. Vienna, 
Austria; International Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

This paper describes a technique for detecting trace quanti- 
ties of uranium (10~'*M, 2.5x10~* pp 10°) in aqueous samples. The 
purpose of this study is to develop a method for identifying and 
quantifying actinides in groundwaters. Here the established detec- 
tion limit of 10’? M UO,”, using prepared laboratory standards, is 
restrained by the natural uranium background. The level of detec- 
tion in this study exceeds that of the uranium background. It is ex- 
pected that 10~'*M sensitivities will be attained for plutonium. This 
technique has been successfully applied to monitoring a “leaking” 
uranium repository where the UO.** concentration was 10~7M. 
The procedure involves an initial addition of 1.0M Ca(NOs).4H:O 
to the urani -ontaining solution (the uranium being present as 
the uranyl ion UO.”*) followed by the addition of 0.3M NH,F to 
co-precipitate the uranium with CaF, The precipitate is dried, 
ground into a fine powder, air-calcined at temperatures in the 500- 
1000°C range, and pressed into pellets 1 cm in diameter and 1.2 
mm thick. The uranium in the pellets is then detected by laser-in- 
duced fluorescence fluorimetry (LIFE). The intensity of this emis- 
sion is linear with respect to the initial solution molar concentration 
of the uranium, if all other experimental parameters, such as laser 
power and calcination temperature, are kept constant. The latest 
analytical data are presented and parameters which could affect the 
results are discussed. Lengthening the time of calcination at a given 
temperature, for example, seems to have only minimal effect on the 
intensity. Alternatively, another experimental parameter that is im- 
portant is increasing the temperature of calcination. This effect is 
presumably a result of oxygenation and intralattice rearrangement 
in the CaF, solid, an effect observed for the lanthanide series. 








25518 Determination of technetium-99 in biological 
marine samples. Patti, F.; Cappellini, L.; Jeanmaire, L. 
(CEA Centre d'Etudes A ee de Fontenay-aux-Roses, 
92 (France). Service de Protection Sanitaire); Masson, M. 
(Service d’etudes de recherches sur l’environnement, Labor- 
atoire de radioecologie marine, Cherbourg, France). pp 283- 
290 of Methods of lo low-level counting and spectrometry. 
Hoge pete we ay tee ium organized by the 
IAEA held in Berlin (West), 6-10 April 1981. Vienna, 
French} International Atomic Energy Agency (1981). (In 
renc: 
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From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

) The technique proposed here is simple to perform and en- 
ables several samples to be processed simultaneously. This is mainly 
because a dry method is used for the destruction of the organic 
matter and because the chemical processing involved requires only 
simple operations -- co-precipitation and ion exchange on resin. Up 
to 100 g dry product were processed and a determination limit of 
0.04 pCi was obtained as a result. The mean chemical yield was es- 
timated at 94% for 10 g dry product and 81% for larger amounts 
(50-100 g). The selectivity of the separation was satisfactory. The 
decontamination factor for ruthenium was 135, and its presence can 
be assessed, at the time of measuring, by using an aluminium screen 
of about 50 mg.cm™*. Technetium-99 was characterized by absorp- 
tion through an aluminium screen of known surface density. 


25519 Low-level tritium assay in water samples by elec- 
trolytic enrichment and liquid-scintillation counting in the 
IAEA laboratory. Florkowski, T. (International Atomic 
Energy Agency, Vienna (Austria)). pp 335-351 of Methods 
of low-level coun and spectrometry. Proceedings of an 
international symposium organized by the IAEA and held 
in Berlin (West), 6-10 April 1981. viaea, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, Decreasing tritium concentration in the atmosphere and hy- 
drosphere requires more sensitive methods for tritium assay in envi- 
ronmental water samples. In laboratories where large numbers of 
samples are processed these methods must be simple and less 
labour- and time-consuming. Progress in tritium assay during recent 
years has been achieved mainly through the availability of better 
liquid-scintillation spectrometers and optimization of the electrolyt- 
ic enrichment procedure (the helium-3 in-growth method is not dis- 
cussed in this paper). The paper describes procedures and methods 
used at present in the IAEA laboratory, including the new elec- 
trolysis system (higher enrichment factor) and the new liquid-scin- 
tillation spectrometer (large volume). Other factors influencing the 
tritium measurements such as the possibility of sample contamina- 
tion, storage of samples, stability of electrolytic cells etc., are also 
discussed in the paper. 


25520 In-situ subterranean determination of actinides by 
high-resolution gamma-ray spectrometry. Brodzinski, R.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
pp 93-103 of Methods of low-level counting and spectrom- 
etry. Proceedings of an international symposium or, 
by the IAEA and held in Berlin (West), 6-10 April 1981. 
ase. Austria; International Atomic Energy Agency 
From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, A system utilizing high-resolution germanium diode gamma- 
ray spectroscopy for the simple, safe, and economical in-situ deter- 
mination of actinides is described. Six isotopes, **U, **U, *°7Np, 
239Pu, *!Pu, and *7Am, can be simultanously measured at the 10 
nCi g™? level in less than 7 min. Collimators provide for measure- 
ment of horizontal strata as thin as 1 cm or solid angles as small as 
0.1 steradians. Information obtainable with the system is discussed 
and compared to that obtainable with neutron activation/detection 
systems. 


25521 In-situ low-level gamma-ray spectrometry and X- 
ray. fluorescence analysis. Sakanoue, M.; Maruo, Y.; 
Komura, K. (Kanazawa Univ. (Japan)). pp 105-124 of Meth- 
ods of low-level counting and spectrometry. Proceedings of 
an international symposium or by the IAEA and 
held in Berlin (West), 6-10 April 1981. own Austria; In- 
ternational Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

' By a specially ordered portable hyper-pure Ge LEPS and 
coaxial Ge(Li) detector system, in-situ gamma- and X-ray spec- 
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trometry were carried out to study environmental low-level ra- 
dioactivities and other contaminations. As compared with the mea- 
surement of low-level radioactivity under heavy shielding in a labo- 
ratory, high-resolution in-situ photon spectrometry has a unique ad- 
vantage for low-level counting because the sample size is not limit- 
ed and an average amount of a nuclide in the environment can be 
estimated. For example, the accumulations of *"°Pb on a ground 
surface are easily found by in-situ low-energy photon spectrometry 
and the assessment of space radiation doses due to uranium and 
thorium series nuclides on that spot is also possible. The existence 
of radon daughters in caverns in Japan could also be identified. An- 
other interesting application was made in Hiroshima and the y-ray 
peak of “**Eu was identified at several spots exposed to neutron 
flux from the atomic bomb explosion. Other examples of this in-situ 
spectrometry are also presented with their results. In addition, an 
energy-dispersive in-situ X-ray fluorescence analysis has been de- 
veloped, chiefly by exciting K X-rays from various elements with 
radioisotope sources such as ®’Co or **1Am. For example, the con- 
tamination with lead from the roof tile of an old Japanese castle 
and also the old paints used for important national properties have 
been studied by this method. 


25522 Radiochemical measurement of *Tc in the marine 
environment. Thein, M.; Ballestra, S.; Fukai, R. (Internation- 
al Atomic Energy Agency, Monaco-Ville (Monaco). Lab. 
of Marine Radioactivity). pp 291-300 of Methods of low- 
level counting and spectrometry. Proceedings of an interna- 
tional symposium organized by the IAEA and held in 
Berlin (West), 6-10 April 1981. Vienna, Austria; Internation- 
al Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

An analytical method for Tc in environmental matrices is 
presented. The method consists of the sample pre-treatment with 
sulphuric acid, co-precipitation of technetium with CuS, solvent ex- 
traction with tetrapropylammonium hydroxide and beta counting. 
A shorter-lived gamma-emitting isotope of technetium, *Tcsup(m), 
is used as a yield monitor. With improved procedures the sensitiv- 
ity of the method is expected to attain the measurement of ®Tc in 
as low as tens of picocuries. The results of the application of the 
proposed method to an inter-calibration sample, the seaweed sample 
AG-I-1, are also presented. The results of the inter-calibration 
measurements of ®Tc, reported by different laboratories on the 
seaweed sample, are surveyed. It was observed that methods un- 
suitable for **Tc measurements had been used by some participat- 
ing laboratories. The wide scatter of the values reported by differ- 
ent laboratories indicates that further improvements of analytical 
techniques are still required to ensure the comparability of the *Tc 
measurements, especially for environmental samples containing low 
levels of Tc in complex matrices. 


25523 Low-level tritium measurements in water: A com- 
plete system including liquid scintillation, gas counting and 
pve te aor Jouzel, J.; Merlivat, L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physico-Chimie). pp 325-334 of Methods of low-level count- 
ing and re Proceedings of an international sym- 
posium by the IAEBA and held in Berlin (West), 
6-10 Apri 1981. Rend Austria; International Atomic 
Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, The aim of this paper is to present a very complete tritium 
measurement system including two counting methods (liquid scintil- 
lation and gas counting) and electrolysis enrichment that allow a 
large volume reduction (up to 100) in a one-step procedure. Special 
attention is given to: The comparison between the two counting 
techniques; an original development applied to the measurement of 
small samples (down to 100 mg water) working at low gas pres- 
sures; and the special care to be taken in order to obtain a good 
precision on tritium measurements (0.2 TU) despite the high tritiat- 
ed environment in the laboratory (up to 10,000 TU). Two examples 
of application in the geochemical field are presented briefly: The 
measurement of tritium in hailstones giving information on entrain- 
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ment of outside air in a hail-cloud; and the determination of natural 
tritium in Antarctica, which clearly shows a seasonal deposition 
pattern. 


25524 Measurement of *Fe in environmental air and 
rainfall samples. Winkler, R.; Lapointe, M.C. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.). Inst. fuer Strahlenschutz). pp 
211-219 of Methods of low-level counting and spectrometry. 
Proceedings of an international Oho Ap organized by the 
IAEA and held in Berlin (West), 6-10 April 1981. Vienna, 
Austria; International Atomic Energy nome (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, Iron-55 was determined in monthly collected air filter and 
rainfall samples at a location about 10 km outside Munich, Federal 
Republic of Germany, from 1970 through 1979. After ashing the 
filter material, or evaporation of the water sample, iron was sepa- 
rated by extraction with di-isopropy! ether from hydrochloric solu- 
tion. An ion-exchange step was added for further purification. Fi- 
nally, iron was electro-deposited on a copper planchet for counting 
with a gas-filled proportional counter or a Si(Li) detector, connect- 
ed to a multichannel analyser. Without anticoincidence shielding, at 
1000 min counting time the detection limit of the procedure was 
about 6 pCi/m? per month for the activity deposited to the ground 
(wet and dry precipitation) and 0.1 to 0.3 fCi/m* for the air-activity 
concentration (1 Ci=37 GBq). Because of the remarkable decrease 
of fallout activity in recent years, the sensitivity of the procedure 
was improved by anticoincidence shielding of the detector, as well 
as by increasing the collected air volume up to 200,000 m® per 
sample. At 1000 min counting time, the lower limit of detection of 
the anticoincidence-shielded proportional counter is 1.2 pCi Fe at 
the 95% confidence level, taking into account a total **Fe counting 
efficiency of 6.4%, a background rate of 1.3 counts/min in the 
energy region from 4.8 to 7.0 keV and an average yield of the pro- 
cedure of 80%. As a result, environmental levels of *Fe are re- 
ported for about 10 years. Average air activity concentrations 
range from <0.04 fCi/m® in 1979 to 1.6 fCi/m® in 1971. The corre- 
sponding annual activity depositions to the ground are <42 to 780 
pCi/m* The average annual deposition of stable iron from 1971 
through 1979 is found to be 0.78 g/m?, and its average concentra- 
tion in the surface air is 0.48 yg/m* from 1970 through 1980. 


25525 Measurement of low-level activity of Kr in air. 
Janssens, A.; Raes, F.; Cottens, E.; Eggermont, G.; Buysse, 
J. (Ghent Rijksuniversiteit (Belgium). Lab. voor Kernfy- 
sica). pp 447-458 of Methods of low-level counting _ 
pone Proceedings of an international sym 

organized by the IAEA and held in Berlin (West), 6-10 
April 1981. Vienna, Austria; International Atomic Energy 
Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, Since January 1979 equipment for measuring atmospheric 
Kr activity has been used routinely about twice a week. The data 
measured in the period 1979-1980 are given. The design of the set- 
up is compared with other methods in a survey of the literature. 
The exact procedures for sampling the air (1 m* in about 2 h) on an 
activated charcoal trap, chromatographic separation, determination 
of the mass of recovered krypton, and liquid-scintillation counting, 
are described in detail. Some proposals for improving the design 
are made and a thorough error discussion is given. 


25526 Use of high-resolution two-dimensional electro- 
phoresis in human health effects studies. Anderson, N.G.; 
Anderson, N.L. (Argonne National Lab., IL). p 1" 365 of 
Health risk analysis. Richmond, C.R.; Walsh, PPI: 

haver, E.D. (eds.). Philadelphia, PA; Franklin \ cee 
Press (1981). 

From 3. ORNL life sciences symposium: health risk analysis; 
Gatlinburg, TN, USA (26 Oct 1980). 

High- -resolution _ two-dimensional electrophoresis, coupled 
with methods for protein identification and compositional analysis, 
is being developed with the aim of detecting and measuring the ef- 
fects of radiation and of environmental pollutants in man. The tech- 
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niques described allow a large fraction of all tissue proteins to be 
detected and measured under conditions which allow about one 
third of amino acid substitutions to be seen. Samples required are in 
the submilligram range. Present emphasis is on the analysis of 
human lymphocyte, fibroblast, muscle, plasma, urinary, and prostat- 
ic fluid proteins. The incidence of polymorphisms seen in cellular 
proteins is less than one tenth of that estimated from previous stud- 
ies, suggesting that the system will be useful for detecting mutations 
in man. The development of the Human Protein Index, in support 
of this work, and of the associated analytical systems to measure 
and detect both genetic and somatic injury in human populations 
are discussed. 


25527 Use of isotope correlation techniques to determine 
/sup 242/Pu abundance. Gunnink, R. (Lawrence Livermore 
Lab, Calif, USA). Nuclear Materials Management; 9: No. 2, 
83-93(1980). 

Gamma-ray spectrometry is a very desirable technique for 
determining plutonium isotopic abundances because it is nondes- 
tructive and adaptable to making rapid in-line analyses. However, 
the technique has had the shortcoming of not being able to deter- 
mine the abundance of the /sup 242/Pu isotope. Here a way is de- 
scribed around that shortcoming: a very linear and reactor-inde- 
pendent correlation for calculating the isotopic abundance of /sup 
242/Pu from the measured abundances of /sup 239/Pu, /sup 240/ 
Pu, and /sup 241/Pu. 9 refs. 


25528 Applications of resonance ionization spectroscopy 
to ultralow-level counting and mass spectroscopy. Kramer, 
S.D.; Hurst, G.S.; Young, J.P.; Payne, M.G.; Kopp, M.K.; 
Callicott, T.A.; Arakawa, E.T.; Beekman, D.W. (Oak Ridge 
National Lab., TN). Radiocarbon; 22: No. 2, ArT, 
Contract W-7405- ENG-26. 

In this paper it is shown that the ability to directly detect a 
daughter atom, using resonance ionization spectroscopy, in delayed 
time coincidence with the decay of a parent species promises to 
drastically reduce the background in low-level counting experi- 
ments. In addition, resonance ionization can also be used as an ion 
source for a mass spectrometer system that is capable of discrimi- 
nating between isobars. 


25529 Algorithm for converting peak detection and tailing 
into chromatographic information. Spencer, W.A.; Rogers, 
L.B. (Univ. of Georgia, Athens). Analytical Chemistry; 52: 
950-959(1980). Contract AS09-76ER00854. 

The amount of information conveyed by a chromatogram 
has been determined as a sum from each datum in a digital record. 
The information was calculated from the disagreement of a datum 
value with its predicted value. Predictions for each datum were 
based on its relationship to a threshold, on previous data, and on 
Gaussian behavior. The resulting separation number (SN) was cal- 
culated for both simulated and real data so as to determine the 
effect of different variables including sampling rate and noise level. 


25530 13C-"2C analysis of vegetable oils, starches, pro- 
teins, and soy-meat mixtures. Gaffney, J. (Brookhaven Na- 
tional Lab., Upton, NY); Irsa, A.; Friedman, L.; Emken, E. 
_” and Food Chemistry; 27: No. 3, 475-478(May 

The “C-*C ratios for a number of vegetable oils, starches, 
and proteins have been determined. As expected, the values for 
animal proteins reflect the animals’ diet. The possible application of 
using ‘*C-!*C analysis in differentiating corn-fed animal protein (C, 
plant) from soy protein (Cs plant) in soy-meat mixtures is discussed. 
28 references, 2 figures, 2 tables. 
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25579, 25586, 25587, 25588, 25589, 25596, 25609, 25610, 26044, 26045, 26046, 


25531 New method of modeling potential 
energy surfaces for generalized TST and application to the ki- 
netic isotope effects in the Cl—H—H system. Garrett, B.C.; 
Truhlar, D.G.; Magnuson, A.W. ent of Chemis 
University of Minnesota, Minnea; Minnesota 35455), 
ton) of Chemical Physics; 76: No. 5, 2321-2331(1 Mar 

We present a test of bond-energy-bond-order (BEBO)-type 
potential energy surfaces for the CI—H—H reaction system. We 
consider two methods, the rotated—Morse BEBO (RMBEBO) 
method and the Agmon—Levine-plus-anti-Morse bend (AL/AB) 
method. Each method is treated as a one-parameter semiempirical 
method. The parameter is adjusted to the energy of activation for 
Cl+Hge and the test of the method is the comparison of predicted 
kinetic isotope effects (KIE’s) to experiment. Dynamical calcula- 
tions are carried out by the improved canonical variational transi- 
tion state theory with Marcus—Coltrin-path semiclassical adiabatic 
ground-state transmission coefficients as well as with simpler meth- 
ods. The RMBEBO surfaces are not successful, but the AL/AB 
method is as successful as previously employed two-parameter 
methods. The anti-Morse-bend approximation is a general proce- 
dure, and it is tested successfully against ab initio calculations. 


Ion—molecule reactions of Cl with Cl” and F . 
Babcock, L.M.; Streit, G.E. (University of California, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Journal of Chemical Physics; 76: No. 5, 2407-2411(1 
Mar 1982). 

Using the flowing afterglow technique, we have examined 
the process Cl+Cl~-+Cls~ in helium buffer gas. The system was 
studied over a range of helium pressures and the dependence of the 
apparent two-body rate upon the buffer gas concentration gives a 
three-body rate constant for the process: k = 0.9 x 10-*® cm® mole- 
cule~? s~*. In addition, we looked at the analogous process involv- 
ing a fluoride ion. There is no evidence for formation of the triha- 
lide ClaF~ under our experimental conditions. A charge exchange 
process between Cl, and F~ to produce Cl™ and neutral CIF does 
occur, however. This rate is independent of the pressure of the 
helium buffer gas: k = 8.8 x 10™'°cm* molecule™* s~*. 


25533 Temperature dependence of the activation energy: 
D+Hhb. Blais, N.C.; Truhlar, D.G.; Garrett, B.C. (Univ. of 
California, Los Alamos, NM). Journal of Chemical Physics; 
76: No. 5, 2768-2770(1 Mar 1982). 

Rate constants and activation energies are calculated for 
D+H:—DH-+H over the temperature range 444—2400 K by tra- 
jectory calculations and over the temperature range 300—2400 K 
by improved canonical variatonal theory with small-curvature-ap- 
proximation semiclassical. adiabatic ground-state transmission coeffi- 
cients. Both calculations use the most accurate available potential 
energy surface. The results are compared to each other results for 
this system and for H+ HayHe +H. 


25534 Preparation, characterization, and stereochemistry 
of binuclear vanadyl) monomethyl- and dimethyltartrate(4- 
) complexes and the crystal structure of tetrasodium [j-(+)- 
dimethyltartrato(4-)]-[ .-(-)-dimethyltartrato(4-)]- 
bis(oxovanadate(IV)) dodecahydrate. Hahs, S.K.; Ortega, 
R.B.; Tapscott, R.E.; Campana, C.F.; Morosin, B. ’ Univ. of 
New Mexico, Albuquerque). Inorganic Chemistry; 21: No. 2, 
664-672(Feb 1982). 

The syntheses and characterizations (by ESR, IR, and elec- 
tronic spectroscopies) of the sodium salts of the DL and DD (or 
LL) binuclear complexes of vanadyl(IV) with dimethyltartrate(4-), 
dmt, and with monomethyltartrate(4-), mmt, are described. 
Nax[(VO)22((+)-dmt)((-)-dmt)] exists in two crystal forms - a blue 
dodecahydrate and a pink hexahydrate. An x-ray diffraction study 
of the former shows that the V-V distance (3.429 (3) A) of the bin- 
uclear anion is decreased relative to that of the unsubstituted tar- 
trate(4-), tart, complex, as predicted from earlier ESR studies, and 
that this decrease is due in part to a dropping of the vanadium atom 
into the plane of the four coordinating equatorial oxygen atoms. A 
sixth oxygen atom is weakly coordinated (2.377 (3) A) trans to the 
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vanadyl oxygen atom. A purple tetradecahydrate also obtained 
with racenic dmt contains a mixture of [((VO): ((+)-dmt):]* and 
[(VO)s((-)-dmt)2]* ]. The aqueous solution ligand-exchange reaction 
between the DD and LL complexes of this salt to give the more 
stable DL isomer is remarkably slow (several hours at room tem- 
perature). Stereoselective effects allow the production of mixed- 
ligand species containing two of the three ligands tart, dmt, and 
mmt, and potentiometric titrations indicate a decreasing stability of 
the DL isomer (relative to the DD and LL isomers) as methyl! sub- 
stitution increases. 


25535 Determination of electron-transfer rate my 94 
from data on tunneling to distributed acceptors 

rigid medium, Huddleston, R.K.; Miller, J.R. — Ne 
tional Lab., IL). Journal of Physical Chemistry; 

200-203(21 Jan 1982). 

The problem of analyzing data for an electron-transfer reac- 
tion in rigid solution to obtain the rate constant as a function of dis- 
tance is considered in detail. Effects due to the distribution of 
donor-acceptor separations and the finite volumes of the individual 
molecules are explicitly included. Calculations are presented which 
show that the assumptions of a previously presented tunneling 
model are essentially correct; reactions with non-nearest-neighbor 
acceptors are, in general, unimportant, and the concept of a mean- 
time-dependent reaction radius for tunneling is valid, in spite of the 
fact that the electron transfer is occurring simultaneously over a 
range of distances. The earlier tunneling model is modified by 
making a more careful choice of the reaction radius, and it is 
shown that the modified model yields accurate rate constants. Con- 
venient procedures for correcting the volume occupied by acceptor 
molecules and for the fact that a donor cannot be arbitrarily close 
to an acceptor are presented. 


25536 XeF* and XeCl* formation in low-pressure tesla 
coal discharges. Wren, D.J.; Setser, D.W.; Ku, J.K. (Kansas 
State Univ., Manhatten). Journal of Physical Chemistry; 86: 
No. 2, 284-291(21 Jan 1982). Contract AC02-80ET3 

The XeCl* and XeF* emission spectra have been studied 
from mixtures of Xe with HCl, Cl, CCl, NFs, BFs, CaFs, and SFe 
in a tesla-coil-driven discharge. The XeX* emission spectra were 
recorded at pressures below 0.75 torr for all reagents except BFs 
and C,F., which did not give XeF* emission. Low-pressure pulsed 
de discharge experiments in Xe/Cl and Xe/HCI mixtures gave 
XeCl* emission spectra very similar to those observed from the 
tesla-driven discharge. Computer simulations of the XeCi(B-X) 
spectra from discharges of Xe with Cl, CCl, and HCl provide an 
estimate for the XeCl(B) vibrational distributions. Since Xe(*P2) 
and Xe(?P;) reacting with HCl and SFe do not give XeX*, the ob- 
servation of XeX* from these two reagents requires the reactions of 
Xe Rydberg states or recombination of Xe* and Cl~ or F™ ions. Ar- 
guments based upon XeCl* and XeF* vibrational and electronic 
state populations and the time dependence of the emission suggest 
that Rydberg state reactions are the dominant mechanism contribut- 
ing to the XeX* excitation from the low-pressure discharge of Xe/ 
HCl and Xe/SFe mixtures. 


25537 Effect of ionic strength on the kinetics of ionic and 
micellar reactions in aqueous solution, Dung, M.H.; Kozak, 
J.J. (Department of Chemistry and Radiation Laborato 
University of Notre Dame, Notre Dame, Indiana 46356) 
Journal of Chemical Physics; 716: No. 2, 984-996(15 Jan 1982 
The effect of electrostatic forces on the rate of reaction be- 
tween ions in aqueous solutions of intermediate ionic strength is 
studied in this paper. We consider the kinetics of reactions involv- 
ing simple ionic species (1—1 and 2—2 electrolyte systems) as well 
as kinetic processes. mediated by the presence of micellar ions (or 
other charged organizates). In the regime of ionic strength consid- 
ered, dielectric saturation of the solvent in the vicinity of the react- 
ing ions must be taken into account and this is done by introducing 
several models to describe the recovery of the solvent from satura- 
tion to its continuum dielectric behavior. To explore the effects of 
ion size, charge number, and ionic strength on the overall rate con- 
stant for the process considered, we couple the traditional theory of 
ionic reactions in aqueous solution with calculations of the electro- 
static potential obtained via solution of the nonlinear Poisson— 
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Boltzmann equation. The great flexibility of the nonlinear Pois- 
son—Boltzmann theory allows us to explore quantitatively the in- 
fluence of each of these effects, and our simulations show that the 
short-range properties of the electrostatic potential affect primarily 
kinetically controlled processes (to varying degrees, depending on 
the ionic system considered) whereas the down-range properties of 
the potential play a (somewhat) greater role in influencing diffu- 
sion-controlled processes. A detailed examination is made of ionic 
strength effects over a broad range of ionic concentrations. In the 
regime of low ionic strength, the limiting slope and intercept of the 
curve describing the dependence of log k/sub D/ on I/sup 1/2// 
(1+D/sup 1/2/) may differ considerably from the usual Debye— 
Hueckel limiting relations, depending on the particular model 
chosen to describe local saturation effects. 


25538 Thermodynamics of sulfur chemisorption 
oatete, IS, San cae eee. Betas, 3.2 Wise, H. (Solid 

Lewy 3 ay, SRI International, Menlo Park, 
California 5). Jou of Chemical Physics; 76: No. 2, 
1162-1167(15 Jan 1982). 


Isosteric heats of chemisorption of sulfur on iron and cobalt 
have been evaluated from measurements of the equilibrium ratio of 
HeS/He gas mixtures in contact with the powdered metals over a 
temperature range from 677 to 855 K. At low surface coverage of 
sulfur on cobalt, the heat of chemisorption with respect to 1/2 
Sa(g) is -236 +- 15 kJ mol~*. With increasing coverage it decreases 
to -200 +- 10 kJ mol™*. The heat of sulfur chemisorption on iron is 
-197 +- 15 kJ mol™*. For equivalent coverage, the thermodynamic 
activity of sulfur chemisorbed on cobalt exceeds that of iron by ap- 

proximately one order of magnitude. At low surface coverage 
(<0.5 saturation coverage), the bond strength of sulfur on the var- 
ious metals is found to vary in the order: Ni>Co>Ru>Fe. 


25539 Modified electronic population analysis for transi- 
tion-metal complexes. Noell, J.O. (Los Alamos National 
Lab., NM). Inorganic Chemistry; 21: No. 1, 11-14(Jan 1982). 

A modification to the Mulliken electronic population analy- 
sis designed primarily for use on transition-metal systems is present- 
ed. All terms arising from the metal basis functions including diag- 
onal terms are repartioned between the metal and the ligands. This 
reapportionment is an attempt to reflect more accurately the actual 


analysis. The cost of the analysis is negligible in comparison with 
that of calculating the wave function. 


Ab initio treatment of the structures of square- 
planar Pt(PHs)XY species (X,Y = H, Cl) using relativistic 
effective core potentials. Noell, J.O.; Hay, P.J. (Los Alamos 
National Lab., NM). Jnorganic Chemistry; 21: No. 1, 14- 
20(Jan 1982). 

The structures and relative energies of Pt(PHs)XY isomers 
are investigated with use of ab initio molecular orbital theory and 
effective potentials. In particular, the cis and trans isomers of the 
dihydride, dichloride, and hydrochloride are studied. In all cases, 
the trans isomer is the more stable. Available experimental informa- 
tion is in good agreement with calculated bond lengths, bond 
angles, and vibrational frequencies. 


25541 Graphite oxidation in sodium carbonate/sodium 
sulfate melts. Dunks, G.B.; nae, Bs Yosim, S.J. (Rock- 
well International Co Cs Cano Park, CA). Inorganic 
Chemistry; 21: No. 1, 108-114(Jan 1982). 

The oxidation of spectroscopic grade graphite in sodium car- 
bonate/sodium sulfate melts using oxidizing (air and oxygen) or 
inert (argon and nitrogen) sparge was investigated between 900 and 
1000°C. The oxidation rate increased with increasing graphite sur- 
face area, increasing melt temperature, and increasing oxygen con- 
centration. The rate, in oxidizing atmospheres, at 900°C was faster 
in pure sodium carbonate than in pure sodium sulfate with the 
maximum rate observed in mixed melts. At 950°C the oxidation 
rate was virtually equal in the two pure melts, and at 982°C the 
rate was faster in pure sodium sulfate. In melts containing sodium 
sulfate, the rate-determining step was apparently the same for reac- 
tions conducted in oxidizing and inert atmospheres, with sodium 
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sulfate acting as a catalyst in the former and a reagent in the latter. 
Sequences of reactions are proposed for the oxidation of graphite in 
pure sodium carbonate, pure sodium sulfate, and mixed melts. 


25542 + ###jQReaction =>between sulfur dioxide and 


dioxide. Bennett, D.W.; Spicer, L.D. (Univ. of Utah, Salt 
10) City). Inorganic Chemistry; 21: No. 1, 410-413(Jan 

The new _ reaction between sulfur dioxide and 
hexamethyldisilazane, which forms ((CHs)sSi2O, (CHs)sSiNSO, 
and NH,(CHs)sSiOSO:, is characterized. In this reaction oxygen is 
transferred to silicon and sulfur from sulfur dioxide, but Si-N bond- 
ing is still partially retained. The solid product, ammonium trimeth- 
ylsilyl sulfite, sublimes readily at ambient temperature but exhibits 
ionic properties. The variety of products and the overall reaction 
stoichiometry impose severe restrictions on possible reaction mech- 
anisms. These constraints are discussed, and a consistent reaction 
scheme is proposed for this facile but unusual reaction. 


Electroric structure of the phosphenium ions PHzai, 
HPF’, and PF,*. Harrison, J.F. (Argonne National Lab., 
IL). Journal of the American Chemical Society; 103: No. 25, 
7406-7413(16 Dec 1981). 

The geometry, total energy, and charge distribution of the 
three lowest states of the divalent phosphorus cations PH.*, HPF*, 
and PF,* are reported using ab initio generalized valence bond 
(GVB) wave functions and for PH2* configuration interaction wave 
functions. The character of the valence orbitals is analyzed and re- 
lated to the nature of the PH and PF bonds in the *@ and ‘=~ 
states of PH* and PF*. GVB calculations predict that each mole- 
cule has a singlet ground state with the next electronic state being a 
triplet, some 20.4, 42.6, and 84.0 kcal/mol higher for PH2*, HPF*, 
and PF,*, and PF2*, respectively. CI calculations on PH2* reduce 
this singlet-triplet separation to 16.4 kcal/mol. 


25544 Use of core electron binding energies for the com- 
parison of valence-shell ionization potentials and the quantifi- 
cation of the bonding and an character of molecular 
orbitals. Jolly, W.L. (Lawrence Berkeley Lab., CA). Journal 
of Physical Chemistry; 85: No. 25, 3792. 3797(10 Dec 1981). 
Contract W-7405-ENG-48. 

A localized-orbital ionization potential (LOIP) is defined as 
the ionization potential that an atomic orbital would have if it were 
in a hypothetical nonbonding state and were localized on a particu- 
lar atom in a molecule. The LOIP includes the entire molecular po- 
tential at the atom and the electronic relaxation energy associated 
with the creation of a positive charge on the atom. It is shown that 
differences in core electron binding energy between compounds of 
the same element are proportional to the corresponding difference 
in LOIP. Thus, it is possible to measure quantitatively the relative 
bonding or antibonding character of actual molecular orbitals, rela- 
tive to hypothetical nonbonding atomic orbitals, by using experi- 
mental valence and core ionization potentials. 


and tunneling 
calculations, variational. Garret, B.C. (Univ. of Minnesota, 
Minneapolis); Truhlar, D.G.; Grev, R.S.; Schatz, G.C.; 
Walker, R.B. Journal of Physical Chemistry; 85: No. 25, 
3806-3817(10 Dec 1981). Contract AC02-79ER 10425. 
We study the collinear H + FH — HF + H and D + FD 
— DF + D reactions on a potential-energy surface that has twin 
1.75 kcal/mol saddle points. We present accurate quantal reaction 
probabilities over a wide energy range, including three resonance 
energies and three resonance widths for each isotopic case. From 
these we calculate accurate quantal rate constants at temperatures 
75 to 7000 K for H + FH and 75 to 2400 K for D + FD; and we 
separate out the contributions of the lowest-energy resonance to the 
low-temperature rates. We present plots of S-matrix phases and ei- 
genphases and Argand diagrams. The accurate quantal results are 
used to test a wide variety of approximate dynamical results: semi- 
classical and quantal resonance calculations based on the vibration- 
ally adiabatic model; rate constants calculated by conventional tran- 
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sition-state theory, three versions of variational transition-state 
theory, and the unified statistical model; and vibrationally adiabaic 
transmission coefficients. 


2554€ Photoinduced electron ejection from methylene 
blue in water and acetonitrile. Kamat, P.V.; Lichtin, N.N. 
(Boston Univ., MA). Journal of Physical Chemistry; 85: No. 
25, 3864-3868(10 Dec 1981). Contract EY-76-S-02-2889. 
Excitation of all of the methylene blue dissolved in alkaline 
water or neutral CHsCN by a 694.3-nm laser flash results in prompt 
production (<0.5 ys) of triplet methylene blue, MB*(T:), and se- 
mioxidized methylene blue, MB**. Production and decay of these 
transients were characterized by means of laser flash photolysis-ki- 
netic spectrometry. The prompt production of MB” . is ascribed to 
induced electron ejection from excited methylene blue. The 
decay of MB*(T:), a much slower process, was not accompanied 
by production of MB* . under conditions of complete excitation. 
Dependences of prompt yields of MB™* . and MB*(T;) on flash 
energy were identical. Increasing the acidity of the medium de- 
creased both the prompt yield of MB** . and its lifetime but had no 
effect on fluorescence spectrum or yield. The data are most consist- 
ent with electron photoejection from MB* (Tz). Laser flash excita- 
tion on only part of the methylene blue dissolved in alkaline or neu- 
tral CHsCN results in formation of MB* . by both photoinduced 
ejection of an electron and slower ground-state quenching of 
MB*(T;). 


25547 ESR studies of NO. adsorbed on surfaces. Analy- 
ot eee ee Se Freed, J.H. (Cornell 
Univ., Ithaca, NY). Journal of Physical Chemistry; 85: No. 
25, 3873-3883(10 Dec 1981). Contract AC02-80ER04991. 

ESR spectra of NO: adsorbed on crushed Vycor glass and 
on a zeolite were observed in the temperature range 4.8-221 K. 
Based upon spectral simulations using the slow-motional ESR 
theory for different models of rotational diffusion, we found that 
for NOz motion on the Vycor surface the following occurs: (1) At 
4.8 K, NOs still shows residual motional effects. (2) Below 77 K the 
rotational motion of NO; is axially symmetric about the y axis (i.e. 
parallel to the 0-0 internuclear axis) such that N = Rdouble v bar/ 
Rbackwards T = 10. The parallel component of the diffusion 
tensor, Rdouble v bar, increases with temperature, e.g., Rdouble v 
bar = 5 x 10° and 1 x 107s"! at 4.8 and 77 K, respectively (based 
on a Brownian diffusion model). (3) Above 77 K, Rbackwards T 
increases with temperature so that almost isotropic rotational diffu- 
sion is estimated at 185 K (i.c., Rdouble v bar = 1 x 107s and N 
= 1,3), presumably due to a translational diffusion mechanism. (4) 
There are discrepancies between the observed and calculated line 
shapes especially for T = 77 K. None of the models used could 
improve the agreement, and possible improvements of the models 
are outlined. A quantum mechanical analysis of the 4.8 K spectrum 
implies either a renormalized moment of inertia for NO. that is 
orders of magnitude greater than that in the gas phase and/or a 
strong orientation-dependent interaction potential with the surface. 
In either case it is suggested that the y axis should be parallel to the 
surface. Additional line broadening probably due to an exchange 
process modulated by translational diffusiion rapidly increases with 
temperature above 77 K. even though the NO, surface concentra- 
tion decreases with increasing temperature. Distinct differences in 
motional dynamics are observed for NO: on the zeolite support. 


25548 T and density dependence of the proton 
lifetime in water. Lamb, W.J.; Brown, D.R.; Jonas, J. 
(Univ. of Illinois, Urbana). Journal of Physical Chemistry; 85: 
No. 25, 3883-3887(10 Dec 1981). Contract AC02- 
76ERO1198. 

The NMR T/sub ip/ technique is developed to determine 
the average residence time, t”/sub e/, of a proton on a water mole- 
cule in liquid water. The temperature and density dependence of 
t”/sub e/ is measured in the range 0 to 100°C and at densities up to 
SN Ee ee ee Oe ee ae 
technique is compared to other NMR methods such as the T; and 
Ts techniques also used to determine t”/sub e/. The anomalous be- 
havior of t”/sub e/ with compression at temperatures below 40°C 
parallels changes in other physical properties of liquid water. 
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Kinetics of the reaction of Cl and CINO and 

GINO; and the photochemistry of CINOs, Nelson, HH. 

aval Research Lab., My 04 DC), Johnston, H.S. 

lournal of Physical Che No. 25, 3891-3896(10 Dec 
1981). Contract W-7405-ENG-48. 

The room rate constants for the reactions Cl + 
CINO and Cl + CINO: have been measured by the method of 
laser flash photolysis/resonance fluorescence. The rate constants 
obtained are (ke +- 20°) = (1.65 +- 0.32) x 107" cm* s~' and ks = 
(5.50 +- 0.75) x 10-** cm® s~*. The absorption spectrum of CINO; 
was measured in the region 270 to 370 nm and the photodissocia- 
tion channels CINO: + hv — Cl + NO, and CINO: + hv — 
CINO + O were investigated by resonance fluorescence detection 
of Cl or O atoms. The quantum yields derived are phi/sub Cl/ = 
0.93 +- 0.15 and phio < 0.02. 


25550 Study of rearrangement energies of redox species. 
Frese, K.W. Jr. (SRI ong Menlo Park, CA). Jour- 
nal “4 Physical Chemistry; 85: No. 25, 3911-3916(10 Dec 


1981 
"sana Nl. cdhonen iA ih led i: 






. Uni lebraska, nalytical 
No. » 2162-2166(Dec 1981). Contract AS02-76ER02567. 

A high-pressure ion source with coaxial electron entrance 
and ion drift fields is used to measure the spatial distribution of ion 
formation as a function of electron penetration into the source. This 
is accomplished by deducing the points of ion formation from the 
time ions spend drifting to the ion exit slit. Integration of the spatial 
distribution to the point within which a given fraction of the ioniza- 
tion has occurred yields a quantity R; which is formally similar to 
the range measured by examining electron penetration through ab- 
sorbers. We define Ro; as the range within which 97% of the ion- 
ization occurs. At 100 eV, the observed Ro: is 0.21 wg cm™? for He, 
0.57 for Ne, 0.80 for Ar, 1.3 for Kr, 1.9 for Xe, and 0.50 for No. 
These values can be compared with a residual range of 0.54 yg 
cm~? for air and plastics reported by Cole. At 400 eV, the meas- 
ured value of Re: for Ne is 1.29 ug cm™* while the range reported 
by Cole is 1.9 cm=2 


25552 nS eiaieteneate ait os See 
spectrophotometric probe of cadmium sulfide/cuprous sulfide 
hetero; formation. Schlesener, C.J.; Streckert, H.H.; 


erojunction 
Ellis, A.B. (Univ. of Wisconsin, Madison). Analytical Chem- 
istry; 53: No. 14, 2283-2287(Dec 1981). Contract FG02- 
80CS83107. 

Amy! alcohol solutions of the bis(2,2’-biquinoline)copper(T) 
cation, I, react with single-crystal, n-type CdS to yield n-CdS/p- 
CueS heterojunctions. The intense visible absorption band of I (A/ 
sub max/ 545 nm; € ~ 6300 M~! cm™ at 25°C) provides an in situ 
spectrophotometric probe of heterojunction formation: spectral 
changes can be correlated with the extent of reaction. Kinetic stud- 
ies using the nitrate salt of I reveal that initial reaction rates are di- 
rectly proportional to CdS macroscopic surface area, first order in 
the concentration of I, and temperature dependent with an apparent 
activation energy of 13 > 3 ieee Gas 4 cal 
Mechanistic aspects of the reaction are discussed. 


25553 Synthesis and crystallographic characterization of 
{((GHs)ErC= 


a dimeric alkynide-bridged 
CC(CHs b. Atwood, J.L.; Hunter, W.E.; Wayda, A.L.; 
Evans, W.J. (Univ. of Alabama, University). Inorganic 
Chemistry; 20: No. 12, 4114-4119(Dec 1981). 
[((GoHs»ErC==CC(CHs)s has been synthesized by the 
halide-free reaction of [(CsHs)z with HC= =CC(CHs)s and charac- 
terized by spectroscopic, analytical, and crystallographic methods. 








40 CHEMISTRY 
4002 Inorganic And Physical Chemistry 


The title compound crystallizes from THF in the triclinic space 
group P1 with until cell dimensions a = 3.602 (3) angstrom, b = 
8.767 (3) angstrom, c = 10.216 (5) angstrom, a = 77.86 (3)°, 8 = 
84.50 (3)°, and Z = 1 (dimer) for D/sub c/ = 1.71 g cm™*. Full- 
matrix least-squares refinement led to a final R value of 0.065 based 
on 1321 observed reflections. The two (CsHs)sEr units in the dimer 
are connected by asymmetrical alkynide bridges with independent 
Er-C bond lengths of 2.42 (2) angstrom and Er--C==C angles of 
149 (2) and 115 (2)°® Isopiestic studies indicates that this complex is 
also dimeric in THF solution. [(CHsCsH,)Yb-C= =CC(CHs)s}s 
was prepared analogously. 


25554 Hydrolytic polymerization of chromium (IID). 2. A 
trimeric species. Finholt, J.E.; Thompson, M.E.; Connick, 
R.E. (Univ. of California, Berkele y). Inorganic Che , 
20: No. 12, 4151-4155(Dec 1981). Contract W-7405-ENG- 
48. 

With use of an ion-exchange displacement elution, a green 
species was separated from mixtures of Cr(III) polymers and its ab- 
sorption spectrum determined. The hydroxides per chromium atom 
were found to be 4/3, and the charge per chromium atom was 
shown to be consistent with this value. The degree of polymeriza- 
tion of freezing point depression was close to 3. Measurements are 
reported for the equilibrium quotient for the formation of the 
trimer from the monomer. The ESR spectrum and magnetic sus- 
ceptibility were determined, and the results are discussed in terms 
of possible structures. 


and 

hydridopentaaquochromium(II}) ions. Ryan, D.A.; Espen- 
son, J.H. (lowa State Univ., Ames). Inorganic Chemistry; 20: 
No. 12, 4401-4404(Dec 1981). Contract W-7405-ENG-82. 

The complex (H2O)sCrH* was prepared by UV flash photo- 

lysis of aqueous chromium(II) perchlorate solutions in dilute perch- 
loric acid. This species */sub max/ = 385 +- 5 nm) has a short 
lifetime owing to its rapid reaction with HsO* (k = 1.0 +- 0.1) x 
10* M~' s~? at 26°C and » = 0.20 M) to evolve hydrogen. The 
rate constant was studied as a function of ionic strength, 
the 2+ charge, and a » = 0.20 M as a function of temperature, 
providing the activation ters AH double dagger = 26.4 +- 
0.9 kJ mol™*, AS double dagger = -79.9 +- 2.9 J mol™' K~*. The 
acidolysis of CrH** occurs 2 x 10° times more rapidly than that of 
methylpentaaquochromium(III) ion, (H2O);CrCHs**. Protonolysis 
of CrH* in HsO* as compared to CrD* in DsO* shows an appre- 
ciable kinetic isotope effect (k/sub H//k/sub D/ = 4.8) as does the 
protonolysis of CrCHs** in the same two solvents (k/sub H//k/sub 
D/ = 6.3). The mechanism in both cases involves O . H bond 
breaking more so than chromium-hydrogen (or chromium-carbon) 
cleavage. 


25556 Complexities of ascorbate as a reducing agent. 
Creutz, C. (Brookhaven National Lab., Upton, NY). Jnor- 
ganic Chemistry; 20: No. 12, 4449-4452(Dec A981). 

Ascorbic acid was utilized as a source of reducing equiv- 
alents in a multicomponent system that promotes the photoreduc- 
tion of water. A summary of information on the redox characteris- 
tics of the various species generated in the oxidation of ascorbate in 
water is presented. Structures are given for ascorbic acid, ascorbate 
ion (HA™ ), dehydroascorbic acid, protonated ascorbate radical, and 
ascorbate radical. Data relevant to protonation equilibria, thermo- 
dynamic aspects, and reduction potentials are given as well as stud- 
ies on the kinetics and stoichiometry of ascorbate oxidation reac- 
tions. The results of these studies illustrate some of the complexities 
of ascorbate as a reductant. Depending upon the pH and the pro- 
pertes of the oxidant, HA, HA~, and/or A* may be the kinetical- 
ly significant reducing agent(s). There is a discussion of the reacti- 
vities of the ascorbate radical/ascorbate couples toward outer- 
sphere redox reactions in terms of the driving force for the elec- 
tron-transfer reaction and the intrinsic electron-transfer barrier asso- 
ciated with each of the reactants; and there is a brief discussion of 
the kinetics of the reduction of dehydroascorbic acid. (MWF) 


Screening tests of sodium nitrite decomposition. 
ee C.M. (Naval Research Lab., W: DC); 
Munir, Z.A.; Volponi, J.V. Solar Energy Materials; 6: No. 1, 
85-95(Nov 1981). Contract AC04-76D: 89. 
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The decomposition of sodium nitrite in air was investigated 
at 623 and at 923 K. The following eight variables and their efforts 
on sodium nitrite decomposition were studied: temperature, oxygen, 
nitrogen, carbon dioxide, water, gas flow rate, sample size and 
sample surface area. Temperature had the greatest influence on the 
decomposition of sodium nitrite, which was manifested by in- 
creased basicity of the salt, discoloration, and formation of nitrate 
and carbonate in the nitrite. 


25558 Collision-induced energy flow between vibrational 
modes of small polyatomic molecules. Flynn, G.W. (Colum- 
bia Univ., New York, NY). Accounts of Chemical Research; 
14: No. 11, 334-341(Nov 1981). 

A detailed kinetic description of the energy-transfer mecha- 
nisms which couple all vibrational states of energy < 3000cm™' is 
known to be very complex even for a triatomic; however, it is rec- 
ognized that only a very few of the kinetic collision events have 
sizeable cross sections. This led to development of a minimum 
model for vibrational relaxation of small molecules that is described 
here. The model was found to be effective for describing the 
energy-transfer process at low to moderate temperature but was not 
reliable as the temperature of the reaction rises. Laser excitation 
techniques applied to energy-tramsfer studies of SO, COF:, and 
DCS are described. (BLM) 


25559 Systematic look at weakly bound diatomics, Winn, 
J.S. (Univ. of California, Berkeley). Accounts of Chemical 
Research; 14: No. 11, 341-348(Nov 1981). Contract W-7405- 
ENG-48. 

Recent attempts to answer questions concerning the origin 
of weak intermolecular bonding using methods generally restricted 
to the explanation of chemical bonding theories or to decide if re- 
course to chemical bonding theories is necessary to define these 
weak bonding forces are surveyed. From a survey of the periodic 
table, the known dimers are discussed, and three dimers are noted 
to exhibit properties with periodic variations. It has been noted that 
there are N(N+1)/2 weakly bound dimers for every N stable com- 
pound, but there are really no precise rules for describing the bond- 
ing in these dimers. (BLM) 


Secondary ion mass spectrometry of small-mole- 
9 solids at cryogenic temperatures. 2. Rare gas solids. 
Orth, R.G.; Jonkman, H.T.; Powell, D.H.; Michl, J. (Univ. 
of Utah, Salt Lake City). Journal of the American Chemical 
pon hag No. 20, 6026-6030(7 Oct 1981). Cntract AC02- 


primary ions, He*-Xe*. With primary ions of large momentum, 
considerable quantities of large cluster ions of the matrix material 
are produced. 


25561 polarized x-ray absorption spectros- 
copy. Observation and theory for (MoO:S,)* Kutzler, F.W.; 
Soot, R.A.; Berg, J.M.; we ory K.O.; Doniach, S.; 
Cramer, SP; Chang, C.H. (Stanford Univ., CA). Journal of 
= Americon Chomiot Society; 103: No. 20, 6083-6088(7 Oct 

Linearly polarized synchrotron radiation has been used to in- 
vestigate the orientation dependence of the K absorption edge of a 
single crystal of ammonium dithiomolybdate, the crystal structure 
of which is also reported herein. Following the collection of spec- 
tra with the polarization vector parallel to the oxygen-oxygen inter- 
atomic vector, the sulfur-sulfur vector, and the twofold rotation 
axis, self-consistent field Xa multiple scattered wave (SCF Xa 
MSW) calculations were done to interpret the observed orientation 
dependence. It is shown that this orientation dependence can be 
used to highlight the edge features which derive from molecular 
orbitals contributed to principally by the oxygen of the sulfur li- 
gands. Anisotropy is also apparent in the extended X-ray absorption 
fine structure (EXAFS) spectra, which were recorded for orienta- 
tions along the S-S and O-O interatomic vectors. It is thus demon- 
strated that polarized single-crystal X-ray absorption spectroscopy 
can provide orientationally selective information about the absorb- 
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ing atom. It could, in principle, be used to deduce certain types of 
geometric information about the x-ray absorbing species. 


25562 Metal alkoxides - models for metal oxides, 1. 
Preparations and structures of hexadecaalkoxytetatungsten 
compounds, W.(OR)c, where R = Me and Et, and 


yridinotetramolybdenum, 
Eo Chisholm, 
M.H.; Huffman, J.C.; Kirkpatrick, C.C.; Leonelli, J.; Folt- 
ing, K. (Indiana Unis. Bloomington). Journal of the ‘Ameri- 
can Chemical Society; 103: No. 20, 6093-6099(7 Oct 1981). 

In hydrocarbon solvents, W2(NMea)s (M = M) and each of 
the alcohols, MeOH and EtOH, react to give tetranuclar com- 
pounds, W.(ORis (R = Me and Et), by alcoholysis and oxidation 
of tungsten, 3+ to 4+. These new compounds have been charac- 
terized by a variety of physicochemical techniques including, for 
the ethoxide, a single-crystal x-ray diffraction study. By the forma- 
tion of alkoxy bridges, each tungsten atom attains an octahedral co- 
ordination. The M,Oi¢ skeleton is akin to those found in the anion 
W.Ox6* and the neutral alkoxide [Ti(OEt)],, but the eight elec- 
trons associated with the four W(4+)d? atoms lead to cluster-W, 
bonding as evidenced by a comparison of M-M distances. From the 
reaction between Mo.(O-i-Pr)s (M = M) and molecular oxygen in 
pyridine, a minor product, formed in ca. 15% yield based on Mo, is 
shown to be Mo,Os(O-i-Pr)«(py)s by a complete x-ray diffraction 
study. The central Mo.Os0,N, moiety is closely related to those 
mentioned above. The average oxidation state of molybdenum is 
+5, and the four electrons available for M-M bonding form two 
localized M-M single bonds. These observations lead us to propose 
that (1) metal alkoxides provide hydrocarbon-soluble models for 
metal oxides and (2) there should be a large class of structurally re- 
lated M,X/sub a/Y/sub b/Z/sub c/ cluster compounds (a + b + c 
= 16) in which the metal atoms achieve an octahedral environment 
and by appropriate variations of ligands and metals, have 0 through 
12 electrons for M-M bonding. Crystal data are presented for 
W.(OEt)e. 


- Infrared studies of carbon monoxide hydrogenation 

ruthenium. Kellner, C.S. (Lawrence 
Sedudlew Lab., CA); Bell, A.T. Journal of Catalysis; 71: No. 
2, 296-307(Oct 1981). Contract W-7405-ENG-48. 

The nature of the species present on a Ru/AlsOs catalyst 
during CO hydrogenation was studied by means of Fourier-trans- 
form infrared spectroscopy. Three forms of adsorbed CO were 
identified, designated as linearly adsorbed, diadsorbed, and p-bridge 
adsorbed. The coverage by the linearly adsorbed form of CO obeys 
a Langmuir isotherm under reaction conditions. The equilibrium 
constant associated with this isotherm is given by K/sub CO/ = 
1.1 x 10~® exp(25,000/RT) atm™*. The diadsorbed species is associ- 
ated with individual Ru atoms and clusters and, in contrast to lin- 
early adsorbed CO, does not readily undergo hydrogenation at tem- 
peratures below 548 K. The p-bridge form of adsorbed CO may in- 
volve either a pair of Ru sites or a Ru site and an adjacent Lewis 
acid site. Hydrocarbon, formate, and carbonate structures were also 
observed in the course of this study. It was established, however, 
that these species are present on the alumina support and are not 
intermediates of CO hydrogenation over Ru. 


Catalyzed graphite-water vapor reaction: isotopic 
studies using Ba‘*CO;. McKee, D.W.; Yates, J.T. Jr. (Gen- 
eral Electric Co., Schenectady, NY). Journal of Catalysis; 
71: No. 2, 308-315(Oct 1981). 

The mechanism of the catalytic effect of barium carbonate 
on the steam gasification of carbon was investigated by adding 
Ba'*CO; to pure graphite and measuring the kinetics and products 
of the reaction with water vapor as functions of temperature. The 
onset of the catalyzed reaction at around 800°C was accompanied 
by the appearance of “CO and COs: in the gas phase. When 
Ba**COs and graphite were heated together in an inert atmosphere, 
small amounts of “CO, were evolved above 600°C and copious 
amounts of CO and “*CO, above 900°C. Graphite catalyzed the 
decomposition of the BaCOs at low temperatures as the dissociation 
of pure BaCO; was very slow below 1000°C. The catalytic effect 
of the salt in the gasification reaction could be interpreted in terms 
of a sequential series of reaction steps involving decomposition of 
the carbonate to oxide, followed by regeneration of the carbonate 
phase by reaction with the gaseous environment. 
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to form gaseous phosphorus which can be recovered 

as a high purity phosphorus product. Phosphorus compounds can 

be easily prepared by reacting the phosphorus product with gas- 

eous reactants. For example, the phosphorus product is reacted 

with gaseous Ci2 to form PCis. Pcis is reduced to Pcis by contact- 

ing it in the gaseous phase with solid elemental phosphorus. POCis 

can be prepared by contacting PC;s in the gaseous phase with solid 

P,Os. The general process is particularly suitable for the prepara- 
tion of radiophosphorus compounds. 


Belleri, G.; 
(Univ of Genoa, Italy , awed of the A American Conant So- 
ciety; 64: No. 2, 74- ‘eb 1981). 

Reaction of water vapor at 25/degree/C with CaO powder 
of either high or low surface area yields Ca(OH)/sub 2/ with broad 
X-ray diffraction peaks. Relative rates of reaction of these hydrox- 
ides with CO/sub 2/ at 250/degree/C depend mainly on the sample 
surface areas per unit weight. Scanning electron microscopy obser- 
vations show that the exterior shapes of Porous 1 to 30 /mu/m par- 
ticles of CaO formed by decomposition in vacuum of CaCO/sub 3/ 
(sr-CaO) or Ca(OH)/sub 2/ (h-CaO) are only slightly changed 
when they are converted to Ca(OH)/sub 2/, except for surface 
roughening, which increases with time of exposure to water vapor. 
The N/sub 2/ adsorption-desorption isotherms of h-CaO and sr. 
CaO, and of their hydration products, are used to calculate the 
average particle expansion, the probable pore shape, and the 
changes in pore-size distributions that accompany the reaction. 
These data show that the reaction causes expansion perpendicular 
to interior surfaces of the porous powder particles. A possible 
mechanism is suggested. 16 refs. 


25567 Present status and trends in electrolytic enrich- 
ment of low-level tritium in water. Taylor, C.B. (Department 
of Scientific and Industrial Research, Lower Hutt (New 
Zealand). Inst. of Nuclear Sciences). pp 303-323 of Methods 
of low-level counting and spectrometry. Proceedings of an 
international symposium = by the IAEA and held 
in Berlin (West), 6-10 April 1981. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, The paper examines the following aspects of electrolytic en- 
richment in low-level tritium measurement: (a) the role of the en- 
richment cell in the overall sensitivity of the detection method: (b) 
cathode mechanisms and surfaces offering efficient tritium separa- 
tion in NaOH electrolyte; (c) electrochemical stability and avoid- 
ance of corrosion; (d) problems of quantitative determination of en- 
richment factors; (e) development of cells with larger volume re- 
ductions. Evidence is offered to indicate that high tritium separa- 
tion factors B in the 35-40 range are obtained on cathode surfaces 
at which the purely electrochemical Volmer-Heyrovsky reaction 
path dominates; lower separation factors indicate that the Tafel 
chemical recombination mechanism contributes effectively to the 
removal of adsorbed hydrogen from the cathode surface. Cell insta- 
bility, leading to corrosion, can occur if anode concentration polar- 
ization is allowed to develop. An empirical upper limit 0.068 
c(A.cm~*) anode current density applies at low currents 
(c=electrolyte concentration in mol.ltr~'). At currents greater than 
a few amperes, the upper limit can be extended by fully exploiting 
the self-stirring action of convection and gas release; this is a cru- 
cial consideration in extending the range of volume reduction in 
batch cells. A batch cell recently developed at the New Zealand 
laboratory illustrates the discussion on problems of cell design and 
operation. This cell reduces volume from 1 ltr to 8.5 ml, using ini- 
tial electrolyte quantity 1.2 g NagOz; after electronically controlled 
shut-down, a neutralization (by CO2)/vacuum distillation system si- 
multaneously processes 20 cells to recover quantitatively all tritium- 
enriched hydrogen as distilled water. The final section of the paper 
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suggests guidelines on some major and minor points of enrichment 
procedure. 


Mass-transport limitation to the rate of reaction of 
cuanto Wag Goamiaies entiation oe to oxidation of SO/sub 2/ 
in aqueous solutions. Schwartz, S.E.; Freiberg, J.E. (Brook- 
haven Natl Lab, Upton, NY, USA). Atmospheric Environ- 
ment; 15: No. 7, 112 1144(1981). 

Aqueous-phase oxidation of SO/sub 2/ occurs via a se- 
quence of steps consisting of gas-phase diffusion, mass transfer at 
the gas-water interface, hydrolysis and ionization of the dissolved 
sulfur-IV, aqueous-phase diffusion, and oxidation reaction. Expres- 
sions are given for the characteristic times of these several process- 
es for reaction in aqueous droplets. Readily applicable criteria are 
developed in terms of these characteristic times to delimit the con- 
ditions, in the laboratory or in the ambient atmosphere, under 
which the rate of reaction in an aqueous droplet is equal to the in- 
trinsic oxidation rate or is restricted by the finite rates of the sever- 
al other processes. Under most conditions of concern in the ambi- 
ent atmosphere, or in laboratory simulation of these conditions, the 
characteristic times of hydrolysis and ionization are sufficiently 
short compared to that of aqueous-phase reaction that the several 
dissolved sulfur-IV species may be considered to be a single pool of 
equilibrated reactant species. Similarly, the S(IV) solubility equilib- 
ria at the gas-water interface may also be considered to be achieved 
on a time scale that is short compared to that of aqueous-phase re- 
action, except perhaps at high pH (pH>7) where the characteristic 
time of this process becomes long (approximately 10 sec at 25/ 
degree/C) because of the high solubility of S(IV). 29 refs. 


25569 Oxidation of so/sub 2/ in aqueous droplets: mass- 

transport limitation in studies and the ambient at- 
oie. Freiberg, J.E.; Schwartz, S.E. (Brookhaven Natl 
Lab, Upton, NY, SUSA). Atmospheric Environment; 15: No. 
Vs 1145-1154(1981). 

The theoretical analysis that has been developed to describe 
mass transport and reaction of SO/sub 2/ in aqueous droplets is ap- 
plied to an analysis of the data of two laboratory studies of this re- 
action system. It is shown that mass-transport limitation (both gas- 
phase and aqueous-phase) in the experiment may have reduced the 
measured rates by 20% to as much as an order of magnitude from 
the intrinsic rate. 45 refs. 


25570 Thermal and studies of a monomeric 
rhodium(II) radical. Tinner, U.; Espenson, J.H. (Iowa State 
Univ., Ames). Journal of the American Chemical Society; 103: 
2120-2121(1981). Contract W-7405-ENG-82. 

Rhodium(II) complexes, including those called rhodoximes, 
do not normally occur as mononuclear species but rather in dinu- 
clear forms containing a Rh-Rh single bond. The particular com- 
plex of interest here is Rh(dmgH),PPhs, a very reactive, 5-coordi- 
nate, 17-electron species. This previously unknown metal radical 
can be generated photochemically from the stable dimeric 
rhodium(II) rhodoxime, [Rh(dmgH):PPhs}:, and also from organor- 
hodoximes such as i-C3H;Rh(dmgH):PPhs. Irradiation into the visi- 
ble absorption bands of either compound causes homolytic dissocia- 
tion ofthe Rh-Rh or Rh-C bond, respectively: [Rh(dmgH),PPhs} 
— 2Rh(dmgH),PPhs (1); MexCHRh(dmgH)PPh; — Me:,CH + 
Rh(dmgH),PPhs (2). Flash photolysis on argon-blanketed solutions 
of either compound in ethanol produced a chemical transient which 
is taken to be the same species, the mononuclear Rh(II) complex in 
a a 


25571 Magnetic effects in Ba I and Sr I absorption spec- 
tra. Garton, W.R.S. (Imperial Coll., London, England); 
Tomkins, F.S.; Crosswhite, H.M. Proceedings of the R 
Society of London, Series A: Mathematical and Physical 
ences; 373: 189-197(1980). 

Results of high-resolution work on the s*So-snp 'P,° ab- 
sorption series of Ba I and Sr I in magnetic fields of up to 4.7 T are 
reported, with special attention paid to measurement of quasi- 
Landau resonances beyond the zero-field limit. Also, the Zeeman 
patterns of the 6s**So-Sd8p *P,°, °D,° transitions are reported, and 
interpretations are given involving a magnetically forced transition 
to a level close to 5d8p *D,° 
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Fracture of single crystal MgAl,Q,. Stewart, R.L.; 
Bradt, R.C. (Pennsylvania State Univ., University Park). 
Journal of Materials Science; 15: 67-72(1980). 

The fracture of single stoichiometric MgAlO, 
spinel, was investigated for the (100), (110), and (111) from room 
temperture to 1500°C. Two regions of behaviour were ob- 
served; a low temperature elastic region where K/sub Ic/ de- 
creased with increasing temperature, and an elevated temperature 
region where K/sub Ic/ increased rapidly with increasing tempera- 
ture. The elastic region is explained primarily by the decrease of 
elastic modulus with increasing temperature, whereas the rapid in- 
crease of K/sub Ic/ at elevated temperature is attributed to plastic 
flow in the vicinity of the crack tip. 


25573 Neutron diffraction investigation of the magnetic 
ordering of TiBe.. Rakhecha, V.C. (Argonne National Lab., 
IL); Felcher, G.P.; Sinha, S.K.; Smith, J.L.; Matthias, B.T. 
Solid State Communications; 33: 495-497(1980). 

A neutron diffraction measurement on a polycrystalline 
sample of TiBe, did not reveal any onset of antiferromagnetic or- 
dering at tempertures as low as 1.4 K. The maximum value of the 
ordered magnetic moment on titanium which might have gone un- 
detected in the present experiment is shown to be 0.2 Bohr magne- 
tons for a transverse spin density wave of arbitrary periodicity. 


25574 Infrared absorption and Ramam scattering from 
H2O in Na/sub 1-x/Li/sub x/ beta aluminas. Bates, J.B.; 
Frech, R.; Engstrom, H.; Wang, J.C.; Kaneda, T. (Oak 
Ridge National Lab., TN). Solid State Tonics; 1: 15-28(1980). 
Contract W-7405-ENG-26. 

Infrared and Raman spectra of Na/sub 1-x/Li/sub x/ beta- 
alumina single crystals (0 = x = 0.9) show bands in the 3000 to 
3600 cm™' region due to vibrations of HxO molecules located in the 
conducting plane. Hydration of Na8-AlOs occurs on exposure to 
water vapor while hydration of Na/sub 1-x/Li/sub x/B-AlLOs 
occurs primarily during ion exchange. The extent of hydration and 
stability of these hydrates increases with increasing Li* concentra- 
tion. Based on a simple model, the completely hydrated state of 
pure lithium beta-alumina is represented by Lie 30.11Al03.5.4H20. 


25575 Growth of single crystal lithium-aluminum, LiAl. 
Susman, S.; Brun, T.O. (Argonne National Lab., IL). Solid 
State Tonics; 1: 133-143(1980). 

Single crystal lithium-aluminum has been prepared as chemi- 
cally and isotopically pure "LiAl. Growth has been by the Stock- 
barger technique in a low-pressure bomb. Pyrolytic boron nitride 
crucibles have proven to be nonreactive and noncontaminating con- 
tainers for pyrometallurgical synthesis and for crystal growth from 
the melt. The chemical and physical quality of the monocrystalline 
boules have been documented. The lattice constant varies with 
composition across the 8-phase and can be used as a probe to 
evaluate stoichiometry and phase homogeneity. 


4003 Organic Chemistry 


'ER ALSO TO CITATION(S) 24199, 24222, 24223, 24224, 24225, 24483, 
3302 25530, 25534, 25542, 25552, 25558, 25562, 25614, 25793, 26250, 26442 


25576 Optically detected 
photoexcited *7O- 


magnetic resonance studies of 

Orbital rotation in the 
lowest triplet state. Waeckerle, G.; Baer, M.; Zimmermann, 
H.; Dinse, K.H.; Yamauchi, S.; Kashmar, R.J.; Pratt, D.W. 


re emg ange fuer Medizinische Forschung, D-6900 
Heidelberg, West Germany). Journal of Chemical Physics; 
76: No. 5, 5975-22921 Mar 1982). 

The magnetically active isotope of oxygen ‘7O has been 
used to probe the changes in the electron charge and spin density 
distributions in oxygen valence orbitals which occur when benzo- 
phenone is excited to its lowest triplet state. The data obtained in- 
clude the optically detected magnetic resonance (ODMR) and elec- 
tron-nuclear double resonance spectra at both zero and high mag- 
netic fields. New methods of analysis of zero-field ODMR spectra, 
appropriate when the second-order hyperfine splitting exceeds the 
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pal values of the electron fine-structure (D), oxygen hyperfine (A), 
and oxygen quadrupole (Q) tensors, and the orientation of their 
pont gael plied «age bape pe sgt pay tnd gy of 
sistent with expectations for an nz( state, that the direction of the 
largest component of Q is different from that of the ground state. It 
is also found, by two independent methods, that the principal trans- 
verse axes of A and Q do not conform to the local C/sub 2v/ sym- 
metry axes of the carbonyl group. This result is interpreted to mean 
that the axis of the n-type oxygen 2p orbital is rotated out of the 
carbonyl plane, a rotation which appears to be direct consequence 
of nw(/m7( configurational mixing. In agreement with this, the 
principal values of D, A, and Q are different from those expected 
for a “pure” nf state. Other consequences of nw(/m7m( mixing, not 
only in benzophenone but also in the lowest triplet states of other 
aromatic carbonyls, are discussed briefly. 


Eva ari Gynentes tn SBene Gate, Sem, Cs 
‘vans, (Department of Chemistry, gon State Uni- 
mt Corvallis, Oregon 97331). Journal of Chemical Phys- 

No. 5, 2680-2686(1 Mar 1982). 

The relative motion of chain ends in a series of homogene- 
ous polymethylene chains is investigated using Brownian dynamics. 
In particular, the end-to-end vector and several functionals of the 
end-to-end distance are probed. Analytic and numerical methods 
are used to determine the ring closure reaction rates in the frame- 
work of the Wilemski—Fixman theory of diffusion-controlled reac- 
tions. It is found that the N/sup -3/2/ dependence (where N is the 
number of bonds of the chain) of the electron exchange rate ob- 
served by Shimada and Szwarc is determined by the static proper- 
ties of long Guassian chains. By contrast, the dynamic part of the 
rate, or autocorrelation function of the fluctuating sink functions, il- 
lustrates an N independence and shows a striking similarity to the 
isomerization or Kramers rate. 


Small-angle neutron scattering measurements on 
micellar solutions of sodium having 
branched Magid, L.J. (Univ. of Tennessee, 


ed alkyl groups. 
Knoxville); Triolo, R.; Johnson, J.S. Jr.; Koehler, W.C. 
86: No. 2, 164-167(21 Jan 


190) of Physical Chemistry; 

The normal spherical micelles formed by sodium p-(1- 
pentylheptyl)benzenesulfonate have Guinier radii (R/sub G/), as 
determined by small-angle neutron scattering (SANS), of 13.7 to 
16.6 A in the concentration range 0.0099 to 0.0991 M in D,O at 
45°C. Scattering curves for the more concentrated solutions show 
an interaction peak which is undoubtedly due to micelle-micelle re- 
pulsion. A longer-chain homologue, sodium p-(l- 
heptylnonyl)benzenesulfonate (also called Texas No. 1), for which 
there has previously been some question about micelle formation, is 
also shown to form small, normal micelles (R/sub G/ = 17 A) in 
aqueous solution. 


25579 mapas, Senaett coed eee, 8 ee 
tural characterization tetrahydroborato- 
, N.J.; Canning, W.M.; 


ard 'Univ., Cambridge, 
MAD Inorganic Cheubany 21: No. 1, 192-199(Jan 1982). 

A new compound of cobalt possessing terpyridine and tetra- 
hydroborato ligands has been prepared by reduction of 
[Co(terpy)Ck] with NaBH,. Single-crystal x-ray and neutron dif- 
fraction studies have established the molecular structure of the 
compound. The coordination sphere of the cobalt can be described 
as a distorted tetragonal pyramid in which the apex and one basal 
vertex are occupied by bridging hyrides of the bis-chelate tetrahy- 
droborato ligand. The infrared spectrum of the molecule displays 
features at variance with those anticipated for a complex with a bis- 
chelate tetrahydroborato ligand, and we suggest that caution should 
be exercised in the use of infrared spectroscopy for the structural 
characterization of tetrahydroborato complexes. Crystallographic 
details: CisHisNsCoB, space group P2;/c, Z = 4, a = 8.173 (1) A, 
b = 15.802 (5) A, c = 10.708 (4) A, 8 = 92.84 (2)°(T = 298 K); a 
= 8.038 (3) A, b = 15.701 (5) A, c = 10.593 (3) A, B = 94.03 (3)° 
(T = 50°K). Final R(F) values are 0.047 for 2718 x-ray reflections 
measured at 298°K and 0.062 for 1497 neutron reflections measured 
at 50°K. 


plet methylcarbene. L.B. (Ar 
IL). Journal of the a Chemica 
7469-7475(16 1981). 


tively. For the first two molecules barriers to 

are also calculated and found to be lower than the migration 
riers. A qualitative analysis of the wave functions indicates thet the 
high migration barriers are due to a geometrical constraint 

on the electronic structure of the transition state. A comparison 
hydrogen migration in a closed-shell molecule (vinylidene-acety- 
lene) is also presented. 


25581 Photoinduced ESR signals from 
tron donors in deuterated 13C enriched photosynthetic 
HL; Hones, 7 Cksenaes Veodignal La Norris, J.R.; Crespi, 
H.L.; Argonne National Lab. , IL). Journal of t 
Americen wey TA iety; 103: No. 25, 7664-7665(16 Dec 
In purple photosynthetic bacteria such as Rhodopseudo- 
monas sphaeroides the oxidized primary donar P865* exhibits a 
single Gaussian ESR signal posessing a line width that is narrowed 
by 1/%2 relative to that of monomeric BChi a* in vitro. Data 
show that P700* from the green plant photosystem I donor is a 
single oxidized Chl a type macrocycle. New data confirm that 
P865* is a dimer of a BChl a type macrocycle. A method that ac- 
counts for the entire spin is needed in order to count the number of 
spins per macrocycle. The solution to this problem is to make each 
carbon atom of the 7 system over which the electron is distributed 
magnetic resonance active. This requires that each position in the 7 
framework be highly enriched in C. Under these conditions the 
total ESR line width is the sum of the hyperfine lines due to each 
carbon atom of the a system. Data indicate that the spin in P700* 
is located on only one Chl a type macrocycle whereas that of 
P865* is shared between two BChl a type macrocycles. (MWF) 


25582 Nucleophilic activation of CO for reduction by hy- 
drogen. Doxsee, K.M.; Grubbs, R.H. (California Inst. of 
Technology, Pasadena). Journal of the American Chemical 
Society; 103: No. 25, 7696-7698(16 1981). 

Work on the generation and isolation of transition-metal-car- 
bene complexes, coupled with the report of the hydrogenation of 
such a complex, suggests that attack at carbonyl carbon by an ex- 
ternal nucleophile could provide the activation of carbon monoxide 
required for reduction. A series of model stoichiometric reactions 
explores the potential of this proposed scheme. Several binary tran- 
sition-metal carbonyl complexes were investigated. Though the ac- 
tivating nucleophile (NMe,~) is incorporated in the product (di- 
methylformamide) of the reactions, precluding catalytic operation, 
the results nevertheless suggest that nucleophilic attack at transi- 
tion-metal-bound carbon monoxide can indeed provide the activa- 
tion required for reduction by molecular hydrogen under excep- 
tionally mild conditions. Homogeneous systems have been found, 
then, which are able to convert transition-metal-bound carbon mon- 
oxide to a formyl group (in DMF) and a methyl group (in MesN) 
once it is activated by nucleophilic attack. (MWF) 


Adsorption and bonding of butane and pentane on 
Gon BULEL) ensued ecethuoas, Ulan af eames theokaaaan tan 
deuterium preadsorption. Salmeron, M.; Somorjal, G.A. 
(Lawrence Berkeley Lab., CA). Journal of Physical Chemis- 
try; 85: No. 25, 3835-3840(10 Dec 1981). 
The adsorption of C,Hio and CsHiz on Pt(111) was studied 
by thermal desorption spectroscopy. Both hydrocarbons show a 
first-order desorption process with peak temperatures of 166 and 
195 K. Kinetic parameters obtained were as follows: v = 10/sup 
11.0 +- 1.7/ s“1 and E = 8.2 +- 1.2 kcal mol™! for CsHio; v = 
10/sup 11.6 +- 1.3/ s™+and E = 10.2 +- 1.0 kcal mol™* for CsHis. 
Multilayers of both hydrocarbons are formed at 110 K and high ex- 
posures. The presence of subsurface oxygen introduces new adsorp- 
tion sites and decreases the exposure needed for multilayer forma- 
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tion. Preadsorbed deuterium interacts repulsively with the adsorbed 
hydrocarbons, lowering its desorption temperature. 


Lipophilic enterobactin analogues. Terminally N- 
techolcarboxamides. 


alkylated spermine/ cal Weitl, 
F.L.; Raymond, N. TUniv. of California, Berkeley). Journal 
of Organic Chemistry; 46: No. 25, 5234-5237(4 Dec 1981). 

The selective, reductive alkylation of the terminal nitrogen 
atoms of spermidine (1) and spermine (2) has been accomplished by 
using excess ketone/aldehyde in aqueous or alcoholic medium at 
room temperature under hydrogen (3 3 atm, catalyzed by 5% Pd/ 
C). Where aldehydes were used, a prereduction period of at least 
15 h was allowed for Schiff base formation to avoid reduction of 
the aldehyde itself. Isolated yields ranging from 14% to 80% were 
obtained of the crystalline hydrochloride salts which were conven- 
iently recrystallized from alcoholic media. Characterization of the 
dialkyl derivatives was readily achieved by ‘H NMR. Regardless 
of the individual terminal N-alkyl group, synthesis of the repre- 
sentative (catecholcarboxamide LICAM) compounds was routinely 
accomplished by using previously reported procedures. Their 2,3- 
dimethoxybenzoy! precursors exhibited no IR absorbance near 3400 
cm™' (CONH; normally quite intense in the unsubstituted com- 
pounds). Removal of the methyl protecting groups of the catechol 
oxygens with excess BBrs produced, in good yields LICAM ligands 
of increased lipophilicity. An examination of CPK molecular 
models indicates there should be no deleterious steric effects of the 
N-alkyl groups on Pu‘t/Fe* complex formation; the measurement 
of the effect of these bulky groups on the kinetics and thermody- 
namics of complex formation, and in vivo organ distribution and 
toxicity continue to be actively studied. 


25585 Convenient synthesis of aryl halides from aryla- 
mines via treatment of 1-aryl-3,3-dialkyltriazenes with tri- 
methylsily! halides. Ku, H.; Barrio, J.R. (Univ. of California, 
Los Angeles). Journal of Organic Chemistry; 46: No. 25, 
5239-5241(4 Dec 1981). 

Treatment of 1-aryl-3,3-diethyltriazenes with trimethylsilyl 
halides in acetonitrile at 60°C resulted in the rapid and quantitative 
evolution of nitrogen and in the formation of aryl halides. 1-Aryl- 
3,3-diethyltriazenes were prepared by a conventional route in high 
yields, and trimethylsilyl iodide and bromide were produced in site 
by the reaction of trimethylsilyl chloride with sodium iodide or 
lithium bromide, respectively. The high reactivity of trimethylsily] 
halides toward 1-aryl-3,3-diaklytriazenes may be explained in terms 
of their strong electrophilicity and the marked affinity of the tri- 
methylsilyl group toward nitrogen. The reaction rate seemed to be 
markedly dependent on the nature of the free halide ion in solution; 
iodide ion reacted faster than bromide ion, and chloride ion was 
only converted to the aryl chloride after an extended reaction 
period. In addition, in the absence of trimethylsilyl chloride, neither 
iodide not bormide ion reacted with the aryldialkyltriazenes under 
our experimental conditions. Since the trimethylsilyl chloride with 
sodium iodide or lithium bromide, this method is applicable to the 
preparation of aromatic radiohalide compounds. For example aro- 
matic radiohalide derivatives may be prepared from bromide (Br 
or ™Br) and iodide (1, ‘I, or ™*I) with high radiochemical 
purity and yields which makes this synthetic method useful for the 
preparation of radiopharmaceuticals of medicinal interest. 


25586 Effects of methyl group substitution on metal-co- 
ordinated cyclopentadieny! rings. The core and valence ioniza- 
tions of methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes. Calabro, D.C.; Hubbard, J.L.; Blevins, C.H. II; 
Campbell, A.C.; Lichtenberger, DL. (Univ. of Arizona, 
Tucson). Journal of the American Chemical Society; 103: No. 
23, 6839-6846(18 Nov 1981). Contract ACOZ-80ER 10746. 
Gas-phase He I, He II, and Mg Ka photoelectron spectra 
are reported for molecules of the type (eta®-C;H/sub 5-n/-(CHs)/ 
sub n/)M(CO)s where n = 0, 1, 5 and M = Mn, Re. The influence 
of methyl groups on the cyclopentadienyl ring is monitored by 
shifts in both core and valence ionization energies. This enables ef- 
fective separation of electron density transfer (inductive) and ring- 
methyl orbital overlap (hyperconjugative) effects. While the shift in 
the ring ¢:” ionization is found to be primarily a hyperconjugative 
effect, the shift in the metal valence ionizations is caused essentially 
entirely by a shift of electron density toward the metal atom. A 
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great proportion of this increased density is transferred to the car- 
bonyls in the rhenium complexes than in the manganese complexes, 
indicating the greater back-bonding ability of the third-row atom. 
Further evidence of extensive Re-CO back-bonding is provided by 
the presence of vibrational fine structure on one of the predomi- 
nantly metal ionizations of the rhenium complexes. This structure is 
the vibrational progression of the symmetric metal-carbon(CO) 
stretching mode. The long vibrational progression observed in this 
band and the frequency of the M-C stretch in the positive ion are 
direct evidence of considerable 7 back-bonding from the metal to 
the carbonyls. The observed vibrational structure in the spin-orbit 
split rhenium d ionizations also leads to a definitive interpretation 
of the pattern of metal ionizations in such a ee 
the characteristic splitting of the predominantly ring e:” 

is also considered in detail. Ten dt caaanls Gs Ut oeenetioe 
bond distances in the ring are distorted an average of 0.01 to 0.02 A 
from fivefold symmetry when coordinated to a d* ML species. 
This is the first indication from gas-phase spectroscopy for such 
distortions. 


25587 Valence ionizations of olefins coordinated to 
metals. Olefin dicarbonyl(eta®-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes. Calabro, 
D.C.; Lichtenberger, D.L. (Univ. of Arizona, Tucson). 
Journal of the American Chemical Society; 103: No. 23, 6846- 
6852(18 Nov 1981). Contract ACOZ-80ER 10746. 

The He I and He II valence photoelectron spectra of (eta®- 
CsH/sub 5-n/(CHs)/sub n/)Mn(CO)L (n = 1 and 5; L = GH, 
and CsHs) are presented. The synthesis of the 
pentamethylcyclopentadienyl metal ethylene complex is reported 
for the first time. This complex is particularly helpful in revealing 
the ionization characteristics of the metal-olefin complexes. In each 
case the ionization that is associated primarily with the olefin 7 
bond (2e~ donor to the metal) is shifted to lower binding energy in 
the complex compared to the binding energy of the free ligand. 
Molecular orbital calculations are reported that agree very well 
with the shifts in ionization energies. The relative magnitudes of in- 
dividual metal-olefin orbital interactions are evaluated. It is found 
that the ionizations and stability of the complexes are sensitive to 
the geometry changes that accompany coordination of the olefin. 
These distortions are associated with a lowered carbon-carbon 
bond strength and an increased metal-olefin bond strength through 
increased 7-donor/7*-acceptor interactions. 


25588 Valence electronic structure of bridging methy- 
lenes: UV photoelectron spectroscopy of -methylene- 
bis(dicarbonyl(eta ' -cyclopentadienyl)manganese). Calabro, 
D.C.; Lichtenberger, D.L.; Herrmann, W.A. (Univ. of Ari- 
zona, Tucson). Journal of the American Chemical Society; 
103: No. 23, 6852-6855(18 Nov 1981). Contract ACOZ- 
80ER 10746. 

The He I photoelectron spectrum of p-CHe-[(eta®- 
CsH,CHs)Mn(CO):]}2 in the ionization energy range below 11 eV is 
reported and compared with the ionizations of (eta®- 
CsH,CHs)Mn(CO)s and (eta®-C;H,CHs)Mn(CO),(C2H,). Excellent 
agreement is found between the observed ionizations and the pre- 
dictions of parameter-free molecular orbital calculations. The va- 
lence orbitals of the u-CHy group appear to have-near ideal match- 
ing with the frontier orbitals of the (eta’-C;H,CHs)Mn(CO): frag- 
ments to produce the bonding and stability of this cyclopropane 
analogue. An effective charge transfer from the metals to the meth- 
ylene occurs in this interaction which results in a high negative 
charge on the methylene carbon and formation of a net metal-metal 
bond. The bonding of the bridging methylene in this complex is 
also compared with the bonding of a terminal methylene with the 
analogous (eta®-CsHs)Mn(CO) species. It is concluded that the for- 
mation of the metal-metal bond is an important factor in the greater 
stability of the bridging system. 


25589 Direct evidence for solvent coordination in migra- 

tory CO insertion. Wax, M.J.; Bergman, R.G. (Lawrence 

Berkeley Lab., CA). Journal of the American Chemical Soci- 

- aye No. 23, 7028-7030(18 Nov 1981). Contract W-7405- 
~48. 
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Two theories have been advanced to explain the large sol- 
vent effects on the stereochemistry of CO migratory insertion in or- 
ganotransition metallic compounds: 1) generalized stabilization of 
the migratory insertion transition state by solvation and 2) direct 
attack of solvent at the metal center. A technique is described here 
that was applied to the study of the reaction of CpMo(CO)sCHs 
where Cp = eta® -C;H; with varying but at least 5-fold molar 
excess concentrations of diphenylmethyl phosphine in tetrahydro- 
furan (THF) at 60°C. The formation of reaction product accompa- 
nies the first-order disappearance of starting materials. The same 
rate law and similar rate constants were noted in 3-methyl- and 2- 
methyltetrahydrofuran. These solvent effects can be explained only 
in the context of direct attack of the solvents at the metal center as 
the alkyl migration is occurring. (BLM) 


25590 In Situ FT-IR spectroscopy of the adsorption of 
CO on methanol catalysts. Edwards, J.F.; Scharader, G.L. 
(Ames Lab., IA). Applied Spectroscopy; 35: No. 6, 559- 
563(Nov 1981). 

Fourier transform infrared spectroscopy was used to identify 
surface species on zinc oxide and a zinc-copper mixed oxide at CO 
pressures up to 50 atm and a temperature of 200°C. In situ spectra 
were recorded in a high-pressure cell having a short path length. 
Spectra of adsorbed species on both oxides indicated the presence 
of carbonate, carboxylate, hydride, hydroxide, and formate surface 
species. The spectrum of the mixed oxide at 50 atm had additional 
bands which were assigned to a methodxide surface species. 


Proton cryptates: kinetics and thermodynamics of 

——— of the [1.1.1] macrobicyclic cryptand. Smith, 

P.B.; Dye, J.L.; Cheney, J.; Lehn, J.M. (Michigan State 

Univ., East Lansing). Journal of the American Chemical Soci- 

e 2 No. 20, 6044-6048(7 Oct 1981). Contract E-76-S-02- 
58. 

The [1.1.1] macrobicyclic cryptand, binds one or two pro- 
tons either outside or inside its intramolecular cavity. The struc- 
tures of the different mono- and diprotonated forms thus produced 
have been assigned on the basis of their spectral properties and 
their proton transfer rates. Five forms have been identified, io*, 
o* o* i,i* o*, and i*i*, and the thermodynamics and kinetics of their 
interconversion have been studied. External mono- and diprotona- 
tion or deuteration were studied in D2O, acetone-de, and methanol- 
d,. The protonation equilibrium with trifluoroacetic acid in ac- 
etone-de was slow enough at 270 K to yield separate ‘H NMR sig- 
nals for the four sets of nonequivalent protons of the externally 
monoprotonated species, [1].H*. In HzO and D.O, the pK/sub al/ 
value for the externally monoprotonated species io* is 7.1 +- 0.2, 
while pK/sub a2/ for the externally diprotonated species 0* o* is a 
1. The rates of proton transfer into and out of the cavity are very 
slow. The internally monoprotonated species, i* i, cannot be depro- 
tonated unless the cryptand is destroyed. The rates of formation of 
[i* i] and [i*i*] in D.O are very slow, with activation energies of 
about 110 kJ mol™' for each of the processes. The rate of the first 
process varies with pH. The rates for the second internal protona- 
tion and the removal of the second internal proton have been stud- 
ied as a function of temperature. The rate of deprotonation of 
[i* i* ] depends on the hydroxide ion concentration and also has an 
activation energy of about 110 kJ mol™*. The rate data provide a 
means for estimating the thermodyanmic stability of the various 
protonated species. Cryptand is thus a thermodynamically very 
strong and kinetically extremely slow base. The possible mecha- 
nisms for proton transfer into and out of the cavity are discussed. 


25592 Mechanism of the Reppe cyclooctatetraene synthe- 
sis from ethyne: a labeling experiment. Colborn, R.E.; Voll- 
hardt, K.P.C. (Univ. of California, Berkeley). Journal of the 
‘a Chemical Society; 103: No. 20, 6259-6261(7 Oct 
1981). 


Thermal desorption spectroscopy from high-specif- 
adsorption 


25593 
ic-area solids: hydrocarbon and diffusion in NaX 
zeolite Kiskinova, M.; Griffin, G.L.; Yates, J.T. Jr. 
(National Bureau of Standards, Washington, DC). Journal of 
Catalysis; 71: No. 2, 278-287(Oct 1981). 

This work illustrates a novel application of the thermal de- 


sorption spectroscopy technique to investigate adsorption, desorp- 
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tion, and surface diffusion phenomena on small zeolite crystals. Ul- 
trahigh-vacuum procedures employed with zeolite samples of very 
small mass permit measurements to be made without the presence 
of intergranular diffusion effects. Studies of 1-butene and C,H, ad- 
sorption have been carried out. A diffusion energy of ~2.7 kcal/ 
mole has been measured for 1-butene on zeolite-X; for C,H, the 
measured diffusion energy is ~1.9 kcal/mole. The 

energy for C2H, on zeolite-X is kinetically measured to be 8.9 kcal/ 
mole in excellent agreement with the isosteric heat of adsorption 
(8.9 kcal/mole). The characteristic behavior of absorbate thermal 
desorption states upon annealing may be employed to discriminate 
between species adsorbed on the outer surface of the zeolite crys- 
tals, and species which are present within the pores of the zeolite. 


25594 Synthesis of oxygenated products 

monoxide and hydrogen over silica- and alumina 
ruthenium catalysts. Kellner, C.S. (Lawrence Berkeley Lab., 
CA); Bell, A.T. Journal of Catalysis; 71: No. 2, 288-295(Oct 
1981). Contract W-7405-ENG-48. 

The synthesis of oxygenated products over supported ruth- 
enium catalysts was investigated using both H:/CO and D:/CO 
feed mixtures. Acetaldehyde was the principal oxygenated product 
formed over silica-supported ruthenium. By contrast, methanol was 
the principal oxygenated species formed over an alumina-supported 
catalyst. A significant inverse H2/D2 isotope effect was observed 
on the rate of formation of both acetaldehyde and methanol. The 
kinetics of acetaldehyde synthesis was determined and compared 
with those for methane synthesis. The form of the rateexpressions 
obtained for each product and the origins of the observedisotope 
effects are explained in terms of a mechanism for the synthesis of 
both products. A reaction mechanism for methanol synthesis is also 


proposed. 


Heterogeneous hydrogenolysis of some fluorocar- 
peg Witt, S.D.; Wu, E.C.; Loh, K.L.; Tang, Y.N. (Texas 
A and M Univ., College Station). Journal of Catalysis; 71: 
No. 2, 270-277(Oct 1981). Contract AS05-76ER03898. 

The catalytic C-F hydrogenolysis of six fluorocarbons in- 
cluding CH:=CHF, CHsCH:F, CHF=CHF, CH:=CF;, 
CHsCHF2, and CHsCFs has been studied. C-F hydrogenolysis took 
place more readily for compounds with no more than one F atom 
attached to each carbon and much less readily for compounds with 
two or more F atoms attached to the same carbon. The apparent 
activation energy values range from 12 kcal mol~ for CHsCHaF to 
26 kcal mol~! for CHsCHF2 and CHsCFs. Possible mechanisms for 
the C-F hydrogenolysis were also discussed. 


25596 Novel Fischer-Tropsch catalysts. Perkins, P.; Voll- 
hardt, K. P. (to to ent of Energy). US Patent 
4,292,415. 29 Sep 1981. Filed date 29 Apr 1980. vp. 

Novel polymer-supported metal complexes of the formula: 
ps -R me(Co)NHM where: ps represents a divinylbenzene cross- 
linked polystyrene in which the divinylbenzene crosslinking is 
greater than 1% and less than about 18%; R represents a cycloalka- 
dienyl radical of 4 through 6 carbon atoms; me represents a group 
viii metal; CO represents a carbonyl radical; H represents hydro- 
gen; N represents an integer varying from 0 through 3; M repre- 
sents an integer varying from 0 through 2 inclusively with the fur- 
ther provision that 2n+m must total 18 when added to the elec- 
trons in R and me, or n+m must total 0; are prepared by: bromin- 
ating ps -H by treating same with bromine in the presence of a thal- 
lium salt in a partially or fully halogenated solvent to form ps -Br; 
treating said ps -Br so produced with a lithium alkyl of 1 through 
12 carbon atoms in an aromatic solvent to produce ps -Li; substitut- 
ing said ps- Li so produced by reaction with a 2cycloalkenone of 4 
to 6 carbon atoms in the presence of an ether solvent and using a 
water work-up to form a cycloalkenylalcohol substituted ps ; dehy- 
drating said alcohol so produced by heating under a vacuum to 
produce a cycloalkadienyl-substituted ps ; reacting the cycloalka- 
dienyl-substituted ps with metal carbonyl in the presence of a par- 
tially or fully halogenated hydrocarbon, aromatic hydrocarbon of 6 
through 8 carbon atoms, ethers, or esters of 4 through 10 carbon 
atoms as a solvent to produce a polystyrene-supported cycloalka- 
dienyl metal carbonyl. The novel compounds are used as improved 
Fischer-Tropsch catalysts particularly for the conversion of 
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CO+He to gaseous and liquid hydrocarbons at milder conditions 
than with prior catalysts. 


25597 Deuterium enrichment by selective oe: 
dissociation of an organic carbonyl compound. ling, J.B. 
(to Pe of — ¢ US Patent 4,287,037. 1 Sep 
1981. Filed date 4 Apr 1978. vp. 

PAT-APPL-893233. 

A method is claimed for producing a deuterium enriched 
material by photoinduced dissociation which uses as the working 
material a gas phase photolytically dissociable organic carbonyl 
compound containing at least one hydrogen atom bonded to an 
atom which is adjacent to a carbonyl group and consisting of mole- 
cules wherein said hydrogen atom is present as deuterium and mol- 
ecules wherein said hydrogen atom is present as another isotope of 
hydrogen. The organic carbonyl compound is subjected to intense 
infrared radiation at a preselected wavelength to selectively excite 
and thereby induce dissociation of the deuterium containing species 
to yield a deuterium enriched stable molecular product. Undisso- 
ciated carbonyl compound, depleted in deuterium, is preferably re- 
deuterated for reuse. 


25598 Comments on a model for isotope effects on 
Henry's law constants in aqueous solution. Bopp, P.; Wolfs- 
berg, M. (Univ. of California, Irvine). Journal of Solution 
Chemistry; 10: No. 5, 357-361(May 1981). 

A model has been proposed in the literature for isotope ef- 
fects on Henry’s law constants in which the motion of the dissolved 
molecule surrounded by a solvent cage is approximated by the 
motion of a particle in a cubic box. The isotope effect then arises 
from the three free translations of the gas phase molecule which 
become the restricted translations of a particle in a box for the dis- 
solved molecule. The theoretical equation for the isotope effect is 
derived here on the basis of this model. Zero-point energy argu- 
ments have been used in the literature in conjunction with this 
model to deduce solvent cage dimensions from observed isotope 
effect data. These arguments are shown here to be theoretically 
wrong. The correct theory for the particle in a box model gives 
much larger dimensions for the solvent cage than the incorrect 
zero-point he solvent cage than the incorrect zero-point energy ar- 
gument. 


25599 Syntheses with stable isotopes of carbon, nitrogen, 
and oxygen. Ott, D.G. New York, NY; Wiley-Interscience 
(1981). 23lp. Wiley-Interscience, 605 Third Avenue, New 
York, NY 10158. 

Methods, techniques, ideas, information, and references to 
prepare compounds labeled with stable isotopes of carbon, nitrogen, 
and oxygen are presented, which can be used in selecting or devis- 
ing synthetic schemes. By studying and comparing methods that 
other investigators have applied to problems in isotopic labeling, 
the task of deciding on suitable syntheses for incorporating isotopes 
into various other compounds can be considerably simplified. The 
major portion of the book is devoted to synthetic procedures that 
have been used for preparation of specific labeled compounds. The 
descriptions are often given in sufficient detail that they can be ap- 
plied or modified without necessity for recourse to the original lit- 
erature. Methods can be compared, feasibility for extensions to 
other isotope isomers or to related compounds can be assessed, and 
requirements for apparatus, materials, time, effort, and skills can be 
evaluated. Additional methods and speculations are presented for a 
number of other compounds whose syntheses are not given in 
detail. A few biosynthetic preparations, which afford specific prod- 
ucts in good isotopic yield, are described; certain other applications 
of biological methods are considered briefly. Arrangement of the 
procedures into chapters according to functional groups is some- 
what arbitrary; that is, not all preparations of carboxylic acids will 
be found in the chapter dealing with acids and derivatives; certain 
alcohols appear as components in multistep syntheses in the chapter 
on hydrocarbons; some compounds could just as well have been 
placed elsewhere; and so on. Thus it is important to use the index. 
Following the introductory chapter, the contents of this book are 
as follows: (1) acids, anhydrides, amids, esters, and nitriles; (2) alde- 
hydes and ketones; (3) alcohols, ethers, and phenols; (4) amines, and 
hydrocarbons; (5) heterocyclic compounds; and (6) other com- 
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25600 NMR study of crosslinked cis-1,4-poly- 
butadiene. Munie, G.C. (Univ. of Illinois, Urbana); Jonas, J.; 
Rowland, T.J. Journal of Polymer Science; 18: 1061- 
1070(1980). 

Proton relaxation measurements have been used to investi- 
gate the effects of crosslinking on the segmental motion in cis-1,4- 
polybutadiene samples. The temperature dependence of proton 
spin-lattice relaxation time T; and spin-spin relaxation time T2 at 60 
and 24.3 MHz is reported in cis-1,4-polybutadiene (PB) samples 
with different crosslink density including uncrosslinked PB and 
samples with 140, 40, and 14 repeat units between crosslinks. In ad- 
dition, spin-lattice relaxation times in rotating coordinate frame, T/ 
sub lp/, have also been determined. The relaxation data are inter- 
preted in terms of the effects of crosslinks on segmental chain mo- 
tions. Because of their sensitivity to low-frequency motion, T2 data 
are of major interest. At temperatures well above the T; minimum 
the small T; temperature dependence resembles solidlike behavior 
reflecting the nonzero averaging of dipolar interactions due to ani- 
sotropic motion of the chain segments between crosslinks. The 
magnitude of Tz at 60°C is found to be proportional to the average 
mass between crosslinks. 


25601 Fluosilicate impurity in infrared of pyroly- 

zates of fluorocarbon resins. Cichorz, R.S.; Gies, C.E. 
ockwell International, Golden, CO). Applied Spectroscopy; 
: No. 3, 382(1980). Contract AC04-76DP03533. 

Infrared spectra of fluororesin pyrolyzates, obtained by the 
conventional decomposition of samples on a commercial pyrolyzer 
employing a Nichrome filament (e.g., Barnes Engineering Company 
pyrolyzer model PY-2), generally contain fluosilicate (SiFs* ) ab- 
sorption maxima at 730 and 480 cm™'. The presence of SiFs* in 
pyrolyzates was assumed to be derived from siliceous matter in the 
fluororesin until a sample of high-purity,  silicon-free 
polytetrafluoroethylene was pyrolyzed and SiFs* adsorptions were 
observed in the resulting pyrolyzate spectrum. Spectra of pyroly- 
zates of polytetrafluoroethylene resin prepared at 900°C in a sili- 
con-free platinum crucible were devoid of SiFs* adsorptions, 
whereas spectra of the same resin prepared by pyrolyzing at 900°C 
on a Nichrome filament have characteristic SiFs? absorptions. 
Hence, it is recommended that a platinum crucible or other silicon- 
free device be used to prepare pyrolyzates of fluororesins when in- 
formation about the presence or absence of siliceous fillers is de- 
sired. Atomic absorption spectroscopy analysis of one lot of Nich- 
rome filaments obtained from Barnes Engineering Company indi- 
cated an Si content of 1.42 +- 0.10 wt %. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 24580, 24595, 24637, 25089, 25368, 25426 


25602 Ruthenium-based mixed oxides as electrocatalysts 
for oxygen evolution in acid electrolytes. Yeo, R.S.; Ore- 
hotsky, J.; Visscher, W.; Srinivasan, S. (Brookhaven Natl 
Lab, Upton, NY). Journal of the Electrochemical Society; 128: 
No. 9, 1900-1904(Sep 1981). 

Ruthenium oxide, prepared by the thermal decomposition 
method, has the highest known initial electrocatalytic activity for 
oxygen evolution in acid electrolyte. However, this material is not 
stable in the electrolyte and at the same time exhibits a significant 
increase of oxygen overpotential with time, probably due to a 
chemical transformation of the oxide from a lower to a higher va- 
lence state. Efforts were made to stabilize ruthenium by preparing 
mixed oxides with Ir and/or Ta using the thermal decomposition 
method. The electrocatalytic activities for oxygen evolution on 
these oxides in IN H/sub 2/SO/sub 4/ were determined using the 
potentiostatic method. The surface areas of these oxides were esti- 
mated using cyclic voltammetry. Dual Tafel slopes (approximately 
30 and 40 mV) were found on most of these oxides. 31 refs. 


4005 Photochemistry 
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REFER ALSO TO CITATION(S) 24505, 24637, 25549, 25555, 26077 


25603 Effect of intensity on fragment internal state dis- 
tributions in the infrared multiphoton dissociation of vinyl 
cyanide. Miller, C.M.; McKillop, J.S.; Zare, R.N. - 
ment of Chemistry, Stanford University, Stanford, ifor- 
nia 94305). Journal of Chemical Physics; 76: No. 5, 2390- 
2398(1 Mar 1982). 

The technique of laser induced fluorescence has been used to 
observe the C, and CN fragments produced in the infrared multi- 

dissociation of vinyl cyanide CH; = CHCN in a low pres- 
sure flowing gas. The rotational distributions of the lowest vibra- 
tional level of the C, fragment were found to be well characterized 
by temperatures. As was previously observed for the CN fragment 


to-state unimolecular reaction of t-butylhy- 
droperoxide. Rizzo, T.R.; Crim, F.F. (Univ. of Wisconsin, 
Madison). Journal of Chemical Physics; 76: No. 5, 2754- 
2756(1 Mar 1982). 

Direct excitation of v = 6 of the OH stretching overtone 
vibration in tert-Butylhydroperoxide combined with time-resolved 
laser induced fluorescence determination of the OH fragments pro- 
duces a direct measurement of the unimolecular decay rate an over- 
tone spectrum of the OH stretching vibration as well as an excita- 
tion spectrum of the OH product fragments. This technique also 
holds the possibility of determining the effect of excitation site on 
the unimolecular decay process by exciting overtones at different 
locations in the molecule. 


Photochemical generation of the gga (B- 
ee Te se ne ae 9 ion. Ryan, D. “3 

m, J.H. (Ames Lab., IA). Inorganic Chemistry; 2 
No. 2, 527-530(Feb 1982). Contract W-7405-ENG-82. 

The complex (H20)s;CrCH2CH,OH*™ was formed in dilute 
aqueous HClO, by the anaerobic reaction of Cr**(aq) and 
-CH:CH2OH. The latter was generated photochemically from three 
independent sources by using flash photolysis of (1) Cr** (aq) in so- 
lutions containing nitrous oxide and ethylene, (2) 
HOCH:CH2Co(dmgBF:2)py, and (3) (NHs)sCoO.CCH:CH2:OH™, 
each in the presence of Cr. The complex CrCH2,CH:OH™ is 
characterized by an absorption maximum at 390 +- 5 nm (€ 450 +- 
100 M~? cm™~'). The complex reacts rapidly with HsO* to form 
Cr(H2O).** and ethylene, with a pseudo-first-order rate constant 
dependent upon [H*] according to the equation k/sub obsd/ = 
k[{H*]. The acid-independent rate constant ko is barely discernible 
above zero. The value of k from the three systems listed above is 
(1) (1.43 +- 0.02) x 10* M=! s~* at 24.1 °C and p = 0.05 M, (2) 
(1.5 +- 0.2) x 10*M™~*s~! at 25°C and yp = 0.01 M, and (3) (3.6 +- 
0.4) x 10* M~! s~* at 24.8°C and » = 0.50 M. Studies of system 1 
were made as a function of temperature (AH** = 15.8 +- 0.8 kcal 
mol~4, AS** = 13.8 +- 2.5 cal mol~* K~*) and ionic strength. A 
mechanism is proposed in which the rate-limiting step is dissocia- 
tion of a water molecule by the proton-assisted cleavage of a 
carbon-oxygen bond in the parent complex, followed by rapid dis- 
sociation of ethylene from what may be a 2-bonded Cr(III)-C,H, 
intermediate. 


25606 Ligand control of the mechanism of photosensitiza- 
tion by copper(I) compounds. Borsub, N.; Chang, S.C.; 
Kutal, C. (Univ. of Georgia, Athens). ‘Inorganic Cc emistry: 
21: No. 2, 538-543(Feb 1982). Contract EY-76-S-09- 
0893;FG02-79ER 10540. 

Formation of a ground-state complex between 
CuBr(py)(PPhs) (py is pyridine) and norbornadiene (NBD) occurs 
upon mixing the compounds in benzene. Irradiation of the complex 
with 313-nm light generates the valence isomer quadricyclene @ 
with moderate observed quantum efficiency. This efficiency varies 
with the nature and concentration of excess ligands present in solu- 
tion. Spectral studies reveal that this behavior arises fom the cre- 


species 
but by a pathway involving bimolecular interaction of photoexcited 
CuBr(PPhs)s with ground-state NBD. These results demonstrate 
that the mechanism of sensitization by Cu(I) can be controlled by 
the judicious addition of ligands to the system. 


Flash wa and O. + H: mix 
tres, Kinetics of Ox oof Ne Os; and O('D) + He 
reactions. Ogren, P.J.; Sworski, Ts; Hochanadel, C.J.; 
Cassel, J.M. (Oak Rid; ‘National Lab., TN). Journal 
Physical Chemistry; 86: No. 2, 238-242(21 Jan 1982). Con- 
tract W-7405-ENG-26. 
O:. + 


The flash photolysis of small amounts of Os; in O2 or 
H, systems produced O('D) atoms which react either with O2 or 


dicted for this competition. However, a small dependence on Os 
concentration indicates that several minor reactions also contribute 
to loss of O3. Computer modeling, which takes into account all of 
these reactions, gives the value ks(H2+O('D)) = (6.5 +- 0.5) x 
10*° M~? s~4, assuming ke(O2+O(?D)) = 2.2 x 10° M~?s~*. O(?D) 
reaction with ground-state O.(*/sub g/~) leads to a substantial 
amount of O,('2/sub g/*) which reacts rapidly with more Os. 
Modeling of the additional O; removal immediately after the flash 
yields k(O.(*2/sub g/*)+Os) = (1.1 +- 0.2) x 10'° M™? 874, in 
good agreement with most previous results. 


25608 oy of ground state complex formation in 
the cuprous chloride sensitized photoisomerization of cis,cis- 
1,5-cyclooctadiene to tricyclo[3.3.0.0? *Joctane. Grobbelaar, 
E.; Kutal, C.; Orchard, S.W. Inorganic Chemistry; 21: No. 1, 
414-418(Jan 1982). 

The  photoisomerization of  cis,cis-1,5-cyclooctadiene 
(ccCOD) to tricyclo[3.3.0.0? *Joctane (TCO) in the presence of cu- 
prous chloride has been reinvestigated. Evidence for extensive 
ground-state complex formation between CuCl and ccCOD in ether 
solution is presented. Thus 2 x 10™* mol L~* CuCl is completely 
complexed at ccCOD concentrations = 0.02 mol L~*. Under these 
cones So sonatas Saree Se ee See «Se ee 
radiation at 254 nm. Photolysis at this wavelength leads largely, if 
not exclusively, to the production of cis, trans-1,5-cyclooctadiene 
(ctCOD). In one or more subsequent photochemical steps, ctCOD 
is converted to the final photoproduct, TCO. Previous mechanistic 
schemes for the CuCl-sensitized photoisomerization of ccCOD need 
to be modified in light of these results. 


25609 Flash photolysis-pulse radiolysis spectroscopy. Re- 
actions of photoexcited with short-lived 
radicals. Levanon, H.; Neta, P. (Univ. of Notre Dame, IN). 
io of Physical Chemistry; 85: No. 25, 3754-3755(10 Dec 
1981 


Simultaneous flash photolysis and pulse radiolysis of metallo- 
porphyrin (MP) solutions allowed the formation of photoexcited 
triplets (MP/sup T/) and observation of their reactions with short- 
lived radicals. A light pulse of 1-5 ms duration produced a steady- 
state concentration of triplets and was followed by a delayed elec- 
tron pulse which produced radicals from the solvent. The reactions 
of these radicals with the MP/sup T/ were followed 
spectrophotometrically over 0.1-4 ms. It is found that the reactions 
of triplet porphyrins with solvent radicals are highly selective and 
yield intermediates different than those produced from the ground- 
state porphyrins. Application of this double pulsing technique is 
demonstrated by the reactins of MP/sup T/ with radicals in both 
nonaqueous and aqueous solutions. 


25610 Photoinduced dimerization of macrocyclic com- 
plexes mediated by a metal-assisted oxidation of the macrocy- 
cle. Ferraudi, G.; Muralidharan, S. (Univ. of Notre Dame, 
IN). Inorganic Chemistry; 20: No. 12, 4262-4267(Dec 1981). 





The triplet state of benzophenone oxidizes Ni([14JaneN.* to 
bg ree: intermediate which subsequently produces the dimer of 
the complex as a product. The nature of the product was confirmed 
structural studies. [Ni(13-At)]* reacts with the triplet of fluoren- 
and *Estate of Cr(bpy)s** forming also a dimer in a reaction 
involves different intermediates. Intermediates in the photoin- 
oxidations of the macrocycles have been investigated by 
photolysis. The mechanism of the photoinduced oxidation is 
in terms of the reported properties of the macrocycles. 


11 Picosecond time-rsolved spectral shifts in emission: 
of excited state ines SS Cunt Se, Se 
» SIs Winn, K.R. TK (Loe Alamos Scientific Lab., 

mical Physics Letters; 71: No. 3, 440-444(1 May 1980). 
The temporal behavior of the spectral emission from Cou- 
marin 102 in several liquids is studied as a function of temperature 
using picosecond techniques. Kinetics of the disappearance of a 
edge emission and the formation of a red edge emission are 
related. Strong correlations with viscosity suggest that the reorien- 


onal 
ir pur. of allene. Lesiecki, M.L.; 
Hicks, K.W. ry, W.A. (Univ. of Utah, 
Salt Lake City). Chemical Physics Letters; 71: No. 1, 72-76(1 
Apr 1980). 

- IR multiple photon photolysis of allene (CsH,) is used to 
produce C3('=/sub g/*) which is probed by dye laser induced flu- 
orescence. A kinetic analysis is presented which considers vibra- 
tional relaxation and reaction with NO and O, as added oxidants. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 25620 


26613 (KFTI—80-28, pp 24-27) Using of the EG-2.5-6 
electrostatic for radiation 


generator chemistry researches. 
Margolin, D.M.; Terekhov, V.D.; Starikov, L.P. (Nauchno- 


Issledovatel’ skij. Fiziko-Khimicheskij Inst. .. Moscow 
poms Fes = (In Russian). NTIS (US Sales Only), PC 
1. Order Number DE82780312. 

From ‘ all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Uyninie SSR (11 Dec 1979). 

The EG-2 electrostatic generator is used for research devel- 
opments in the field of radiation chemistry. To expand the applica- 
tion capabilities of the accelerator, its main assemblies have been 
modernized. At present the accelerator has the following perfor- 
mances: the electron energy - from 0.5 to 2.5 MeV, the electron 
beam current at the accelerator output - from 1x10~* to 200 pA, at 
the accelerator output the beam can be either focussed (with a 
cross section of 1-2 cm?) or scanned into a line (with a cross-sec- 
tion of 3x100 cm), the voltage stability is about 1%, the beam is 
separated into three channels with subsequent extraction into the at- 
mosphere onto the objects to be subject to irradiation. A list of 
works done with the help of this accelerator in the field of radi- 
ation chemistry is given. 


25614 ESR detection of the dimethyl ether radical cation. 
Wang, J.T.; Williams, F. (Univ. of Tennessee, Knoxville). 
Journal of the American Chemical Society; 103: No. 23, 6994- 
6996(18 Nov 1981). 

The ESR spectra of the radical cation of dimethyl ether, 
(CHs),0*, which is isoelectronic with the dimethyl aminyl radical, 
(CHs):N, are reported. The first- and second-derivative spectra 
were obtained from a y-irradiated solid solution of dimethyl ether 
in trichlorofluoromethane at 97°K. Analysis of the spectrum is dis- 
cussed, and assignment of the spectrum to the oxygen-centered 
radical cation of dimethyl ether is felt to be unambiguous. (BLM) 


25615 Method for producing rapid pH changes. Cam- 

A. J.; Clark, J. H.; Shapiro, S. L.; Winn, K. R. (to to 

it of Ener ). US Patent 4,287,035. 1 Sep 1981. 
Filed date 24 May 1979. vp. 

A method of initiating a rapid pH change in a solution by 

Snntiating Ge cefetien with on intense Run of cteetremmguetio sail- 
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ation of a frequency which produces a substantial pk change to a 
compound in solution. To optimize the resulting pH change, the 
compound being irradiated in solution should have an excited state 
lifetime substantially longer than the time required to establish an 
excited state acid-base equilibrium in the solution. Desired pH 
changes can be accomplished in nanoseconds or less by means of 
picosecond pulses of laser radiation. 


a evidence for the thiol radical cation 
udhri, S.A.; Asmus, K.D. 2 
fuer Kernforschung Berlin GmbH, Germany). 
ry ¥7 Chemie, International Edition in English; 20: : 
72-673(Aug 1981). 

Recent theoretical calculations considering some thermody- 
namic and optical characteristics of a thiol radical cation were pub- 
lished. Experimental evidence of the formation, stability, and opti- 
cal absorption spectrum of the thiol radical are presented herein. 
The radical which exhibits a characteristic absorption band at 
370nm was formed by the pulse radiolysis technique with reaction 
of hydroxy radicals and hydride radical with H2S at concentrations 
of HaS of 10™? mole/] in the presence of 0.2 mole/l HCIO, for pH 
control. The magnitude of the transient absorption peak at 370nm is 
dependent upon H:S concentration, is independent of proton con- 
centration at high proton concentrations (>10~*? mole/l HCIO,), 
but decreases at lower proton concentrations. The experimental 
data are taken as support of a 3-electron bond analogous to that al- 
ready established for ether. (BLM) 


4007 Radiochemistry And Nuclear Chemistry 
REFER ALSO TO CITATION(S) 24424, 25565 


25617 Len we RM De pean Organic synthesis with 
stable isotopes. B Daub, G.H.; Kerr, V.N.; Wil- 
liams, D.L.; Whalen TW. Sep 1981. NTIS, PC A06/MF 
AO1. Order Number DE82002 

iby cam oe 0 ke 
ronmental research programs. Progress report, January-December 
1980. 

Nondevelopmental syntheses of methanol-**C, acetic-1-'°C 
acid, bromoacetic-1-"*C acid, glycine-1-"*C, acetylene-'*C,, lithium 
acetylide-"*C, ethylenediamine complex, ethylene-"*C,:, polyethyl- 
ene-"°C, glucose-1-"°C, and ribose-l-"*C were accomplished. A 
five-step synthesis of triolein-1',1",1'"-"*Cs was accomplished in the 
past year. The last annual report described a nine-step synthesis of 
D,L-histidine, 1-3-"*N2 from glycine-'*N and potassium thiocyanate- 
18N. This same synthesis was employed to prepare D,L-histidine-3- 
15N. Work on a seven-step developmental synthesis of L-ornithine- 
2-1°C was also conducted. 


Olive pana pein of the ttle peat [(@-CH;):NHs* ) 
2[UO.((n-CsH:)2NCOS),(S2)]*, are orthorhombic, space group 
Pcan, with a = 15.326 (6) A, b = 17.474 (6) A, c = 14.728 (6) A, 
and Z = 4 (d/sub x/ = 1.45 g/cm*). For 1833 data, I > sigma/ 
sub I/, R = 0.052, and R/sub w/ = 0.069. The structure was re- 
vealed by si x-ray diffraction studies to consist of [(n- 
CsH:):NH2]* cations and [UO.((n-C3Hz)2NCOS):(S2)]* anions with 
the uranium atom at the center of an irregular bipyra- 
mid. The uranyl oxygen atoms occupy the axial positions. The 
equatorial coordiantion plane contains the disulfide (S.* ) group 
bonded in a side-on fashion and two oxygen and two sulfur donor 
atoms from the monothiocarbamate ligands. Interatomic distances 
are S-S = 2.05 (1) A and U-S = 2.711 (3) A (isulfide), U-S = 
2.873 (3) A and U-O = 2.48 (1) A (thiocarbamate), and U-0 = 1.82 
(1) A (uranyl). The nitrogen atom in the dipropylammonium cation 
is hydrogen bonded to the uranyl oxygen atoms. 
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28619 and crystal and molecular structure of a 
[diethyl(N, suaghnayeenate Hhncteen 
niv. of New Mexico, "albus I oe rod 
iv. of New uquerque). Jnorgan ; 

1: No. 1, —e 1982). 
(N,N- 


[Diethy 

diethylcarbamyl)methylenephosphonate]thorium (IV) nitrate, 
ae eee ee been prepared 

the combination of an acidic solution of Th(NOs), and a ben- 
pn solution of the carbamyl phosphonate . The resul 
complex has been characterized by infrared and 1H, 3C[*H], and 
*1P[?H] NMR spectroscopies. A single-crystal x-ray analysis of 1 
has been completed, and the complex was found to crystallize in 
the monoclinic space group C2/c with a = 20.754 (6) A, b = 8.470 
(1) A, c = 21.183 (5) A, B = 101.69 (2)°, Z = 4, V = 3646.6 A%, 
and rho/sub calcd/ = 1.79 g cm™*. The structure was solved by 
standard heavy-atom techniques. Full-matrix least-squares refine- 
ment of the structure has led to final discrepancy indices of R/sub 
F/ = 4.0% and R/sub sF/ = 5.0% on the basis of 4385 independ- 
ent reflections. The crystal contains monomeric units of 1 that have 
crystallographic C, symmetry. The thorium atom is bonded to both 
carbonyl and phosphoryl oxygen atoms of two carbamyl phosphon- 
ate ligands and two oxygen atoms of each of four nitrate groups. 
The resulting coordination number for the thorium atom is 12. Sev- 
eral important bond distances include Th-O(carbonyl) 2.453 (4) A, 
Th-O(phosphoryl) 2.482 (4) A, and Th-O(nitrate) 2.638 (3) A (aver- 
age). 


25620 Rates of the reactions of uranium(VI) and the hy- 
drated electron in micellar systems. Meisel, D.; Mulac, W.; 
Sullivan, J.C. (Argonne National Lab., IL). Inorganic Chem- 
istry; 20: No. 12, 4247-4250(Dec 1981). 

The rate of the reaction between e/sub aq/~ and U(VI) de- 
creases with increasing sodium dodecyl sulfate (SDS) concentra- 
tions =4mM and then remains constant up to 0.1 M SDS. The re- 
sults are interpreted by the postulate of the interaction between 
U(VI) and premicellar aggregates of SDS. The rate of the reaction 
between the tris(carbonato)dioxouranium(VI) ion and the hydrated 
electron goes through a minimum and then increases with increas- 
ing cetyltrimethylammonium bromide (CTAB) concentration. A 
plausible mechanism that accounts for these observations is present- 
ed. 


lew 2,2'-bipyridine and 1. gr ay ee oxo- 
halide pw. F. of technetium(VID) and -(V). Davison, A. 
(Massachusetts Inst. of Tech., Cambridge); Jones, A.G.; 

Abrams, M.J. Inorganic Chemistry; 20: No. 12, 4300- 
4302(Dec 1981). 

Novel complexes of heptavalent technetium with the formu- 
lation TcOsXL (L = 2,2'-bipyridine, X = Cl, Br; L = 1,10-phen- 
anthroline, X = Cl) have been prepared and characterized by ele- 
mental analysis and optical and vbrational spectroscopy. These 
complexes can be reduced to the pentavalent species, TcOXsL, by 
heating in ethanolic aqueous HX. TcOXs (2,2’-bipyridine) (X = Cl, 
Br) can be synthesized independently from n-BusNTcOX, and 2,2’- 
bipyridine in ethanolic aqueous HX. 


Why U0O,2i is linear and isoelectronic ThO. is 

bent. Wadt, W.R. Alamos National Lab., NM). Journal 
yt guage Chemical Society; 103: No. 20, 6053-6057(7 
The isoelectronic species UO2** and ThOs possess very dif- 
ferent geometries, namely, UO,” is linear while ThO, is strongly 
bent (0/sub exptl/ = 122 +- 2°). Relativistic effective core poten- 
tial (RECP) calculations using Hartree-Fock wave functions and 
double-zeta-plus-polarization quality basis sets were performed to 
determine the origin of this difference. The RECP calculations cor- 
rectly predict the linear and bent geometries of UO.** and ThO. 
(@/calcd/ = 118°). The Th-O bond length, which is not known ex- 
perimentally, is calculated to be 1.91 A. Analysis of the results 
shows that the difference in geometries for UO.** and ThO: has its 
origin in the relative ordering of the 5f and 6d levels. For uranium 
the 5f levels are lower and dominathe te back-bonding from the 
oxygen in UO,”*, while for thorium the 6d levels are lower and 
dominate the back-bonding in ThO:. Finally, the Sf levels prefer 
linear geometries, while the 6d prefer bent geometries, hence, the 
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difference between UO,” and ThOs. The relative ordering of the 
5f and 6d levels has a profound effect. 


Effect of storage at +4°C or -18°C on the conser- 
a of 1°] labelled 8=LPH. Abousamra, A.; Fevre-Mon- 
tange, M.; Armand, F. 15 of Comptes rendus du 5. Col- 
loque international de radioimmunologie de Lyon, 9-11 avril 
1981. Lyon, France; Faculte de Pharmacie (1981). 
From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


an immunological Mole comparati Fn 
ve 
—e Roland, M.T.; Libert, A.; Gossuin, A.; 
chalk, C.; Legros, F.; Lejeune, F.; Fru Fig tne 
Univ. (Belgium > Inst. Jules Bordet; B: Univ. (Bel- 
gium)). 1 of Comptes rendus du 5. Colloque internation- 
ioimmunologie de L i ‘daa avril 1981. Lyon, 

AA. Faculte de Pharmacie (1 

From 5. international bt on radioimmunology; 
Lyon, France (9 Apr 1981). 


25625 Tritium-labelling of neuropeptides. Morgat, J.L.; 
F t, P. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service de Biochimie). 
of Comptes rendus du 5. Colloque international de ph «Pail im- 
munologie de Lyon, 9-11 avril 1981. Lyon, France; Faculte 
de Pharmacie (1981). 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


25626 (DFVLR-MITT—80-19) Model investigations of 
turbulent diffusion flames. Eickhoff, H. (Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
eB (Germany, F.R.)). Aug 1980. 25p. NTIS, PC A02/ 
AOl 

Two dimensional diffusion flames were selected to test ap- 
propriate turbulence and chemistry models. Modifications of the K- 
epsilon model are discussed which were developed to account for 
variable density and polar geometry. To model the chemistry in 
turbulent diffusion flames, infinitely fast reactions with quenching in 
the fuel rich region were assumed. The application of the modified 
K-epsilon model to different free burning jet flames shows the limi- 
tations of such an approach. Short time Schlieren pictures explain 
that it is mainly the more or less orderly flow structure and devel- 
oping turbulence at the beginning which is influenced by combus- 
tion. 


25627 (LBL—11990, pp 6.10-6.12) paring 9 of ni- 
trogeneous pollutants in combustion environments. Lucas, D.; 
Brown, N.; Newton, A. Jul 1981. NTIS, PC AI6/MF AOl. 
Order ‘Number DE82005575. 
a See & Environment Division, annual report FY 1980. 
phenolate method was developed specifically to 
means Ok Gr anal aller tae Measurements indicate 
that recovery of NHs is in excess of 95% in the first collection 
tube. After collection, the ammonia is transferred to a flask by 
washing. Here it is chlorinated and subsequently reacted with 
sodium phenolate to form an indophenol dye. The optical density 
of the dye is measured at its absorption maximum, 632 mm. Numer- 
ous tests confirm that the NHs is quantitatively collected, trans- 
ferred, and converted to the dye, and that only low molecular 
weight primary amines could possibly interfere in the analysis. 
Using this method, absolute errors to sample combustion exhausts 
are estimated to be less than 10%. While the method gives excellent 
results, it may not gain widespread use because of its low sampling 
rate and relatively long analysis time. This method was compared 
with two other commonly used methods for measuring NHs, one of 
which is to oxidize NHs to NO in a catalytic converter followed by 
NO detection in a chemiluminescent analyzer. The other method 
employs a specific ion electrode, where dissolved NHs diffuses 
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ecross gae-permesble membrane and reacts with the internal sole- 
; NH; + HsO — HN,* + OH". The electrode is sensitive to 
the OH™ concentration, which is proportional to the NHs concen- 
The results by these three methods are presented. (ATT) 


lied Spectroscopy; 35 


°K. The spectra are found to be well described 
previously. In particular, the simple 

functions of T~' for CO; and T/sup -3/2/ for HzO are 
for describing the spectra over the temperature range of 


ap Caten Rees fe So peamate of water 
; Blake, T.R. Combustion and Flame; 41: 
Mirtutes 1981), 
sale Genenian Gnte tts Guiindn Stsidte ot « 
pp dewey Fg atheroma diag 
and hydrogen. Three heterogeneous reac- 
the consumption of carbon by oxygen, carbon diox- 
included for both frozen and equilibrium chemis- 
Predictions of rates of particle mass loss for 
ambient conditions and particle temperature and size sug- 
that in the high temperature or diffusion limit the influences of 
water vapor and oxygen on particle mass loss are approximately 
equivalent. However, in the kinetic limit, oxygen leads to higher 
rates of mass loss. Carbon dioxide and oxygen are not equally effec- 
tive at any temperature. 22 refs. 


solution for diffusion in the core of a 
droplet with internal circulation. T A.Y.; Sirignano, 
W.A. (Carnegie-Mellon Univ, Pittsbur; "Pe USA). AIChE 
(American Institute of Chemical Engineers) Symposium Series; 
77: 400-407(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 


USA (2 ty. 1981). 
The problem of convective diffusion in the core of a liquid 


oe ag: 1, 193-227) Applications of 
AMS to hydrology. Bentley, aw; W.; Davis, S.N. (Univ. of 
Arizona, Tucson). 1981. NTIS, PC A22/MF AOl. Order 
Number DE82007875. 
From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 
The evaluation and management of water as a resource re- 


i modeling ues 
iit, and earth Suton Matha mocing echo 
ena and predict future system behavior. Typically, however, 
models suffer from substantial uncertainties due to insufficient data. 
Refinement, calibration,and verification of hydrologic models re- 
quire expansion of the data base. Examination of chemical constitu- 
ents of water which act as tracers can often supply the needed in- 
formation. Unfortunately, few tracers are available which are both 
mobile and chemically stable. Several long-lived radioisotopic hy- 
drologic tracers exist, however, which have received little attention 
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in hydrologic studies to date because of low concentration, low 
specific activity, or sample size limitations. Recent development of 
ultra-sensitive accelerator mass spectrometry techniques (AMS) by 
Purser and others (1977), Nelson and others (1977), Bennett and 
others (1978), Muller and others (1978), Raisbeck and others (1978) 
is now expected to provide access to many of these tracers. 


Structure and coverage of this science. 
Pt. 3. Education and training in tribology - Comparison be- 
Republic of Germany and some other coun- 
J. Hamburg, Germany, F.R.; Deutsche Ge- 
Mineraloelwissenschaft und Kohlechemie 

e.V. (1979). vp. (in German). 

This report covers the present state of education and training 
in tribology in the Federal Republic of Germany, in European- and 
oversea-countries. The existing plans and schemes (under-, normal- 
and post-graduate education) are dealt with and compared. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 25194, 25420, 27517, 27551 


rubberized fabric fuel storage tank, 
July 1980-April 1981 on — 2. Sosnowski, R.L. (Goo- 
dyear Aerospace a a m, OH (USA). Engineered 
Fabrics Div.). Apr 1981. 170p. NTIS, PC A08/MF AOl. 
This report describes the development of an experimental 
5000 barrel, rapidly deployable, collapsible, rubberized fabric tank 
for the temporary storage of petroleum fuels. The project was ex- 
ecuted in two phases, the first of which involved a state-of-the-art 
evaluation of the concept, and the second the manufacture and test 
of four model tanks and a full scale experimental prototype. The 
original objective of the project was to develop a 7,000 to 10,000 
barrel tank, but logistic considerations favored a smaller tank size. 
The concept evaluation phase concluded that tanks in the 5,000 - 


25633 (AD-A—104005/4) Development of a 5,000 bbl, 
collapsible. Final report, 


considering 

area. It was concluded that a 68’ by 
rik yd nylon cloth coated with nitrile 
efficient configuration for the prototype 


existing production facilities and tech- 


Mountain View, CA (USA)). Sep 1980. 12p. NTIS, 
A02/MF AO1. 

Improvements to the monolayer woven pile concept were 
evaluated in terms of increased durability and thermal performance. 
Three varieties of the monolayer material were tested for thermal 
conductance under various conditions simulating those which occur 
in space. In addition, the tendency of the pile to unravel was sub- 
jectively evaluated. 


25635 (PB—81-157968) Standards program for ac losses 
in superconductors, Final Radebaugh, R.; Fujii, G.; 
Read, D.T.; Clark, A.F. (National Bureau of S 
Washington, DC (USA)). 1980. 4p. (CONF-790901—). Na- 
tional Bureau of Standards, Washington, DC. 

From 15. international congress on refrigeration; Venice, 
ds 1979). 

goal of the program is to establish standard mea- 

cnuemaaih anaes, ane. 
of apparatus. In this paper the authors discuss a comparison of sev- 
eral techniques for measuring ac losses in superconductors. The 
techniques are divided into either a calorimetric or electronic type. 


yt 
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25636 an ay es pp os 
our NDE program. F a % 
TN). 19 Nov 1981. 1 PC AOA 
Number DE82010029. 

From 23. Weapons Agencies Nondestructive Testing Orga- 

meeting; Livermore, CA, USA (9 Dec 1980). 

The Weapons Quality Program has been strengthened by a 
new plant QA organization program; current quality activities re- 
flect an increased emphasis on QA; careful planning and review is 
key to a strong QA program; limited cash work for outside custom- 
ers is done by the Development Division; qualification and certifi- 
cation of NDE production inspectors is required but not for devel- 
opment inspectors; and standards and equipment calibrations are 
performed and documented by service groups. 


dee ¥-i2 Pt Plant 
Order 


(UCRL—15416-Vol.2) Project Vulcan: the devel- 


(Lawrence Livermore National Lab., 


CAUSA) 

A); Calspan Co wy Buffalo, NY (USA)). a 1981. 
Yat on W-7405-ENG 113p. NTIS, PC A06/MF AO1. 
Order Number DE82006788. 

The technical effort during the period from November 1979 
to February 1981 on the development of a gasdynamic heater, Pro- 
ject Vulcan, is summarized. The gasdynamic heater is conceptually 
a simple device. Nevertheless the fabrication of helical lobe con- 
figurations requires state-of-the-art technology, and gasdynamic 
analyses require considerable simplifications and approximations. 
Accordingly, analyses are presented which provide basic design 
data, and possible scaling relationships. Most importantly the results 
confirm the uniqueness of the gasdynamic heater to provide a quasi 
steady flow of hot gas for broad metallurgical and physical chemis- 
try applications. The numerical results for heat transfer estimates 
which are presented were calculated for a helium working fluid 
with a nominal design point of 4500°K discharge temperature and 2 
atm discharge pressure. The models indicate the necessary scaling 
to other gases. The gasdynamics of the well filling process are ex- 
amined. The models and estimates for surface heat fluxes are sum- 
marized. The heat transfer estimates are used to determine the in- 
ternal coolant requirements for the heater. The potential perform- 
ance matrix of the heater is summarized. This is intended to pro- 
vide a summary of the phenomenology and results. (LCL) 


25638 Acoustic emission ane of disturbances 
and quenches in a superconductor and a su 
magnet. Tsukamoto, O.; Iwasa, Y. (Francis Bitter National 
Magnet Laboratory, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Applied Physics Letters; 
40: No. 6, 538-540(15 Mar 1982). 

Locations of disturbances and quenches in a superconductor 
and a superconducting magnet have been determined by using a 
multiple set of acoustic emission (AE) sensors. The letter presents 
an AE triangulation technique and experimental results. 


Inelastic ae | estimates of elastic-plastic 
fracture mechanics parameters for surface-cracked plates and 
shells. Parks, D.M. (MIT, Cambridge, Mass, USA). Journal 
of Pressure Vessel Technology; 103: 0. 3, 246-254(Aug 1981). 

Recent studies of the mechanics Or elastic-plastic and fully 
plastic crack growth suggest that such parameters as the J-integral 
and the crack tip opening displacement can, under certain condi- 
tions, be used to correlate the initiation and early increments of the 
ductile tearing mode of crack growth. In this paper, the line-spring 
model of Rice and Levy is extended to estimate the J-integral and 
crack tip opening displacement for some surface crack geometries 
in plates and shells. Good agreement with related solutions is ob- 
tained while using orders of magnitude less computing time. 36 refs. 


25640 Criticality of 4.3 wt% uranium-235 enriched UO, 
rods in uranyl! nitrate solution containing gadolinium. Lloyd, 
R.C.; Bierman, S.R.; Clayton, E.D.; Durst, B.M. (Battelle, 
Pac Northwest Lab, Richland, Wash, USA). Nuclear Sci- 
ence and Engineering; 78: No. 2, 121-125(Jun 1981). 

A series of experiments was performed to determine the 
effect of gadolinium as a soluble neutron absorber on the criticality 
of fuel rod assemblies in uranyl nitrate solution. The experiments 
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reported in this paper provide new data on a soluble neutron ab- 
sorber for use in calculational methods in nuclear criti- 
cality safety of light water reactor (LWR)-type fuels. The data can 
be used for the benchmarking of calculations for dissolver applica- 
tions or solid fuel storage in a solution system. 7 refs. 


25641 Dynamic crack peeeien be precracked cylindri- 
cal vessels subjected to shock , C.H.; Gehlen, 
P.C.; Kanninen, M.F. (Ohio State Suir Columbus). Journal 
% — ve Vessel Technology; 103: No. 2, 155-159(May 

Previous work has shown that a speed-independent dynamic 
fracture toughness property can be used in an elastodynamic analy- 
sis to describe crack initiation and unstable propagation under 
impact loading. In this paper, a further step is taken by extending 
the analysis from simple laboratory test specimens to treat more re- 
alistic crack-structure geometries. A circular cyoinder with an ini- 
tial part-through wall crack subjected to an impulsive loading on its 
inner surface is considered. 4 refs. 


25642 (BLL-RISLEY—4270-(9091.9F)) Safety locking 
device between sealed vessels. Fedi, L.; Meunier, J.; Vertut, 
J. (British Library Lending Div., Boston Spa ). 
Jul 1980. Translation of French Patent No. 2 16 (11 
Jan 1971). 17p. Avail: British Library Lending Division, 
Boston Spa, 

A safety device designed to interlock the two entrances of 
one eee Ce See ee ees 2 & oe © ee 
and a door, with an opening of the same diameter is disclosed. The 
doors can only be opened when the two flanges have made contact 
and the doors are locked back to back, thus creating a passage be- 
tween the two vessels. One of these could be a manipulation cell or 
cave for handling dangerous materials, for example those associated 
with nuclear installations, while the other could be a transfer vessel 
or any water tight receptable able to be attached to the first one. 


25643 Peculiarities of welding high strength large diame- 
ter line pipe steels with cellulose- and low hydrogen type elec- 
trodes. Perteneder, E.; Rabensteiner, G.; K fer, H. 

ereinigte Edelstahlwerke AG, Kapfenberg, = ope 


(Vv 
151-158 of -_ and energy plant pip’ 
ronto, Ontario; Pergamon Fak tad Ltd. 


technology. 
(1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

> nn cules thik sts Wades Unsitg Sleds teaunaits Wiketen 
mechanically processed steels of type X 65 and X 70 are predomi- 
nantly used in growing number. A tendency to automation is to be 
noticed in view of the used welding techniques. But up to now 
welding with cellulosic electrodes is the mainly used joining proc- 
ess. The discussions on using low-hydrogen electrodes for vertical- 
down welding show that the development in the field of manual 
electrode welding goes on and must not be seen as settled. A 
number of characteristics, both of welding- and material specific 
nature as well, are marking the application of cellulosic and low- 
hydrogen electrodes in line pipe building. Out of metallurgical rea- 
sons furthermore the different running properties of both mentioned 
electrode types have influence on the rate of deposition and alludes 
therefore to the economic field of line pipe building. 


Low hydrogen type electrode for girth welding of 
amen Shiga, A.; Ueno, K.; Tsuboi, J. (Kawasaki Steel 
Corp., Chiba, J LF 159-166 of Pipeline and energy 


plant pi technology. Toronto, Ontario; Per- 
gamon wl Cental Ltd. (1980). 


From International conference on pipeline and energy plant 
piping - fabrication in the 80’s; Calgary, Alberta, Canada (10 Nov 


1980). 

With higher grade linepipes, the cold cracking at the girth 
weld is one of the most serious problems, and to improve the field 
weldability the carbon content or carbon equivalent of the steels 
has been lowered. Nevertheless the occurrence of weld cracking is 
feared under unfavorable climatic and environmental conditions 
when using cellulosic electrodes. To solve this problem, a new low 





ype electrode has been developed which permits fast 

ing having Snes eens eens. SS 

i be reduced considerably in comparision 

i 2 welding using cell cellulosic electrodes and such mechanical 
as yield strength and fracture toughness of weld metals 

pay sce A improved to meet with requirements. 


New opportunities to improve quality and produc- 
aA low-hydrogen pi Kalb, J.G. (Philips 
ustries B.V., Eindhoven, The Netherlands). pp 

© and energy plant piping: design and 

ronto, Ontario; Pergamon of Ltd. 


From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

A new low-hydrogen electrode developed for downhill 
pipewelding, principally in X 65, X 70 steels, is related to cellulosic 
and all-position low-hydrogen electrodes used for pipelines and 
process piping. Reduction of fusion faults during short arc MIG 
welding, can be achieved by control of heat input using a Servo- 
Adjusted MIG set with programmed control of arc current. 


25646 Line pipe welding with innershield. Patnik, A.S. 
incoln Electric Co., Cleveland, OH); —, R.G. ape 
175-181 of os e and energy plant piping: a 
me ronto, Ontario; Pergamon of 
1 ; 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

This paper describes a new process for pipeline welding de- 
veloped by The Lincoln Electric Company. It covers the use of 
Lincoln Innershield cored wires, NR-205 and NR-206 specially pro- 
duced for pipeline welding, with Lincoln semiautomatic wire feed- 
ers. It compares the results in terms of quality, speed and cost with 
the use of the conventional stick electrode method. In summary it 
states that the equipment costs involved will be offset by greater 
line speed, better weld quality, faster welding rate and a minimiza- 
tion of weld faults. 


25647 Serimer’s “SATURNE” automatic pipeline welding 
system for off-shore and on-shore. Minkiewicz, E.A. pp 191- 
198 of Pipeline and ener, “By plant wees and technol- 
ogy. Toronto, Ontario; Pergamon of td. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The new “SATURNE” machines extensively enlarge the 
solid and tubular wire welding processes and procedures of auto- 
matic circumferential welding for pipeline construction. 


25648 Automatic welding of pipelines. Jones, R.L. (CRC 
Aanmatie Welding, Houston, TX). pp 199-204 of Pipeline 


plant pip: = and technology. Toronto, 
talies Socnenian Toasts td. (1980). 


-—~ International conference on pipeline and energy plant 
ee fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 

The CRC Automatic Welding System has been used on over 
10,000 kilometers of pipeline ranging in size from 406- to 1524-milli- 
meters in diameter and from API 5LX-42 through SLX-70 types. 
This work has been done in virtually every type of terrain and en- 
vironment including the desert of Saudi Arabia, the mountains of 
Turkey, the semi-tropics of Mexico, the cold climate of Canada, 
and offshore. The advantages of automatic welding over manual or 
semi-automatic are: (1) speed, (2) economy, (3) weld quality, (4) 
weld mechanical properties, and (5) consistancy. The system uses 
the gas-metal-arc process with a 0.9 mm-diameter solid wire. 
Argon-CO, is used for the root pass. CO, is used for the remainder 
of the weld. The mechanical properties of the weld can be varied 
by changing the filler wire. For example, Charpy vee-notch impact 
values at OC can be varied from 40- to 100-joules by substituting a 
low alloy filler wire for the usual AWS E70-S 6 type. 
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25649 Advances in pipe welding. Gilde, W.; Ziethe, H. 
(Zentralinstitut fuer Schweibtechnik der DDR, Halle, Bel- 
gium). pp 205-213 of Pipeline and energy Fn piping: 
design and technology. Toronto, Ontario; Pergamon of 
Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

’ Automated MAG-welding of circular seams of big pipes 
(1420 x 16.5 mm) explosion deformation of pipe ends, to make fillet- 
welded joints and of their range of application, as well as MIAB- 
welding for smaller tubes (phi 25 x 4), used for economizers in 
power stations, are reported. 


25650 Resistance flash butt welding of pipelines. Lebe- 
dev, V.; Kuchuk-Yatsenko, S.; Krivenko, V. (E.0. Paton 
Electric Welding Inst., ~~ USSR). pp 215-223 of Pipeline 


and energy plant pi a and _ Toronto, 
Ontario; Pergamon tT Coasde td. (1980 

From International conference on ~~ a and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

' The E.O. Paton Welding Institute has developed a new tech- 
nology of resistance flash butt welding of pipes of various diame- 
ters and has designed welding machines providing pipe welding 
within the range of 114 to 325 mm and 720 to 1420 mm diameter. 
For welding of 720 to 1420 mm diameter pipes the internal pipe 
welding machines are used which move inside the pipe by means of 
the drive built-in into the welding machine. This type of the ma- 
chines is equipped with a flash remover which cuts the internal 
flash in a hot state. The E.O. Paton Welding Institute conducted a 
wide scope of investigations and tests of welded joints of the pipes 
welded by resistance flash butt welding machines. The tests cov- 
ered the X 52 through X 70 grades of pipe steels and 12.5 mm to 
25.4 mm wall thicknesses. The tests were performed to reveal a 
correspondence of the welded joint quality obtained to the require- 
ments of the codes used (API 1104 and other). Results of the me- 
chanical tests, x-ray and ultrasonic inspections, the data of metallo- 
graphic examinations accomplished in accordance with the require- 
ments of code API 1104 and also the results of the additional 
Charpy and COD strength tests confirmed a high quality of welded 
joints. 


25651 High impact welding. Istvanffy, S.M. (C-I-L Inc., 

Montreal, Quebec). pp 225-233 of Pipeline and energy plant 

piping: design — a Toronto, Ontario; Pergamon 
of Canada Ltd. (1980). 

From Herth ea conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, A process has been developed for joining pipes using explo- 
sive energy to effect the bond while greatly reducing both the men 
and equipment requirements for a given rate of progress. A bell and 
spigot type joint is used but care is taken to not reduce inside diam- 
eters below nominal and thereby permit unrestricted flow of the 
fluid to be conveyed. Normal cleaning procedures can still be fol- 
lowed. This paper centers on effects of explosive welding on steel 
properties in the weld joint as related to established criteria for 
equivalent welds. The burst and bend properties of the explosive 
weld as well as the crack arrest properties of the joint in line pipe 
are described. 4 tables. 


25652 Influence of REM treatment of steel on some as- 
pects of weldability when using the stovepipe welding tech- 
nique for line pipe girth welds. Hart, P.H.M. (Welding Inst., 
Cambridge, England). pp 235-245 of Pipeline and energy 
plant =~ design and technology. Toronto, Ontario; Per- 
gamon of -_ Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The influence of rare earth metal (REM) treatment of line 
pipe steel on the risk of heat affected zone (HAZ) hydrogen crack- 
ing and slag intrusion formation in stovepipe welded girth welds 
has been examined. The influence of procedural factors on intrusion 
formation was also studied. Cascade welds have been made to 
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study the trend of hardness in the root of a girth weld. No detri- 
mental effect of Ce (up to 0.036%) on either the risk of HAZ 
cracking or on intrusion formation was observed. High travel 
speeds are suspected of favoring intrusion formation. 

25653 Root pass stresses in pipeline girth welds due to 
lifting. Higdon, H.I.; Weickert, C.A.; Pick, R.J.; Burns, D.J. 
(Univ. of Waterloo, Ontario). pp 263-272 of Pipeline and 
energy plant piping: design and technology. Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

F eintee Git en eet Or Vik nin cine 
welds by the construction operation have been investigated. These 
stresses are known to be a contributing factor to hydrogen induced 
cracking. This paper shows that the pipe lifting operation can pro- 
duce large stresses in the weld root which, due to the local geome- 
try, have an opposite sign to that predicted by beam theory. The 
pipe, subjected to lifting forces, has axisymmetric geometry and 
asymmetric loading and has been analyzed using a combination of 
classical and finite element methods. 


25654 Automatic data recording during manual ultrasonic 
inspection. Trigilio, R.F.; Lautzenheiser, C.E. (Southwest 
Research Inst., San Antonio, TX). pe 273-282 of Pipeline 
an 


and energy plant piping: desi technology. Toronto, 
Ontario; Teetnnes of -_ es td. (1980). 
From International conference on pipeline and energy plant 


piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

’ The Southwest Research Institute Search Unit Tracking and 
Recording System (SUTARS) is an automatic data recording and 
processing system for use in manual ultrasonic inspection of welds. 
SUTARS is based on the proven concept of using pulsed sound 
waves to track the scanning search unit and pulse-echo ultrasonic 
techniques to detect, locate, and characterize defects in metals. 
Since SUTARS records substantially all the ultrasonic data for 
computer analysis, manual ultrasonic inspection personnel need 
training only in the operation of SUTARS and in search unit ma- 
nipulation. The system relieves operating personnel of the time-con- 
suming task of data recording and allows evaluation to be comput- 
er-assisted. Due to the large number of reflectors typically observed 
in pipeline welds, automatic data collection could significantly de- 
crease inspection time and improve the opportunity to effectively 
analyze results. 


25655 Precise ultrasonic depth measurements of internal 
undercut in pipeline girth welds. Macecek, M. (Welding Inst. 
of Canada, Oakville, Ontario). pp 291-299 of Pipeline and 
energy plant piping: design and technology. Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, This work initiated and funded by the Pipeline Research 
Committee of the American Gas Association deals with precise 
measurements of the depth of internal undercut in pipeline girth 
welds. An ultrasonic method was developed to measure the depth 
to an accuracy of 0.175 mm. The method based on the accurate 
travel time measurement allows the nondestructive measurements 
of the flaws from the outside surface of the pipe. The technique 
and its application are described. 


25656 Interim report on the significance of blunt flaws in 
pipeline girth welds. Kasen, M.B.; Mikesell, R.P. (National 
Bureau of Standards, Boulder, CO). pp 329-336 of Pipeline 
and — plant piping: —, and technology. Toronto, 
Ontario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, Experiments are being performed if slag, porosity or arc 
strikes are significant contributors to brittle fracture of pipeline 
girth welds. API 1104-qualified manual and automatic welds and 
deliberately flawed welds were produced in 101.6 cm (40-inch) di- 
ameter API SLX65 pipe. Procedures were developed to test large 
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transverse-weld specimens under low-cycle, fully reversed, strain- 
controlled fatigue at -2°C and at strain levels up to twice net sec- 
tion yield while maintaining pipe curvature. Flaw significance is 
being assessed by determining the number of cycles to crack initi- 
ation as defined by a 10% drop in the load required to maintain the 
desired strain range. Initial test results are presented and discussed. 
6 figures. 


25657 Full scale testing of large diameter pipelines. Pick, 
ae Oe. tf ——— —— hot te A.G.; Coote, 

.I. pp 357-366 of Pipeline ener; t piping: design 
and technology. Toronto, Ontario; ergunes ef Canis 
Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

Current interest in fitness for purpose evaluations of defects 
in pipeline girth welds indicate the necessity of studying the various 
proposed fracture mechanics approaches on full size pipe. This 
paper describes a program to construct a large pipe test facility for 
full scale fracture tests of pipeline girth welds containing fatigue 
sharpened defects. 7 figures. 


4203 Lasers 
REFER ALSO TO CITATION(S) 25667, 25677 


25658 © (CERT—8/6069-RO) Two frequency dye laser os- 
cillator. Aubry, Y. (Centre d'Etudes et de Recherches, Tou- 
louse (France)). Dec 1980. 34p. (In French). NTIS, PC 
A03/MF AOl1. 

Two frequencies were obtained in a dye laser system by 
changing the incidence angle on the refraction network. The two 
polarized beams are separated using a Pockels cell and a Glans 
prism. The experimental device is described. The applications of an 
atmospheric Lidar could be extended in this way to differential ab- 
sorption experiments. The results obtained, using four different dyes 
are included. The performance of the laboratory prototype is satis- 
factory and the demonstrated efficiency suggests the possibility of 
multiple uses with a minimum of dyes. 


25659 Self-modulation in the argon-ion laser. Ramsey, 
J.M. (Oak Ridge National Lab., TN). Journal of Applied 
Physics; 53: No. 3, 1381-1384(Mar 1982). 

The irradiance from a low-gain argon-ion laser is observed 
to be self-modulated at harmonics of the longitudinal mode spacing 
(82 MHz). The laser is made to oscillate at five discrete frequencies 
between 408 and 737 MHz by controlling resonator losses. 


25660 Rf feedback free electron laser. Boyd, T.J.; Brau, 
C.A.; Swenson, D.A. (to ent of Energy). US 
Patent 4,287,488. 1 Sep 1981. Filed date 2 Nov 1979. vp. 

PAT-APPL-090846. 

A free electron laser system and electron beam system for a 
free electron laser which use rf feedback to enhance efficiency is 
described. Rf energy is extracted from an electron beam by deceler- 
ating cavities and returned to accelerating cavities using rf returns 
such as rf waveguides, rf feedthroughs, etc. This rf energy is added 
to rf klystron energy to lower the required input energy and there- 
by enhance energy efficiency of the system. 


25661 Application of particle-in-cell simulation in free- 


electron lasers. Kwan, T.J.T. (Los Alamos Natl Lab, NM). 
IEEE (Institute of Electrical and Electronics Engineers) Jour- 
nal of Quantum Electronics; QE-17: No. 8, 1394-1408(Aug 
1981). 

The basic techniques of plasma simulation and the one- and 
two-dimensional codes used in the simulation of free-electron lasers 
are discussed in detail. Important results obtained from simulation 
are presented. It has been found that waves propagating obliquely 
with respect to the electron beam are always unstable with appre- 
ciable growth rates and, therefore, the efficiency of generation of 
the on-axis high-frequency electromagnetic wave can be severely 
degraded. Furthermore, electromagnetic waves with group veloci- 
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ties opposite to the direction of electron beam propagation can be 
absolutely unstable. 33 refs. 


25662 Correction to the adiabatic approximation for vari- 
able parameter free-electron lasers. Garrison, J.C.; Wong, J. 
(Lawrence Livermore Natl Lab, Calif). JEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics; QE-17: No. 8, 1469-1475(Aug 1981). 

The limits of validity of the adiabatic approximation com- 
monly used in one-dimensional theories of variable parameter free- 
electron lasers (FEL) are obtained by formulating a Lie-transform 
perturbation theory in which the zeroth-order problem is the adia- 
batic approximation, modified to include any secular effects due to 
the nonadiabatic part of the Hamiltonian. It is shown that secular 
effects are absent in first order, and that the second-order secular 
terms can be neglected in practical FEL calculations. The lowest 
order nonsecular effects are evaluated by perturbation theory and 
are shown to yield small terms which can be easily included in 
Maxwell's equations for the signal field. 28 refs. 


25663 Theory of the transverse gradient wiggler. Kroll, 
N.M.; Morton, P.L.; Rosenbluth, M.N.; Eckstein, J.N.; 
Madey, J.M.J. (Univ ‘of Calif, San Diego). IEEE (Institute 
of Electrical and Electronics Engineers) Journal of Quantum 
Electronics; QE-17: No. 8, 1496-1507(Aug 1981). 

Analytical models are developed for the operation of gain- 
expanded transverse gradient wigglers in the low, medium, and 
high optical intensity regimes. The first two are Raman regimes in 
which the optical wave and transverse betatron oscillations grow 
simultaneously. They differ from one another only in the nature of 
the saturation mechanism. The third or high intensity regime is a 
trapped particle regime physically very similar to the regime of 
high extraction variable parameter wigglers. 6 refs. 


25664 Free-electron interactions with light using the in- 
verse Cerenkov effect. Edighoffer, J.A.; Kimura, W.D.; Pan- 
tell, R.H.; Piestrup, M.A.; Wang, D.Y. (Stanford Univ, 
Calif). JEEE (Institute of Electrical and Electronics Engi- 
neers) Journal of Quantum Electronics; QE-17: No. 8, 1507- 
1514(Aug 1981). 

An analysis and experimental verification of momentum 
modulation of relativistic electrons by laser light using the inverse 
Cerenkov effect is presented. As an alternative to the free-electron 
laser for achieving energy exchange between particles and photons, 
the inverse Cerenkov effect uses the index of refraction of a gas- 
eous medium to retard the phase velocity of an electromagnetic 
wave, enabling the electrons to remain in a field of constant phase. 
The momentum modulation converts to charge-density modulation 
by allowing the electrons to drift, thus forming electron bunches 
separated by optical wavelengths. An analysis is presented for the 
maximum amount of energy exchange, the energy exchange distri- 
bution, and the optimum bunching distance. A computer simulation 
of the interaction process is also given. 19 refs. 


25665 Self-consistent model for high repetition rate 
copper vapor lasers. Kushner, M.J. (Sandia Lab, Albuquer- 
que, NM). JEEE (Institute of Electrical and Electronics - 
neers) Journal of Quantum Electronics; QE-17: No. 8, 1555- 
1565(Aug 1981). 

A computer model for a high repetition rate copper vapor 
laser is described. Equations for the discharge pulse, laser pulse, 
and interpulse afterglow period are simultaneously integrated over 
many discharge cycles until a consistent solution is obtained. In this 
way, consistent initial conditions are obtained and many scaling 
characteristics of the copper laser are successfully reproduced. This 
is a major improvement over models which consider only a single- 
laser pulse. By modeling both an ideal and real laser, and compar- 
ing the results to experimental data, it is determined that the peak 
electron temperature and the initial density of metastable copper 
are the factors which dominate the performance of the laser. Proc- 
esses wnich effect these two quantities are therefore the most im- 
portant in describing the laser. 19 refs. 
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4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 24265, 24811, 24893, 24896, 25216, 25217, 
25421, 25637, 25673, 25700, 25704, 26875 


25666 (KFK—3070, op 

urements. A it measuring methods. 
mann, J.; John, H.; Moeller U. Feb 1981. (In German). 
NTIS (Us Sales Only), PC A14/MF AOl1. Order Number 
DE82780083. 

From 7. annual PNS colloquium; Karlsruhe, F.R. Germany 
(25 Nov 1980). 

An important parameter in the analysis of LOCAs in LWRs 
is the two-phase mass flow of the coolant from a break. The neces- 
sity of being able to measure two-phase mass flows as accurately as 
possible puts high requirements an two-phase mass flow measuring 
equipment to be universally applied. In the report some of these 
methods (among others radionuclide method, true mass flow meter, 
gamma densitometer, and venturi nozzle) are picked out and illus- 
trated in more detail. This is done by presenting the measuring 
methods according to a certain classification of the methods. 


(SFB—80/E/156) Laser Doppler anemometry and 
its application in flow metering. Durst, F. (Karlsruhe Univ. 
(TH) (Germany, F.R.). Sonderforschungsbereich Ausbrei- 
tungs- und Transportvor, e in Stroemungen). Jan 1980. 
34p. (In German). Karlsruhe Univ., Germany. 

The author describes the physical fundamentals of laser 
Doppler anemometry and attempts to illustrate these by means of 
Moire-interferograms. Developments in laser Doppler anemometers 
are reviewed which are used in many fields of fluid mechanics 
today. Applications are presented in a few selected flows in order 
to illustrate some of the advantages of optical velocity measure- 
ment. 


25668 Transient fluid flow in porous media: inertia-domi- 
viscous-dominated 


nated to transition. Nilson, R.H. (Sandia 
Lab, Albuquerque, NM, USA). Journal of Fluids Engineer- 
ing; ‘103: No. 2, 339-343(Jun 1981). 

In the present paper, the authors review the self-similar 
asymptotics of Morrison, augmenting his gas-compression results 
with new results (and new scaling) for gas-rarefaction and for 
liquid flows. Thereafter, they investigate the character of the transi- 
tion flow, both as it departs from the early self-similar asymptote 
and as it approaches the late self-similar asymptote. 11 refs. 


25669 Flow velocity dependence of damping in tube 
cross-flow. Chen, S.S.; Jendrzejc- 


arrays qo to liquid 
zyk, J.A. (Argonne Natl Lab, Ili, USA). Journal of Pressure 
Vessel Technology; 103: No. 2, 130-135(May 1981). 
Experiments are conducted to determine the damping for a 
tube in tube arrays subjected to liquid cross-flow; damping factors 
in the lift and drag directions are measured for in-line and stag- 
gered arrays. It is found that: 1) fluid damping is not a constant, but 
a function of flow velocity; 2) damping factors in the lift and drag 
directions are different; 3) fluid damping depends on the tube loca- 
tion in an array. 8 refs. 


Computational method for free surface hydrodyna- 
aa. Hirt, C.W.; Nichols, B.D. (Los Alamos Sci Lab, NM, 
USA). Journal of Pressure Vessel Technology; 103: No. 2, 136- 
141(May 1981). 

There are numerous flow phenomena in pressure vessel and 
piping systems that involve the dynamics of free fluid surfaces. For 
example, fluid interfaces must be considered during the draining or 
filling of tanks, in the formation and collapse of vapor bubbles, and 
in seismically shaken vessels that are partially filled. To aid in the 
analysis of these types of flow phenomena, a new technique has 
been developed for the computation of complicated free-surface 
motions. 9 refs. 
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4205 Materials Testing 


REFER ALSO TO CITATION(S) 24852, = 25636, 25654, 25655, 25995, 
25997, 25998, 25999, 26000, 26001, 26002, 26003 


(WCAP—9397) Fracture-toughness parameters ob- 

tests. Witt, F.J. (Westing- 

ittsburgh, +" (USA). Nuclear 

Oct 1978. 125p. Westinghouse Elec- 

tric Box 10864, ittsburgh, PA 15236. 
Order Number D DE82902337. 

This report is an exposition on the fracture behavior of small 


lance capsules of light water nuclear power plants and to the frac- 
ture characteristics of steels which exhibit a low upper shelf 
Charpy impact energy. This report provides specific guidance for 
obtaining fracture related information critical for making reasonable 
engineering evaluations of the integrity of potentially flawed steel 
structures. 


Bray ne of a center-cracked 
panel of an strain hardening material. Zahoor, 
A.; Paris, P.C. (Battelle, Columbus Lab, Ohio). Journal of 
Engineering Materials and Technology; 103: No. 1, 46-54(Jan 

An analysis for crack instability in an elastic-plastic strain 
hardening material is presented which utilizes the J-integral and the 
tearing modulus parameter, T. A center-cracked panel of finite di- 
mensions with Ramberg-Osgood material representation is analyzed 
for plane stress as well as plane strain. The analysis is applicable in 
the entire range of elastic-plastic loading from linear elastic to full 
yield. 18 refs. 


4207 Vacuum Engineering 


25673 Vacuum chamber with a supersonic-flow aerody- 
namic window. Hanson, C.L. (to Dept. of Energy). US 
a 196,998. 14 Oct 1980. 23p. Contract W-7405-ENG- 

A supersonic flow aerodynamic window is disclosed where- 
by a steam ejector situated in a primary chamber at vacuum ex- 
hausts superheated steam toward an orifice to a region of higher 
pressure, creating a barrier to the gas in the region of higher pres- 
sure which attempts to enter through the orifice. In a mixing cham- 
ber outside and in fluid communication with the primary chamber, 
superheated steam and gas are combined into a mixture which then 
enters the primary chamber through the orifice. At the point of 
impact of the ejector/superheated steam and the incoming gas/su- 
perheated steam mixture, a barrier is created to the gas attempting 
to enter the ejector chamber. This barrier, coupled with suitable 
vacuum pumping means and cooling means, serves to keep the 
steam ejector and primary chamber at a negative pressure, even 
though the primary chamber has an orifice to a region of higher 
pressure. 


4208 Electronic Circuits And Devices 
REFER ALSO TO CITATION(S) 24579, 25991 


25674 Proton damage effects on light emitting diodes. 
a B.H.; Barnes, C.E. (Sandia National Laboratories, Al- 

uquerque, "New Mexico 87185). Journal of Applied Physics; 
33: No. 3, 1772-1780(Mar 1982). 

We have studied the effects of 16-MeV proton irradiation on 
the performance of a variety of light emitting diodes (LED’s) emit- 
ting between 820 and 1300 nm. Total light output and current were 
measured at room temperature as a function of forward bias prior 
to and following a sequence of room temperature 16-MeV proton 
irradiations. Our results indicate that the relative amount of proton- 
induced from one LED type to another is similar to 
that observed for neutron and gamma irradiations. More specifical- 
ly, the most sensitive device is the amphoterically Si-doped GaAs 


4208 Electronic Circuits And Devices 


LED which is characterized by a long preirradiation minority car- 
rier lifetime. The most resistant LEDs are the high radiance 
GaAlAs (820 nm) and InGaAsP (1300 nm) LEDs. As in the case of 
Si devices, the degradation rate per irradiating particle fluence is 
significantly greater for proton irradiation of these LEDs than it is 
for neutron exposure. Neutron damage data presented herein indi- 
cate that the ratio of proton-to-neutron degradation rates can be as 
peste Lifetime-damage constant products for constant cur- 

rent operation are calculated for each LED type and vary from 1.5 
x 10°" cm*/p for the InGaAsP LED to 1.1 x 10™° cm*/p for the 


amphoterically Si-doped GaAs LED. 


25675 Mg diffused zinc n/p junctions. Bhu- 
shan, M. (Institute of Energy version, University of 
Delaware, Newark, Delaware 19711). Journal of Applied 
Physics; 53: No. 1 <14si9gan 1982). 

Tecte ¢ 1d. ZnsP2 Schottky solar cell in air results in the 
formation of an n/p junction due to the diffusion of Mg in ZnsPs. 
The cells are fabricated on large grain polycrystalline ZnsP2 
wafers. The junction depth is determined from the change in the 
measured collection efficiency of the cell after heating and follows 
a (time)/sup 1/2/ dependence. The diffusion coefficient has been 
measured in the temperature range of 75—150 °C. The short-circuit 
current and open-circuit voltage of the homojunction qualitatively 
follow the theoretical predictions. A diffusion voltage of 1.2 V and 
a maximum open-circuit voltage of 0.6 V have been achieved. 


25676 Fatigue aging of adhesive bonds. DeLollis, N.J. 
(Sandia Labs., Albuquerque, NM). SAMPE (Society for the 
Advancement of Material” and Process Engineers) rterly; 
13: No. 1, 9-13(Oct 1981). Contract AC04-76DP00789. 

A year-long study has been made of the effect of fatigue on 
the bond between two epoxy encapsulant formulations and a fused 
alumina disc. The variables studied included isothermal aging at 
temperatures up to and including the cure temperature and cyclic 
thermal aging from +74°C to -54°C. The encapsulants were glass 
microballoon filled epoxies differing only in curing agents. One was 
cured with an aromatic amine eutectic (Shell Curing Agent Z). The 
other was cured with diethanolamine. The Z cured encapsulant 
bond failed completely at the bond interface with little or no aging; 
infrared evidence indicated a soluable interlayer as a possible cause 
of failure. The diethanolamine cured encapsulant survived a year of 
isothermal aging with little or no evidence of bond degradation. 
Cyclic thermal aging resulted in gradual bond failure with time. An 
extrapolation of the cyclic aging data indicates that the stresses in- 
duced by thermal cycling would result in complete bond failure in 
about 1200 days. 


25677 Method using laser irradiation for the production 
silicon and 


of atomically clean crystalline jum sur- 

faces. Ownby, G.W.; White, C.W.; Zehner, D.M. (to De- 

=a on of Energy). US Patent 4,292,093. 29 Sep 1981. 
iled date 28 Dec 1979. vp. 

PAT-APPL-108199. 

This invention relates to a new method for removing surface 
impurities from ine silicon or germanium articles, such as 
off-the-shelf p- or n-type wafers to be doped for use as junction de- 
vices. The principal contaminants on such wafers are oxygen and 
carbon. The new method comprises laser-irradiating the contami- 
nated surface in a non-reactive atmosphere, using one or more of q- 
switched laser pulses whose parameters are selected to effect melt- 
ing of the surface without substantial vaporization thereof. In a 
typical application, a plurality of pulses is used to convert a surface 
region of an off-the-shelf silicon wafer to an automatically clean 
region. This can be accomplished in a system at a pressure below 
10-8 torr, using q-switched ruby-laser pulses having an energy den- 
sity in the range of from about 60 to 190 mw/c 


25678 Digital random pulser for testing nuclear intrumen- 
tation. Swansen, J.E.; Ensslin, N. (Los Alamos Scientific 
Lab., NM (USA)). Nuclear Instruments and Methods in 
Physics Research; 188: No. 1, 83-91(1 Sep 1981). 

A digital random pulser circuit on a linear feedback shift 
register is described. The circuit. provides a wide range of discrete 
output rates and exhibits very little deadtime. The testing of this 
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circuit and its use with a neutron coincidence counter electronics 
circuit is-discussed. 


4209 Waste Processing Plants And Equipment 
REFER ALSO TO CITATION(S) 24480, 24481 
4210 Combustion Systems 


REFER ALSO TO CITATION(S) 24510, 24815, 24816, 25194, 25215, 25218 


Economics of air gasification for retrofitting oil/ 

ng ey Reed, T.B.; Jantzen, D.; Corcoran, W.P.; With- 

Soe, R. (Solar Energy Research "Inst., Golden, CO). pp 

301-308 of Biomass tion: iD Nowe and technology. 

(98D T.B. (ed.). Park Ridge, NJ; Noyes Data Corporation 
1). 

The technology and economics of biomass gasifiers are ex- 
amined. A comparison is made between the economics of retrofit- 
ting and the economics of complete combustion installations for 
biomass. A particularly attractive feature of air gasification is that it 
permits continued use of existing gas/oil equipment with retrofit- 
ting. A partial list of manufacturers of gasifiers suitable for convert- 
ing gas/oil boilers is given. This material has been previously an- 
nounced in EDB as a part of SERI/TR-33-239(Vol.3). (DMC) 


25680 Tile-based stoves. A manual for the expert. Mar- 
esch, H. Stuttgart, nee, | F.R.; Informationsstelle Ka- 
chelofen (1980). vp. (in German 

This is a manual for tile-based stoves, i.e., for stationary re- 
generative furnaces with hand-made brick chambers consisting 
mainly of tiles and fire-clay and being operated with solid fuels. 
This manual is a summary of some excerpts from the ‘'Reichsgrund- 
saetze fuer Kachelofen - und Kachelherdbau’ of September 1942 
and of DIN 18899 ‘Kachelgrundoefen - Begriffe, Bau, Guete und 
Leistung’ of August 1955, supplemented by tips and standards con- 
cerning ¢.g., chamber furnaces based on wood firing. This manual 
is not a textbook but it contains explanations for the expert - for the 
builders of tiled stoves as well as for architects. 


25681 Fluidized combustion: systems and 
London, ; Institute of Energy (1980). 47 
8011134—). e Institute of Energy, 18 Devo 
London, England. 
rye International conference on fluidised combustion: sys- 
ont coptastions ; London, UK (3 Nov 1980). 
titute of Energy sponsored an International Confer- 
ence on Fluidized Combustion: Systems and Applications in 
London, England, November 3-5, 1980. Forty-two papers from the 
m_ have been indexed individually into EDB and ERA. 
“ 


25682 Fluidized combustion: systems and applications. 
LaNauze, R.D. (Commonwealth Scientific and Industrial 
Organization, North Ryde, ep PP KA.1-KA.20 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Some of the significant dev lopments in fluidized-bed com- 
bustion technology since 1975 are reviewed and used to illustrate 
the state of knowledge in this field. Areas needing fundamental re- 
search and commercial development are elucidated. It is concluded 
that there is a need for bench and pilot-scale experimentation as 
well as information on the performance of demonstration plants. 


25683 eee en ae een tie Cat et 
boilers. Virr, M.J. (Stone Platt Fluidfire Ltd., West Mid 


lands, England). pp aang pe of Fluidized combustion: 
Boergy (1980), applications. London, England; Institute of 


From International conference on fluidised combustion: sys- 


tems and London, UK (3 Nov 1980 
The Besion and dcodenenad of ¢ titans tad contuttinn 


water tube boiler is described. The concept of the concave circulat- 
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ing fluidized bed with heating surface in wing panels was tested in 
a number of pilot units. This concept was then applied to a range 
of D shaped water tube boilers from 4500 to 23,000 kg/hour capac- 
ity. The operating experience and economics are discussed includ- 
ing the combustion experienced from burning coal to refuse fuels in 
the first commercial installation of 4500 kg/hour of steam capacity. 


a commercial fluid bed package 


25684 Development of 
boiler. Brealey, as howlendy J.H. (Ni Mer pig 
dustries, ). pe TA.2.1-IA.2.7 of Fi 


combustion: p+ Bn aang applications. London, England; In- 
stitute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Development work in NEI during the past five years has 
been directed toward the introduction of a range of package boilers 
capable of operating automatically and burning a wide variety of 
solid fuels. In order to incorporate standard components it has been 
necessary to develop equipment for fuel feeding and for recycling 
material lost from the bed during operation. Extensive use has been 
made of aerodynamic models to optimise gas flow patterns and of 
rigs to investigate combustion behaviour. Two horizontal shell boil- 
ers have been used, the first designed for a chain grate was con- 
verted to fluid bed operation, and the second was designed specifi- 
cally for fluid bed combustion. The latter boiler supplied works 
steam throughout the winter of 1979/1980. 


25685 Development and commercial application of liquid- 
fuelled fluidized combustion. Barker, D. (BP Research 
Centre, Middlesex, England); Beacham, B. pp IA.3.1- 
IA.3.11 of Fluidized combustion: systems and applications. 
London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Recent advances in the technical development of liquid- 
fuelled fluidized combustion are described. The development of in- 
jection systems which enable satisfactory performance to be 
achieved with a very wide range of liquid fuels, including petro- 
leum product ranging from kerosene to vacuum residues, and other 
combustible materials such as alcohols and liquid wastes is detailed. 
Combustion efficiencies are normally very high (>99.5% at 3% 
Ox) and the difficulties of formation of agglomerations/sintered de- 
posits in the bed which have been previously considered significant 
obstacles have been overcome. The development of a novel start 
up method which enables in-bed combustion of liquid fuels to raise 
temperatures very rapidly and which can be applied to coal-fired 
and other plant is also covered. Areas where these developments 
are being applied in commercial-scale operations are also outlined. 


fluidized bed combustion boilers. Michaels, H.J.; 
Beacham, B. pp 1A.4.1-IA.4.9 of Fluidized combustion: sys- 
tems and applications. London, England; Institute of 
Energy (1980), 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Based on information provided by the UK National Coal 
Board and by BP, the Johnston Boiler Co. of Michigan, USA has 
developed a commercial range of fluidized bed combustion fire-tube 
boilers capable of utilizing a wide range of gaseous, solid and liquid 
fuels. The first stage in this development was the manufacture and 
operation of a prototype boiler of 4500 kg steam/hour capacity, 
and the main design features and performance of this unit are de- 
scribed. Data and experience obtained from the combustion of high 
and low sulphur coals, distillate and residual fuel oils, natural gas, 
and miscellaneous waste materials have enabled a full product line 
to be offered on a traditional business basis. Units can be provided 
for generating hot water and steam at capacities of between 1100 
and 22,700 kg/h and at pressures up to 20 bar (steam). Examples of 
commercial designs and applications are outlined, together with 
typical operating performances. 


Development of a commercial range of multi-fuel 
packaged 
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"London, England; Institute of 


rag a on fluidised combustion: sys- 
; London, UK (3 Nov 1980). 
fe recently completed two ex- 
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ve shown that the corrosion potential within a fluidized 
markedly reduced by variations in operating 
been demonstrated that certain high chromi- 
austenitic stainless steels appear suitable for 
tubes where metal temperatures do not exceed 
650°C. Certain fecralloy steels together with some stainless steels 
may be suitable for uncooled components within the bed. The need 
is indicated for long term testing to confirm the suitability of these 
materials for the applications described. 


25688 Development and operating experience of coal 
industrial fluidized bed boilers. Fisher, M.J.; Payne, 
R.C.; Tate, P.; Willis, D.M. (Coal Research Establishment, 
Cheltenham, tenham, England). pp IA.6.1-IA.6.15 of Fluidized com- 
bustion: systems and applications. London, England; Insti- 
tute of Energy (1980). 

From International conference on fluidised combustion: sys- 

tems and lications; London, UK @ Nov 1980). 
A lopment programme for the application of fluidized 
bed combustion to industrial boilers burning commercially available 
coal grades, up to 26 mm particle size, was initiated at the Coal Re- 
search Establishment in 1973. The practical experience obtained 
three such boilers, operating at commercial premises over the 
3 years is described. Scientific generation’ boilers, based on the 
of this testwork and operating experience, are discussed. Ef- 
have been applied to the adaptation of conventional shell boil- 
to fluidized bed combustion, and one such retrofit arrangement 


geet 
up 
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Operation of the Georgetown University fluidized 
bed system. Gamble, R.L. (Foster Wheeler Boiler Corp., 
London, England). pp IB.1.1-IB.1.10 of Fluidized combus- 
tion: systems and applications. London, England; Institute 
of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The 45 ton/h (100,000 Ib/h) Georgetown University fluid- 
ized bed steam generator, designed and built by Foster Wheeler 
Energy Corporation, is the first full scale industrial demonstration 
unit to go into commercial operation in the US. This system has 
operated in excess of 3500 and has proven that a coal-fired fluidized 
bed system can be successfully operated in a densely populated area 
while continuously meeting the strict Washington, DC stack emis- 
sions limits. The following sections describe the design of the 
Georgetown University facility and operating experience through 
August 1980. 


25690 CFB summerside project: an AFBC boiler for high 
sulphur coal and wood chips. Friedrich, F.D. (Energy, Mines 
and Resources, Ottawa, Ontario). pp IB.2.1-IB.2.10 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, > (3 Nov 1980). 

Two conceptual designs of AFBC boiler for a heating plant 
in Atlantic, Canada, are described. The plant will consist of two 
boilers, each generating 18 Mg/h of medium pressure steam. High- 
volatile bituminous coal containing up to 20% ash and 5% sulphur 
is the main fuel; wood chips are a supplementary fuel. Emission 
limits on SC2, NO/sub x/ and particulates apply. The two designs 
differ substantially, one being based upon British, the other upon 
American technology. Both design teams are now preparing de- 
tailed designs and firm price proposals. Contract award for one 
system is scheduled for March 1981 and commissioning is expected 
in 1982 or 1983. 
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25691 First experimental results of the Flingern demon- 
stration plant. ff, J. (Ruhrkohle Oel und Gas GmbH, 
nal Germany); W.O. Wied, E. pp IB.3.1-IB.3.10 of 
combustion: systems and applications. London, 

Englands Institute of Energy (1980). 
From International conference on fluidised combustion: sys- 


facility for testing the fluidized bed technology has successfully 
been completed. The individual process steps, the combustion con- 
ditions and the individual components of the plant were optimized 
in the experimental operation. Particular interest was taken in the 
operational harmony between fluidized bed combustion and steam 
generation. The operating reliability and acceptability to the envi- 


ronment were proved in continuous 


Experience in the design and control of water tube 
AFBC boilers’ Macdonald, DM. and). pp 1.415 Com- 
bustion Contractors, Sussex, England). 4.1-IB.4.12 of 
Fluidized combustion: systems and app 
England; Institute of Energy (1980). 
etn he 
mh eae beaten SS OS SS. 
“am? “Gon al Gos pilieny aanmaniaes ts in the commercial applica- 
tion of large water tube AFBC boilers is the provision of a suitable 
control system. This paper describes some of the basic design fea- 
tures of combustor systems offered by Fluidized Combustion Con- 
tractors, together with the philosophy of their control systems. 
Factors affecting performance and response time are discussed to- 
gether with their relationship to the choice of feed system. It is 
shown that conventional steam flow/air flow control methods are 
not suitable for FBC systems. It is concluded that good control can 
be achieved but that the techniques must be carefully chosen to 
match the combustor and its feed system. 


25693 Industrial coal fired fluidized bed demonstration 
programme: a progress report. Accortt, J.I.; Comparato, J.R.; 
Norcross, W.R. (Combustion Engineering, Inc., Windsor, 
CT). pp IB.6.1-IB.6.8 of Fluidized combustion: systems and 
applications. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK ay Nov 1980). 

A prototype, shop-assembled fluidized bed boiler has been 
installed at the Great Lakes Naval Training Facility in the State of 
Illinois in the United States. The boiler, scheduled for startup in 
1980, is designed to provide 50,000 Ib/h of steam at 560 F and 365 
psig. 


25694 egy 
ston, D; os gg 


plant. 
. (Deborah Fluidized 
Combustion Ltd., Durham, England). PP IIA.1.1-ITA.1.10 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 
ternational 


Buckle, D: 


From In conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The development, design, and operation of a circulating 
fluidized bed boiler plant is briefly described. The plant, at Avon- 
mouth, England, produces process steam from the combustion of 
waste acid tars and waste oils, and saves the client the cost of tar 
disposal, and reduces the works’ fuel bill. Some results from several 
months operation, together with a brief specification, are included. 


25695 ee bed combustion air heater. Arsic, B.T.; 
Jovanovic, (Inst. for Thermal and 
Energy | Re ‘Beograd, Yugoslavia). PP .2.1-ITA.2.5 
of Fluidized combustion: systems and applications. London, 
England; Institute of Suey (1980). 
From International conference on fluidised combustion: sys- 
tems and he London, UK (3 Nov Snag 9 
bed combustion air heater is being developed. 
The muna ei uve das ta ee emer, ee 
coal and sand. The first experimental results of Yugoslav lignites 
burned in a laboratory set-up are satisfactory; and on the basis of 
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these results, the development of furnaces for wide application is 
appraoached. 


Fluidized fired dryers and process 
Wheatley, P.C. (G.P. Worle ey & Co., St. Helens, ); 
es J. pp 11A.3.1-IIA.3.6 of Fluidized combustion: sys- 

lications. London, England; Institute of 
val w98O 
From International conference on fluidised combustion: sys- 
tems and af souiioctions UK (3 Nov 1980). 

The development of coal fired fluidi bed furnaces for 
providing hot gas for thermal process plants by G.P. Worsley & 
Co. and the National Coal Board is described. The furnace design 
concept and applications are discussed. The future for this equip- 
ment is explored. 


ag Gage tnt. Sum Seabhek Semaee, eke, R. 
Applied Combustion Systems Ltd., yor New Zea- 
land) G our, 1.A.; Hoult, B.D. pp IIA.4.1-IIA.4.4 of 

uidized combustion: systems and applications. London, 

England, Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 

tems and applications; London, UK (3 Nov 1980). 

The disposal of wet bark and d wood waste is of particular in- 
terest to the New Zealand timber industry and it is possible to burn 
this efficiently in a fluid bed and recover most of the energy in the 
form of clean hot air, for drying purposes. The fuel is burnt in a 
central fluidized bed and heat is transferred through stainless steel 
walls to a secondary fluidized bed. The fluidizing air for this bed 
can then be used for process drying with no moisture or combusti- 
ble contamination. This system makes best advantage of the high 
heat fluxes attainable in the fluidized beds. This concept was trans- 
lated from University research to a unit which provides 5.5 MW of 
clean hot air for direct contact drying of wood fiber. Design con- 
cepts and initial operating experience of this furnace are described. 


25698 Experience with a fluid bed test rig - results from 
i eS Pritchard, A.B.; 


commissioning 
Caplin, P.B. (The yor Co., Bedfordshire, 


England). pp IIB.4. Lae re 11 of Fluidized combustion: sys- 
tems and applications. London, England; Institute of 
Energy (1980), 
From International conference on fluidised combustion: sys- 
ont cogteatoes London, UK (3 Nov 1980). 
acility for carrying out test firings of various materials 
using a fluid bed combusiion system comprised a hot gas generator 
having a design heat release of 10.54 GJ/h. The tests involved 
proving designs of fuel feeding devices, the behaviour of 
various bed materials in respect of ‘life’, and the effects of high 
moisture content materials, such as peat and lignite, on bed tem- 
perature control. A typical selection of results is given with ex- 
planatory comments. Results of tests on a hot gas generator applied 
to a high temperature crop drier are included to supplement the 
test rig data. 


25699 Application of pressurized fluidized bed combus- 
tion in the process and chemical industries. Harboe, H. 
(ASEA A/S, Copenhagen, Denmark). pp IlII.3.1-I11.3.8 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980 

Pressurized fl fluidized bed cneten ae Md uld find many ap- 
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fired installation to coal fired PFBC. 


— Preliminary x-ray study of the effect of pressure 

a bubbling gas fluidized bed. Rowe, P.N.; MacGillivray, 
HJ. (Univ. College, London, England). pp IV.L.L-1V.19 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and coptinstions; Landen, UK © Mov 1908 
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pressure. Gas velocity was up to 88 mm/s and pictures were com- 
pared at the same superficial gas velocity but different pressure. 
Bubble size, concentration and velocity were measured and data 
from hundreds of individuals used to estimate parameters describing 
the bubble population at a level 200 mm above the distributor 
plane. Mean bubble volume is reduced by about 30% on increasing 
pressure but the distribution of bubble size is little changed. Aver- 
age bubble velocity is increased by about 20% and the visible 
bubble flow is reduced by about one-quarter. The bubble hold-up is 
thus reduced by 50% or more. Interstitial flow clearly increases 
with pressure and we believe this to be its main effect. Whilst our 
results are confined to a fairly limited experimental range, there is 
reason to think that the conclusions apply to many other systems 
and conditions. 


25701 Modelling the dynamics of fluidization and com- 
bustion in a coal-fired fhe. van der Post, A.J.; Bos; O.H.; 
Boelens, G. (Delft Univ., Netherlands). pp IV.3.1-IV.3.10 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A model for the dynamic behaviour of a fluidized combus- 
tion process is proposed. The model incorporates a description of 
the mechanisms of fluidization, combustion of carbon particles and 
heat transfer between the bed and cooling tubes. The paper dis- 
cusses the various hypotheses and simplifications needed to arrive 
at a model that represents the main dynamic phenomena of the 
process and yet is simple enough to be useful in control system 
design. Some preliminary results are given in which the simulated 
process model behaviour is compared with actual data from pilot 
plant experiments. . 


25702 Combustion, gasification and heat transfer in a 
pilot plant steam generator. Naude, D.P. (Univ. of Cape 
Town, South Africa); Dutkiewicz, R.K.; Magasiner, N. pp 
IV.4.1-IV.4.8 of Fluidized combustion: systems and applica- 
tions. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Tests were conducted on a 1000 mm dia water-cooled pilot 
plant to study both combustion and gasification in fluidized beds 
ranging from 120 to 230 mm static bed depths. By operating the 
bed substoichiometrically it was found that the rating could be in- 
creased; however, the poor combustion efficiency was not im- 
proved by these means. The coarse fraction of the entrained ash 
contains a large proportion of the unburned carbon. Pneumatic 
overbed spreading of the coal resulted in lower carbon losses than 
from a simple underbed feeder. Heat transfer from the bed to the 
surrounding cooling surface and to a 76.2 mm OD horizontal im- 
mersed tube was studied. These studies were augmented by the 
measurement of heat transfer coefficients by an adjustable heat 
transfer probe. 


25703 Combustion rates in a fluidized bed combustor. 
Garbett, E.S.; Hedley, A.B. (Univ. of Sheffield, England). 
PF IV.6.1-IV.6.8 of Fluidized combustion: systems and 
cations. London, England; Institute of Energy (1980). 
From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A mathematical model of an FBC has been developed which 
compares the effect on carbon loading in the bed for two different 
combustion mechanisms. The combustion rates are determined from 
experimental data previously published and indicate a method for 
determining the particle surface temperature. The effect of bed tem- 
perature, particle temperature and bubble diameter is investigated. 
Attention is drawn to the care which must be exercised in the 
choice of mechanisms and parameters when modelling FBC’s. 


25704 Study of heat transfer in a natural gas fuel fluid- 
ized bed combustion system. Jamaluddin, A.S. (Petrobangla, 
Dacca, Bangladesh); Islam, M.N. pp IV.8.1-IV.8.7 of Fluid- 
ized combustion: systems and applications. London, Eng- 
land; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 
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A premixed natural gas (methane : 96%)/air burning fluid- 
ized bed of 150mm diameter was operated at varying fuel gas/air 
ratio with initial bed heights of 0.025m and 0.05m. Chamotte parti- 
cles of 1.55 mm diameter was used as bed material. Heat transfer 
coefficients for copper-tube coils of diameters 98mm and 69mm, 
and a copper-pipe cylinder of 50mm dia and 0.05m height im- 
mersed in the burning bed, were found to vary from 135 to 252 W/ 
m?K. The working temperature range of the burning bed was from 
1173 K to 1460 K with heat transfer surfaces immersed. 


25705 Mechanism of the sulphation of limestone during 
fluidized bed desulphurisation. Burdett, N.A. (Central Elec- 
tricity Generating Board, Southampton, England). pp V.1.1- 
V.1.8 of Fluidized combustion: systems and applications. 
London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Results are presented of small-scale experiments designed to 
elucidate the chemical processes occurring during the reaction of 
sulphur oxides with the sorbent in a fluidized bed combustor. It has 
been found that some sorbents were readily deactivated by CaSO‘ 
formation and concomitant pore-plugging and were observed to 
react to extents dependent on the concentrations of SOs, SOs and 
O, in the ambient gas. On the basis of these experiments, it is pro- 
posed that the sulphation of CaO at temperatures between 700 and 
900°C occurs through an SOs intermediate and that the SO; con- 
centrations within the pores of the particle may play an important 
part in determining the overall kinetics of the process. In support of 
this hypothesis, a mathematical model has been constructed, using a 
modified grain theory approach, which may be utilized to explain 
the experimental results. 


25706 Design and operation of pressurized fluidized bed 
combustors for sulphur oxide emissions control. Newby, 
R.A.; Ulerich, N.H.; Keairns, D.L. (Westinghouse Research 
& Development Center, Pittsburgh, Pennsylvania). pp 
V.5.1-V.5.12 of Fluidized combustion: systems and applica- 
tions. London, England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

The sulphur oxide (SO/sub x/) control performance of pres- 
surized, fluidized bed combustors (PFBC) is assessed. Three aspects 
are considered: the nature of the sorbent; the PFBC power cycle 
condition (temperature, pressure, adiabatic combustor versus 
boiler); and the combustor operating conditons (velocity, bed 
depth, sorbent particle size, excess air level). The calcium-to-sul- 
phur feed ratio required to satisfy US SO/sub x/ emissions stand- 
ards is estimated for a variety of sorbents and PFBC cycles (e.g., 
boilers, air-heaters, adiabatic combustors). The combustor pressure 
is a critical parameter for sulphur removal performance. 


25707 Commercial development of spouted/fluidized bed 
combustors in Australia. Baker, R.S. (Pyrecon Pty. Ltd., 
Sydney, Australia); Wilkinson, R.C. pp VI.1.1-VL1.12 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

A novel technique of fluidization created by the presence of 
a multiplicity of indiviual spouts is discussed. The spouts created by 
horizontally inclined air distributors are suitably arranged to en- 
courage systematic circulation of bed material. Evidence is present- 
ed to indicate that a wide range of fuels and wastes are suitable for 
combustion by this technique including low flash point liquids and 
once through (low terminal velocity) solids. Standard modules 
which are commercially available for incineration, hot gas genera- 
tion and steam raising by waste heat recovery and range from 1 to 
7 MW combustion capacity (0.5 to 4 m? bed area) are described. 
The design and operating characteristics of two commercial units 
are discussed to illustrate features of spouted/fluidized bed combus- 
tion. 
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25708 Circulating fluidbed combustion, an efficient tech- 


nology for energy and environmental protection. Reh, 
L.; Schmidt, HW. Beadimos G.; Petersen, V. (Lurgi-Ge- 


. ur; 
Frankfurt, Germany). pp VI.2.1-VI.2.11 of 
Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and Fe ag London, UK (3 Nov 1980). 

Following a review of typical commercial fluidbed combus- 
tion applications with reference to different fields of applications 
and types of fuel, a brief description of the circulating fluidbed 
principle is given. Its advantages in performing combustion at very 
uniform temperatures and sufficient gas/solid contacting time con- 
ditions, making it very suitable also for low temperature combus- 
tion down to temperature levels around 600°C, are explained by 
typical commercial calcining applications in the industries of alu- 
minium and stones and earths. The advantages of circulating, high 
gas-velocity fluidbed boilers for the combustion of coal, and other 
solid fuels, are discussed. The advantages compared to classical 
fluidized bed combustions include high efficiencies of combustion 
(>99%) and efficient sulphur capture (>85%) at lower Ca/S 
ratios, simpler coal feed system, lower NO/sub x/-emission (100- 
200 ppM) by staged combustion and greater flexibility in load fol- 
lowing operations. 


25709 Progress in fluidized bed combustion re- 
search, Subzwari, M.P.; Swithenbank, J. pp VI.3.1-VI1.3.11 
of Fluidized combustion: systems and applications. London, 
England; Institute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

Rotating fluidized bed (RFB) combustion offers the advan- 
tages of very high combustion intensities, very short start-up times, 
high turn-down ratio, good dynamic response and an option to use 
a variety of fuels including low grade fuels. These advantages make 
the RFB combustor of potential interest to meet future energy re- 
quirements. Continuing research in RFB combustion is unveiling 
the problem areas and helping to find their solutions. This paper 
first surveys the work performed at Sheffield University and other 
establishments on the combustion of gas, liquid and solid fuels in 
RFB combustors. The fluid mechanics of the fluidized bed and the 
free-board and its effect on the elutriation of particles are then 
shown to be key factors in the design. The spatial distribution of 
coal in the bed has also been investigated and shown to have design 
implications. Based on these studies, confidence in the viability of 
the RFB continues to increase. 


25710 Status of Battelle's multisolid fluidized-bed com- 
bustion Nack, H.; Anson, D.; DiNovo, S.T. (Bat- 


telle Columbus Labs., OH). V1.4.1-V1.4.9 of Fluidized 
combustion: systems and applications. London, England; In- 
stitute of Energy (1980). 

From International conference on fluidised combustion: sys- 
tems and applications; London, UK (3 Nov 1980). 

An advanced combustion system, called Multisolid Fluid- 
ized-Bed Combustion (MS-FBC), is being developed by Battelle. 
The MS-FBC employs a combustor which is composed of a recir- 
culating fluidized bed superimposed on a dense-phase fluidized bed 
operating at high gas velocity (e.g., 30 to 40 ft/sec). Heat released 
by combustion of fuel in the combustor is absorbed by the recircu- 
lating bed material and transferred to the low velocity (about one 
foot per second) fluidized bed with immersed heat exchanger tubes. 
Bench-scale and pilot-scale studies of this process have been com- 
pleted. Performance on sulphur dioxide control, limestone utiliza- 
tion, nitrogen oxide reduction by staged combustion, and combus- 
tion characteristics of coal and petroleum coke are reviewed. The 
advantages and conceptual design for industrial and utility applica- 
tions are presented. Status of commercialization of this process is 
also discussed. 


25711 Wood-burning tiled stoves. A guide for the prac- 
tice. Henhapl, N. Stutt Germany, F.R.; Informations- 
stelle Kachelofen (1975). vp. (In German). 

Dipl.-Ing. O.Birkner, later to become head of the Austrian 
Versuchs- and Forschungsanstalt der Hafner, was the first to devel- 
op a mathematical method for the construction of wood-burning 
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tiled stoves and to introduce it in Austria. Only those who used this 
method were allowed to participate in the ‘wood furnace project’ 
in which one third of the cost incurred per stove was granted by 
the state. The method is based on a calculation of the ‘real motor 
power’ of the stack and, related to this, the power consumption by 
the stove connected to it. In practice, this meant that every single 
tiled stove had to be calculated. The author of this ‘guide-line for 
the construction of wood-burning tiled stoves’ has calculated and 
constructed many hundreds of tiled stoves by this method, and he 
still considers it to be the most accurate methode available. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 24239, 24318, 25685, 25705, 25706, 25708 
4250 Power Cycles 


25712 (LBL—11990, pp 2.11-2.13) Nitinol engine devel- 
opment. Banks, R.; Hubert, W.; W , M. Jul 1981. NTIS, 
PC A16/MF A0O1. Order Number D 2005575. 

a Eaeey © Sees See, wane coe Py eee. 

Progress is reported in investigating the feasibility of using 
the thermally activated shape-change phenomenon in certain inter- 
metallic Shape Memory Alloys, mA ere in the nickel-titanium 
compound 55-Nitinol, as the basis for thermal-to-mechanical energy 
conversion at temperatures available from such sources as industrial 
waste heat, low-temperature geothermal brines, solar-heated water, 
or the moderate-temperature differences of the ocean thermal gradi- 
ent. Tensile Fatigue Test Stand tests are reported in which Nitinol 
wire specimens are continuously cycled under controlled stress be- 
tween baths of hot and cold water. Single wires were taken from 
the stand at regular intervals, and their performance was evaluated 
on a high-resolution Laser-Beam Dilatometer. These measurements 
are discussed in detail. (LEW) 
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REFER ALSO TO CITATION(S) 25613, 26933 


25713 (FDA—82-8181) Primer on theory and operation 
of linear accelerators in radiation therapy. Karzmark, C.J.; 
Morton, R.J. (Bureau of Radiological Health, Rockville, 
MD (USA)). Dec 1981. os Bureau of Radiological Health, 

Technical Information S 5600 Fisher’s Lane, Rockville, 
MD. Order Number DE82902281. 

This primer is part of an educational package that also in- 
cludes a series of 3 videotapes entitled Theory and Operation of 
Linear Accelerators in Radiation Therapy, Parts I, II, and III. This 
publication provides an overview of the components of the linear 
accelerator and how they function and interrelate. The auxiliary 
systems necessary to maintain the operation of the linear accelera- 
tor are also described. 


25714 Panel discussion: Accelerators for the future phys- 
ies. Amaldi, U. (ed.) (European Organization for Nuclear 

Research, Geneva (Switzerland)). pp tec of 11. Interna- 
tional conference on high-energy accelerators. Proceedings 
of the conference held in Geneva, Switzerland, July 7-11, 
1980. Newman, W.S. ( Oa) Ceenegeee Say i for Nu. 
clear Research, Geneva (Switzerland)) , Switzerland; 
Birkhaeuser Verlag (1980). 

From 11. International conference on high-energy accelera- 
tors; Geneva, Switzerland (7 - 11 Jul 1980). 

The author presents the status of our knowledge and gives 
some background information on the standard orthodoxy in physics 
today. The various panel members then go on to discuss what ma- 
chines will be needed to resolve the more important questions to be 
answered. 
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25715 (LYCEN-—8102, p eet, ap CS.) 1-C8.24) Some 
ments of physics with ~e {my H. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). [nd]. (In French). NTIS (US Sales Only), PC A19/ 
MF AO1. Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb 1981). 

A review is given of the recent experiments performed with 
the Nuclear Physics Institute accelerators at Orsay. Nuclear struc- 
ture aspects are pointed out. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 25849, 25888, 25889, 25890, 25891, 25892, 
25893, 25894, 25895 


25716 (KFTI—80-28, pp 51-54) Calculation of ion Rn 
for the Kharkov University electrostatic accelerator ' 

2.5”. Mashkarov, Yu.G. (Khar’kovskij - een lle 
Univ. (Ukrainian SSR)). 1980. (In Russian). NTIS (US Sales 
Only), PC A06/MF AOl1. Order Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

Optimum conditions of ion beam acceleration are studied for 
a concrete electrostatic accelerator. Based on the existing param- 
eters of an accelerating tube, an ion channel and a bending magnet, 
characteristics of ion ficussing lenses and parameters of an ion beam 
have been calculated. Except for the parameter of the convergence 
beam at the accelerating tube input, all other data were considered 
to be rigidly defined. The beam convergence parameter has been 
changed so that the beam escaping the accelerating tube was con- 
verging, and the beam crossover was located, wherever possible, at 
equal distances from the accelerating tube end and the lens focusing 
the beam on the bending magnet entrance slit. The lens being locat- 
ed at an equal distance from the crossover and the 
entrance slit. The best positions of a quadrupole lens doublet focus- 
ing the beam on tiie magnet entrance slit and the position of the 
lens focusing the beam on a target have been determined. 


25717 (KFTI—80-46, pp 18-20) Possibility of using of 
quick-acting computers for calculation of accelerating chan- 
nels with alterna’ ternating-phase focusing. Kaplin, S.S.; Sapelkin, 
S.A.; Shestopal, S.A.; Shulika, N.G.; Khizhnyak, N.A. 1980. 
(In Russian). Dep. NTIS ipod Sales Only). 


In Physical —s 

Possible use of quick-acting ‘ing BESM-6 type computers is con- 
sidered for the calculation of accelerating systems with alternating- 
phase focusing. The program, described, permits to determine not 
only the sizes of drift tubes and gaps between them, but also to in- 
vestigate such accelerator characteristics as the phase capture spot 
and channel acceptance, to determine the emittance and energy 
characteristics of two focusing periods of the heavy charged parti- 
cle accelerating tracts, obtained according to the problem. 


(KFTI—80-46, pp 3-5) Creation of the 300-500 
MeV intermediate channels at the 2 GeV linear electron ac- 
celerator. Vishnyakov, V.A.; Bes A.N.; Shendrik, 
V.A. 1980. (In Russian). Dep. NTIS (US Sales Only). 


In Ph experiment technique 

Calculation results of pkonmaiie | system of beam transforma- 
tion, intended for creation of intermediate channels (up to four) 
with 300-500 MeV energy at a linear accelerator of 2 GeV elec- 
trons, are presented. Electron-optical system permits to focus the 
beam with a transverse size less than 1 mm?. Parameters of beams, 
formed at each of the four channels, permit to carry out a wide 
circle of investigations on radiation physics, on electron-monocrys- 
tal interaction, on nuclear physics. 


25719 (KFTI—80-46, pp 23-24) Electron beam accelera- 
tion on the TEsub(omn)-wave. Vishnyakov, V.A.; Rakityans- 
kii, A.A.; Shenderovich, A.M. 1980. (In Russian). Dep. 
NTIS (US Sales Only). 

In Physical experiment technique. 
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Electron beam acceleration is studied in a cylindrical resona- 
tor, where TE wave is excited, having only one azimuthal compo- 
nent of the electric field. A particle motion equation in such a field 
is solved on the assumption that its motion is straight-line without 
taking account of the high-frequency magnetic field effect. An ex- 
pression for the growth of particle energy in flight through the res- 
onator is obtained. The possibility to obtain considerably higher ac- 
celerating field intensity than the intensity obtained while using 
other types of oscillations is a merit of TEsub(omn) wave, being 
under consideration, because TEsub(omn) wave electric field near 
metal walls of the resonator is directed tangentially and at the walls 
is close to zero, that sufficiently decreases the danger of break- 
down development. 


25720 (KFTI—80-46, pp 29-35) Modulation of relativis- 
tic electron beam in a waveguide. Repalov, 
fe ie Yu.D. 1980. “dn Russian). Dep. NTIS (US Sales 
y 

In Physical experiment technique 

Theoretical investigations of the’ initial stage of automodula- 
tion of heavy-current relativistic electron flux by a decelerating 
structure field are carried out. Expressions for the modulation 
depth of an electron beam with energy from 50 to 400 keV and 
current from 30 to 300 A, moving at the velocity different from the 
phase velocity of an electromagnetic wave of a hollow diaph- 
ragmed waveguide, are obtained in hydrodynamic approximation 
taking account of Coulomb interaction. A dispersion equation, de- 
scribing beam interaction with the decelerating structure field is ob- 
tained and studied. It is shown that the interaction of natural beam 
charge oscillations with the electromagnetic field, excited by the 
beam in the diaphragmed waveguide, results in a considerable re- 
construction of the electron flux. This effect manifests itself as deep 
beam density modulation under the resonance conditions. That is 
why the use of this phenomenon for the increase of efficiency of 
electron beam particle kinetic energy transformation into the 
energy of electromagnetic oscillations appear to be perspective 
enough. 


25721 (KFTI—80-46, pp .* Calculation of critical cur- 


rents at multisectional electron accelerators. Vishnya- 
kov, V.A.; Dovbnya, A.N.; Shendrik, V.A. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In Physical experiment technique. 

A method for calculation of critical currents at multisec- 
tional linear electron accelerators is presented for a case when part 
of standard accelerating sections is changed for sections with radial 
cuts of diaphragms. Calculation dependences of critical currents at 
the output of 2 GeV accelerator on the number of cut sections for 
durations of current pulse of tau=1-2.5 yc and an increment in 
energy of AE=30-45 MeV per a section are presented. It is shown 
that to obtain critical current at the accelerator output of the order 
of 100 pA at tau=1 pc and AE approximately equal to 30 MeV it 
is necessary to change 20 accelerating sections of the initial part of 
the accelerator. 


25722 (KFTI—80-46, pp 10-12) Continual measurement 
of average beam current in electron linear accelerator. Kos- 
tenets, Yu.V.; Few obi L.V. 1980. (In Russian). Dep. 
NTIS bag A Sales Only). 

ysical experiment technique. 

A scheme is developed which permits to control continuous- 
ly the average current of a linear electron accelerator beam with 
the output to the figure indicator. The scheme measures the aver- 
age current component of pulses, coming from the output of the in- 
duction pickup-of-flight and is used at 300 MeV accelerator. The 
low limit of measured currents is 10~* A, the transformation error 
is no greater than +-1%. The device can be used at any charged 
particles accelerator, where the measurement of the average beam 
current is necessary. 


25723 (KFTI—80-46, pp 13-14) Use of conical line for 
the subnanosecond charged particle beam diagnostics. Re- 
rintsev, L.V.; Syumak, V.N.; Shcherbakov, A.A. 1980. (In 
ussian). Dep. NTIS (US Sales Only). 
In Physical experiment technique. 
A broad-band current sensor af a pulse beam of charged par- 
ticles of the flight type is developed. The eddy current induced by 
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of the fine structure of a linear electron accelerator pulse. 


25724 (KFTI—80-46, 15-17) Choice 
length for 


accelerating resonator. Zykov, “. Kaye 
zev, B.R.; Chernyshov, V.V. 1980. (In Russian). Deo. NTS 
(US Sales Only). 


In Physical experiment ique. 

a fn mye an 
nator is carried out for the bunch of electrons with phase length of 
A phi=5 deg. Results of calculations of the dependence of electron 
energy and particle energy spread in a bunch on the longitudinal 
coordinate, are presented. A possibility to obtain electron bunches 
in a SHF-resonator with a minimum particle energy spread in the 
bunch and close to maximum value of energy by the way of the 
choice of the definite length of a resonator and the choice of the 
entry phase of the bunch in it. It is shown that requirements to the 
accuracy of production of the resonator length increase consider- 
ably in this case. Obtained results can be applied while using pre- 
cise beams in accelerating engineering and in electron microscopy. 


(KFTI—80-46, ap 56-0 Segetetd tn ae 
experiments on the electron beam acceleration in the radial 
line system. Zakutin, V.V. 1980. (In Russian). Dep. 

(US Sales Only). 


system of three double radial lines (DRL) with ferrite, excited by 
an external pulse generator, is described. Results of experiments on 
acceleration of the beam with 100 A order current, obtained with 
the help of explosive cathode, positioned in accelerating field of the 
first DRL, are analyzed. Energy of accelerated electrons equal to 
200 keV is obtained at the voltage pulse amplitude in transmitting 
cables equal to 22 kV, that corresponds to the accelerating field 
voltage of about 20 kV/cm. It is shown experimentally that the 
given method permits to obtain the accelerating voltage which sev- 
eral times exceeds the feeding voltage. 


25726 Velocity lens model for 
ics in inductive linear ion soem eng Hum 
(Sandia National Lab., —_ 
plied Physics; 53: No. 3, 1334-1 341¢Ma M382) 
Models are presented which facilitate Sunes of the 
longitudinal dynamics of non-relativistic beams in inductive linear 
accelerators. In the limit that changes in the beam distribution take 
place during passage through many acceleration gaps, it is shown 
that the equations governing the response of the beam to the gap 
voltages are the same as those for the transverse motions of parti- 
cles passing through an array of thin lenses. The analogy with 
lenses provides insight into macroscopic beam current profiles, lon- 
gitudinal emittance growth, beam stability, and velocity bunching. 


smpies, of be. 


25727 Filamentation of a relativistic hollow 
electron beam. Siambis, J.G.; Uhm, H.S. (Science —— 
tions, Inc., Palo Alto, California 94304). Physics of Fluids; 
25: No. 3, 566-572(Mar 1982). 

The filamentation instability properties of a relativistic 
hollow electron beam confined in axial flow by a uniform magnetic 
field, in the absence of background plasma, in a pipe are investigat- 
ed via the Vlasov—Maxwell equations. The instability is found to 
be have two sidebands, one with a spectrum of positive waven- 
umbers k and the other with a spectrum of negative wavenumbers. 
The spectral point k = 0, associated with the diokotron instability, 
is excluded from the two unstable sidebands of the filamentation in- 
stability. Only in the limit of zero axial beam flow (y—+1), does the 
diokotron instability become asymptotically part of the filamenta- 
tion instability spectrum. In this limit, the two sidebands of the fila- 
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mentation instability merge asymptotically and symmetrically 
toed Be Geen eT ee = 0, in agreement 
with the basic driving physical mechanisms and geometry configu- 
rations for these two distinct and different instabilities. 


Increasing the phase-space density of high energy 
ae beams. Cole, F.T.; Mills, F.E. (Fermi National Ac- 
celerator Lab., Batavia, Illinois 60510). Annual Review of 
Nuclear Science; 31: oy 1, 295-335(Dec 1981). 

A review is presented of stochastic cooling and electron 
cooling at the CRN ISR as well as at the facility at Fermilab. 
(AIP). 


25729 Strong focus space charge. Booth, R. (to - 
ment of Energy). US Patent 4,287,419. 1 Sep 1981. Filed 
date 22 May 1978. vp. 

PAT-APPL-908030. 

A strong focus space charge lens is described wherein a 
combination of current carrying coils and charged electrodes form 
crossed magnetic and electric fields to focus charged particle 
beams. 


25730 SATDSK: A numerical simulation of the magnetic 
field due to saturated iron in cyclotron poletips. McNeilly, 
G.S. (Oak Ridge National Lab., TN (USA). Computer Sci- 
ences Div.; Union Carbide Corp., Oak Ridge, (USA). 
Nuclear Div.). ter Physics Communications; 23: No. 2, 
199-207(Jul 1981). 

The program calculates the magnetic field due to uniformly 
magnetized iron poletips, with symmetries appropriate for cyclo- 
tron design studies. 


25731 Efficient neutron production using low-energy elec- 
tron beams. Bowman, C.D. (NBS, Washington, DC, USA). 
Nuclear Science and Engineering; 75: No. 1, 12-15(Jul 1980). 

The purpose of this paper is to compare the opportunities 
for neutron production using lower energy electrons with the estab- 
lished methods at higher energy. Neutron production from tungsten 
using 100-MeV electrons is compared with a thin tungsten convert- 
er followed by a deuterium-containing target using electrons near 
10 MeV. 6 refs. 


25732 Study of the betatron resonances on 0.0386 T flat 
porch (booster injection level) at Serpukhov proton synchro- 
tron. Ado, Yu.M.; Bruck, V.L.; Gurevich, A.S.; Lomov, 
K.P.; Myae, E.A.; Troyanov, EF. (Gosudarstvennyj Komi- 
tet po Fa gees Atomnoj Ehnergii SSSR, ukhov. 
Inst. Fiziki Vysokikh Ehnergij). pp 293-298 of 11. Interna- 
tional conference on high-energy accelerators. gs 
of the conference held in Geneva, Switzerland, July 7-11, 
1980. Newman, W.S. (ed.) (Euro we tion for Nu- 
clear Research, Geneva (Switzer , Switzerland; 
Birkhaeuser Verlag (1980 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The method of the betatron resonance correction on the 76 
GeV accelerator is described. The results of the simultaneous cor- 
rection of the 3rd order resonances at 0.0386 T front porch are 
given. 


25733 Possible use of the SNS synchrotron for feasibility 
tests on aspects of heavy ion fusion drivers. Rees, G.H. (Sci- 
ence Research Council, Chilton (UK). Rutherford and Ap- 
1 Labs.). pp 332- 334 of 11. International conference on 
high-energy y accelerators. Proceedings of the conference 
eva, Cuseaetan’, July OA, 1980. Newman, 
w. S. (ed.) (European o~-e: for Nuclear Research, 
Geneva (Switzeciand)). 1, Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The SNS synchrotron is being designed for proton currents 
of 200 »A average, 35 A peak at 800 MeV, 50 Hz. The synchro- 
tron may be operated in a 70 MeV proton storage ring mode when 
it becomes highly suitable for simulating the conditions in the type 
of storage rings proposed for heavy ion fusion drivers. Among the 


ERA VOL. 7,NO.9/ 3142 


eres ceedians arbi esas ieee 
and operation of induction linac sections in an external beam line. 


25734 Development of bright antiproton sources and high 
energy density targeting. Cline, D.B. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). pp 345-361 of 11. Interna- 
tional conference on high-energy accelerators. Proceedings 
of the conference held in Geneva, Switzerland, July 7-11, 
1980. Newman, W.S. (ed.) Lert sr tion for Nu- 
clear Research, Geneva (Switzer 1, Switzerland; 
Birkhaeuser Verlag (1980) 
From 11. international conference on high energy accelera- 
tors; oo. Switzerland (7 Jul 1980). 
The collection of large number of antiprotons is required as 
a source for antiproton-proton colliders. The storage rings used for 
collection of antiprotons are limited in transverse aperture and the 
collection of antiprotons can be significantly increased by increas- 
ing the brightness of the source. In addition the collection of large 
momentum spread requires special focussing conditons and the re- 
sulting small spot sizes cause extreme heating and shock waves in 
targets. The results of a workshop held at Fermilab to discuss these 
issues are reported. Additional gains of antiprotons can be made 
using magnetic focussing in the target. 


25735 Antiproton oe station on the basis of lithium 
lenses. Bayanov, B.F.; akin, A.D.; Karasyuc, V.N.; 
Silvestrov, G.L; oto sey T.A.; Volohov, V.G.; 
Willewald, G.S. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). pp 362-368 « 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
Geneva, ae July 7-11, 1980. Newman, W.S. (ed.) 

uropean ee for Nuclear Research, Geneva 
— Switzerland; Birkhaeuser Verlag 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The authors describe the project of an antiproton target sta- 
tion with particle focusing carried out with lithium lenses. The op- 
timal conditions of obtaining high particle density inside a phase 
volume determined by the following antiproton cooling for three 
projects - Precooler (FNAL), Antiproton Accumulator (CERN) 
and INF-IHEF (USSR) are analysed. The efficiency of antiproton 
collection with a lithium lens is compared to the efficiency 
achieved with other focusing devices - magnetic horn and quadru- 
pole triplet. 


25736 Separated antideuteron beam at IHEP accelerator. 
Vasiliev, V.V.; Galyaev, N.A.; Gubrienko, K.I.; Zapol’sky, 
V.N,; Zarucheysky, V. “~ Kotov, V.L; Lyamin, V.N.; Mai- 
sheev, V.A.; Sakharov, V.P.; Sapunov, Yu.M. (Gosudarst- 
vennyj Komitet po ol’zovaniyu Atomnoj Ehnergii SSSR, 
Serp v. Inst. Fiziki Vysokikh Ehnergij). pp 369-374 of 
11. International conference on high-energy accelerators. 
Proceedings of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The principle of a method of separation of antideuterons is 
discussed. The first results on pure antideuteron beam with momen- 
tum 12.2 GeV/c for the Lyudmila bubble chamber are presented. 
The intensity of 63 GeV primary proton beam is equal to 10'* per 
cycle, the mean quantity of d(mean) approximately 0.7 per frame 
with hadronic background approximately 30%. 
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25737 Laser driven grating Linac, Palmer, R.B. (Brook- 
haven National Lab., Upton, NY (USA)). pp "375-384 of 11. 
International conference on high-energy accelerators. Pro- 
ceedings of the conference held in eva, ———— 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The fields induced over a grating exposed to plane parallel 
light are explored. It is shown that acceleration is possible if either 
the particles travel skew to the grating lines, or if the radiation is 
falling at a skew angle onto the grating. A general theory of dif- 
fraction in this skew case is given. In one particular case numerical 
solutions are worked out for some deep grating. It is found that ac- 
celerating fields larger even than the initial fields can be obtained, 
the limit being set by resistive losses on the grating surface. Simple 
calculations are made to see what accelerating fields might be ob- 
tained using CO, lasers. Accelerations of 2 or 20 GeV per meter 
seem possible depending on whether the grating is allowed to be 
destroyed or not. Power requirements, injection and focusing are 
briefly discussed and no obvious difficulties are seen. It is conclud- 
ed, therefore, that the proposed mechanism should be considered as 
a good candidate for the next generation of particle accelerators. 


25738 Radio-frequency quadrupole: general properties 
and specific applications. Stokes, R.H.; Crandall, K.R.; 
Hamm, R.W.; Humphry, F.J.; Jameson, R.A.; Knapp, E.A.; 
Potter, J.M.; Rodenz, G.W.; Stovall, J.E.; Swenson, D.A. 
(Los Alamos Scientific Lab., NM (USA)). pp 399-406 of 11. 
International conference on high-ener, By accelerators. Pro- 


ceedings of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza 

tion for Nuclear Research, Geneva ‘een SBasel, 
Switzerland; Birkhaeuser Verlag (1980 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The radio-frequency quadrupole (RFQ) linac structure is 
being developed for the acceleration of low-velocity ions. Recent 
experimental tests have confirmed its expected performance and 
have led to an increased interest in a wide range of possible appli- 
cations. The authors review the general properties of RFQ accel- 
erators and present beam dynamics simulation results for their use 
in a variety of accelerating systems. These include the low-beta sec- 
tions of the Fusion Materials Irradiation Test Accelerator, a 200- 
MHz proton linear accelerator, and a xenon accelerator for heavy 


25739 Proton beam profile monitor using synchrotron 
light. Bossart, R.; Bosser, J.; Burnod, L.; d’Amico, E.; Fer- 
ioli, G.; Mann, J.; Meot, F. (Euro Organization for Nu- 
clear Research, Geneva (Switzerland)); Coisson, R. (Parma 
Univ. (Italy). Ist. di Fisica). pp 470-475 of 11. International 
conference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Theoretical studies, followed by experiments, show that 
owing to the abrupt change of the magnetic field occurring at the 
magnet edges, synchrotron radiation is emitted in the visible light 
range by a high energy proton beam. The spatial photon density 
being proportional to that of the proton beam the analysis of the 
emitted image by a dedicated camera gives an accurate representa- 
tion of the beam profiles. Based on these properties a non-intercep- 
tive detector has been developed and installed at CERN SPS 
proton synchrotron in order to measure the profile of the circulat- 
ing beam. The results show that for an energy higher than 250 
GeV and a beam intensity of at least 0.7 mA (10" p) the results are 
satisfactory. The spatial resolution being 100 »m many beam pa- 
rameters can be evaluated with good accuracy. 
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25740 Linear betatron Lg meee and com- 
pensation in the ISR. Koutchouk, ee 
tion for Nuclear Research, Geneva (Swi ». phn 491- 
495 of 11. International conference on sy 
ee Ee ee tenn ayo Ang = Swit- 
zerland, July 7-11, 1980. Newman, W.S. (ed.) (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul yo 

The vertical response of a beam subject to a horizontal 
transverse excitation defines a coupling beam transfer function. 
From the equations of the coupled motion, an analytical expression 
is found, which directly relates the complex coupling coefficient to 
the transfer function. The accuracy and sensitivity of the method 
have allowed a fine dynamic compensation of betatron coupling on 
‘physics’ stacks, as well as studies on coupling sources. 


25741 Transverse beam stability optimization based on 
beam ouee function measurement. Koutchouk, J.P. (Euro- 
fina) ganization for Nuclear Research, Geneva (Switzer- 
nd). pp 496-500 gs 11. International conference on high- 
gy accelera of the conference held in 
Geneva, Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 
pean Organization for Nuclear Research, Geneva 
Switzerland). Basel, Switzerland; Birkhaeuser Verlag 
From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 
Previously of large beams the transverse 
resistive wall instability was achieved in the ISR by active damping 
and by imposing a constant chromaticity over the energy aperture. 
The introduction of the beam transfer function set-up has opened 
up the possibility of measuring the actual beam stability diagram. 
Based upon it, the stability margin is estimated. The influence of 
the complex wall impedance and of the betatron distribution is 
compensated by modulation of the chromaticity. A 55 A stack has 

been accumulated under such conditions. 


25742 
and working 
Hemery, J.Y.; Vos, L. (European Or, 
Research, Geneva (Switzerland)). pp 501-505 of 11. Interna- 
tional conference on high-energy lerators. Proceedings 
of the conference held in > et pr eae vee July 7-11, 
1980. Newman, W.S. (ed. sate soar tion for Nu- 
clear Research, ey wi d)). 1, Switzerland; 
Birkhaeuser Verlag (1980 

From 11. oie iecdinciees eur teh eieangs tae 
tors; Geneva, Switzerland (7 Jul 1980). 

In order to measure the variation of betatron tune versus 
oneiauan the working line, the effect of the wall impedance must 
be eliminated. The method is based on a comparison between the 
longitudinal particle distribution calculated from the transfer func- 
tion of a slow and a fast wave, and the measured longitudinal distri- 
bution. The difference between the two is due to the transverse 
wall impedance. A matching routine yields the correct longitudinal 
and betatron distributions, the working line and the stability dia- 
gram. However, the data have to be treated prior to this operation 
to eliminate a number of parasitic effects in order to ensure a suffi- 
cient precision. The results of the method are presented. : 


tion for Nuclear 


25743 Compensation of the resistive and reactive trans- 
verse wall in the ISR with a feedback system. Pes- 
chardt, E. (European Organization for Nuclear Research, 
Geneva (Switzerland)). pp 506-510 S 11. International con- 
ference on Lay accelerators. Proceedings of the 
conference in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The transverse coupling impedance has been measured in the 
ISR in the vertical plane and found to be mostly inductive with a 
phase angle of about 50° for the lowest mode. The resistive part of 
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back system. However, by applying to the kicker the signals from 
two ty “A giving respectively a resistive and an inductive com- 
pensation, the phase angle of the feedback can be varied. The signal 
ae Som Se sup pean ane eee ee ee 
rect settings obtained from the information given by the beam 
transfer function. In this way the stability margin is increased with- 
out changing the electronic gain of the feedback. A special set-up 
has been developed for the measurement of beam transfer functions 
at low frequencies (10 kHz to 1 MHz). 


25744 Bunched-beam instabilities. Laclare, J.L. (Labora- 
toire National Saturne, Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette a pp 526-539 of 11. In- 
ternational conference on accelerators. Pro- 
of the conference eat ™ eva, Switzerland, 

July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Longitudinal and transverse instabilities are expounded in 
parallel. The main results are presented, and Landau damping is 
very briefly mentioned. 


- » ee Gees eee 
Lone ar Organization for Nuclear Research, 
Gemve ‘tonmenl )). pp 540-553 of 11. International con- 
ference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 
From 11. international conference on high energy accelera- 
tors; —, Switzerland (7 Jul 1980). 

The observations of an instability and the measurement of its 
properties are necessary to understand its mechanism and cause and 
to find means of a cure. A narrow band resonator, which drives a 
coupled bunch mode instability, can often be identified using the re- 
sults of beam observation. Damping this resonator may then cure 
the instability. The transverse instabilities can futhermore be influ- 
enced by the chromaticity. The broad band impedance can be de- 
termined by observing single bunch head-tail instabilities, synchro- 
tron and betatron frequency shifts, parasitic mode losses and bunch 
lengthening. A smooth wall will keep this impedance small. Ob- 
serving the response in phase and amplitude of the beam to an ex- 
ternal excitation gives the stability diagram, the particle distribution 
in frequency, the wall impedance and the properties of feed-back 
systems. Instabilities can be cured with Landau damping provided 
by devices which increase frequency spread and by feed-back sys- 
tems. 


25746 Condition for a single bunch high frequency fast 
blow-up. W J.M.; Pellegrini, C. (Brookhaven National 
Lab., Upton, Y (USA)). pp 554-561 of 11. International 
erence on -energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The authors study the longitudinal stability of a singie parti- 
cle bunch in a storage ring using Vlasov equation. It is shown that 
the Vlasov equation has solutions corresponding to a fast, micro- 
wave instability if a condition on the beam current, qualitatively 
similar to the stability condition for a coasting beam, is satisfied. 
This condition can be used to define a threshold current, and to dis- 
cuss its dependence on the longitudinal coupling impedance. 


ERA VOL. 7,NO.9/ 3144 


25747 Transverse instabilities in PETRA. gg te 
Soon Elektronen-Synchrotron > S amburg 
Germany, F.R.)). pp 562.565 of 11. International 

ence on energy accelerators. Proceedings of map oa 
ference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

For a long time currents in PETRA were limited by a verti- 
cal single bunch instability. These current limitations have now 
been overcome by artificial bunch lengthening. Single bunch cur- 
rents of 20 mA were stably stored in a machine configuration with 
60 accelerating cavities installed. A theory of head-tail-turbulence 
for the observed instability was developed based on the coupling of 
higher head-tail modes. 


Single beam collective effects on DCI. Le Duff, J.; 
ase M.P.; Marin, P.C.; Sommer, E.M.; Z 4 H. 
Genesee Region Health Plannin Council, R , NY 
SA). Environmental Health Planning Committee). pp 
566-569 of 11. International conference on high-energy ac- 
celerators. at of the conference held in Geneva, 
pay ate July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Betatron Q shift, bunch lengthening and increased energy 
spread have been measured as a function of current and RF voltage 
on DCI. Data are used to test theoretical models, turbulent bunch 
lengthening and head-tail modes, in terms of broad band imped- 
ance. A good agreement is found between experimental data and 
theory. A coherent transverse instability is also reported, which 
occurs close to the coupling resonance, when Qsub(x) - Qsub(z) ap- 
proximately equal to 2/3 Qsub(s). 


ic fields excited by 


electromagneti 
as of cee wade een oe an 


Weiland, T. (European Organization for Nuclear Research, 
Geneva (Switzerland)). pp 570-575 of 11. International con- 
ference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The electromagnetic fields excited by arbitrarily shaped 
bunches of charged particles travelling through accelerating struc- 
tures with cylindrical symmetry are calculated by a numerical 
method solving Maxwell's integral equations in the time domain. 
The computer program based on this method calculates transient 
electromagnetic fields as well as the total energy radiated and the 
energy gain of particles inside the bunch. The shape of the acceler- 
ating structure may be defined by the user and can be approximated 
in a mesh of up to 50,000 nodes. The electric field-lines of a Gaus- 
sian bunch passing through a LEP cavity are shown. 


25750 Transverse modes in periodic cylindrical cavities. 
Bane, K. (Stanford Linear Accelerator Center, CA (USA)); 
Zotter, B. (European Organization for Nuclear Research, 
Geneva (Switzerland)). pp sah of 11. International con- 
ference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Selections July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Transverse forces acting on charged particles passing off-axis 
through resonant structures can lead to instabilities and beam break- 
up in high-energy particle accelerators or storage rings. These 
forces can be calculated from the resonant transverse modes, which 
are calculated here for a structure consisting of periodically repeat- 
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ing circular-cylindrical cavities connected by concentric side tubes. 
Results for the dipole mode are presented graphically for a wide 
variety of geometries, as well as Brillouin diagrams for m=1 and 


cross j 

Accelerator Center, CA (USA)). pp 586-591 of 11. 

International conference on high-energy accelerators. Pro- 

ceedings of the conference held in eva, Switzerland, 

July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 

tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

An new class of separable variables is found which allows 
one to find an approximate analytical solution of the Maxwell equa- 
tions for axial symmetric waveguides with slow (but not necessarily 
small) varying boundary surfaces. An example of the solution is 
given. Possible applications and limitations of this approach are dis- 
cussed. 


25752 Transverse wake field effects on intense bunches 
with application to the SLAC linear collider. Chao, A.W.; 
Richter, B.; Yao, C.Y. (Stanford Linear Accelerator Center, 
CA (USA)). pp 597-602 of 11. International conference on 
oy accelerators. Proceedings of the conference 
id i eva, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) (European Organization for Nuclear Research, 
Geneva (Switzerland)). 1, Switzerland; Birkhaeuser 

Verlag (1980). 
From 11. international conference on high energy accelera- 


tors; Came, Seen’ (7 Jul 1980). 
ry of transverse beam break-up is summarized and 


briefly discussed. It is then applied to the SLAC linear accelerator 
to give the various design tolerances for beam injection and align- 
ment of accelerator components for the linear collider operation. 


25753 Effect of transient beam loading on operation of 
travelling wave cavity accelerating system in high-energy 
cyclic accelerators. Valdner, O.A.; Ivanov, S.V.; Masunov, 
E.S. (Moscow Physical Engineering Institute, USSR). pp 
603-607 = 11. International conference on high-energy ac- 
celerato eo 4 of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Travelling wave accelerating cavities can be effectively used 
in high energy cyclic accelerators. The multi-batch injection of the 
bunched beam from booster into synchrotron ring would result in 
both partial beam filling of the accelerator main ring and in the 
pulsed beam loading of the accelerating system. Relatively low 
energy stored in the travelling wave cavity and large longitudinal 
emittance of the injected bunches give some fears about the tran- 
sient beam loading effect on the longitudinal behaviour of the 
beam. Self-consistent problem of interaction between pulsed beam 
and cavity is considered in this paper. The results of computed 
transient beam loading effect in travelling wave cavity accelerating 
system are presented for the SPS parameters at injection. 


25754 Longitudinal and transverse wake potentials in 
SLAC, Bane, K.; Wilson, P. (Stanford Linear Accelerator 
Center, CA (USA)). pp 592-596 of 11. International confer- 
ence on high-energy accelerators. Proceedings of the con- 
ference id in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 

Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

In a machine with short bunches of high peak currents, such 
as the SLAC collider, one needs to know the longitudinal wake po- 
tential, for the higher mode losses, and the transverse wake poten- 
tial, since, for bunches passing slightly off axis, the induced trans- 
verse forces will tend to cause beam break up. The longitudinal and 
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transverse wakes of the SLAC structure presented here, were cal- 
culated by computer using the modal method, and including an 


eA of a 
diffusion. Mizumachi, Y. (National 
Energy Physics, Oho, Ibaraki (Japan)). pp 615-619 
ternational conference on high-energy accelerators. 
Proceedings 0 of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) 

tion for Nuclear Research, Geneva (Swi 

Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Bunch diffusion was found in the SPS machine during the 
storage experiment of proton bunches. It has been understood as 
the combined effect of noise in the RF system and the non-linearity 
of phase oscillation both from experiments and from computer sim- 
ulation study. In order to reduce this problem, it is proposed to lin- 
earize RF voltage by incorporating harmonic frequencies. Perfectly 
linearized voltage over whole phase range 27 needs all harmonics 
with the amplitudes decreasing as 1/n, where n is the harmonic 
order. However, in a symmetrical triangular voltage with the limit- 
ed linearized phase range of 77, only odd harmonics with the ampli- 
tudes decreasing as 1/n? are needed. Bunch diffusion in this RF 
field is simulated for various values of bunch emittance. Practically, 
only a small number of RF systems of harmonics will be available. 
Therefore, the simulation of this case is compared with the case of 
the exact triangular voltage waveform. 


Influence of RF noise on the lifetime of bunched 
eg beams. Boussard, D.; Dome, G.; Graziani, C. (Euro- 
aoe Age ganization for Nuclear Research, Geneva (Switzer- 

d)). pp 620-625 of 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
Geneva, Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 
(European Organization for Nuclear Research, Geneva 
teh imma Basel, Switzerland; Birkhaeuser Verlag 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

In a proton-antiproton storage ring like the SPS (panti p 
project) RF noise limits the lifetime of the bunches. The equations 
describing the r.m.s. increase of individual particle oscillation am- 
plitude are derived for phase and amplitude excitation. The non-lin- 
earity of the phase oscillation, although small, in the long run trans- 
forms the coherent noise excitation into a random excitation of 
each particle. Computer simulations have confirmed this picture 
which leads to a macroscopic description of the phenomenon by a 
diffusion equation. The various RF noise sources in the SPS ma- 
chine are analyzed and their relative effects compared. Careful 
choice of the loop parameters minimizes the RF noise influence. Fi- 
nally, some experimental results obtained on the SPS machine are 
reported and compared with theory. 


25757 Limitations of bunch lifetime in a proton synchro- 
tron under the influence of random RF voltage fluctuations. 
Valdner, O.A.; Kotin, V.V. (Moscow Physical Engineering 
Institute, Moscow, USSR). pp 633-637 of 11. International 
conference on high-energy accelerators. of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The problem of incoherent phase oscillation perturbations 
due to random rf voltage fluctuations is considered. The method 
used is the mathematical model based on diffusive random process 
approximation. The purpose of this paper is to evaluate bunch life- 
time in a proton synchrotron used as a storage ring. 
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25758 Eitnate duo to the Gansetinnens septnecuadt of sir 
diated Poa. in an electron storage ring. Bassetti, M. (Euro- 
ganization for Nuclear Research, Geneva (Switzer- 
Pid) re 650. pp 650-655 of 11. International conference on high- 
energy accelerators. an @ of the conference held in 
a. Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 
pean Organization for Nuclear Research, Geneva 
Switzerland) Basel, Switzerland; Birkhaeuser Verlag 
19 
‘ From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The discontinuous replacement of radiated energy is the 
source of relevant effects for LEP. These are: splitting of both rela- 
tive energy and closed orbits for e~ and e*, difficulty of a perfect 
overlapping at the crossing points, opposite ‘optical aberrations and 
mis-crossing due to the combined effect of misalignments and aber- 
rations. 


25759 Chromatic corrections for large storage rings. 
Brown, K.L. (Stanford Linear Accelerator Center, CA 
(USA)); Servranckx, R.V. (Regina Univ., Saskatchewan 
(Canada)). pp 656-660 of 11. International conference on 

-energy accelerators. Proceedings of the conference 

d in va, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) Organization for Nuclear Research, 


uropean 
Geneva (Switzerland)). 1, Switzerland; Birkhaeuser 
(1980). 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The second-order achromat principle is used to correct the 
chromatic aberrations in a representative 75 GeV/c storage ring 
using four families of sextupoles. 


25760 Simultaneous correction of chromaticity and orbit 
Seete & 6 ee ae, Sa, & (European 

Organization for Nuclear Research, Geneva (Switzerland)). 
pp 661-669 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

In strong focussing mac two quantities play a central 
role in that part of nonlinear optics which deals with the effects of 
a finite momentum spread in a particle beam: the orbit position 
whose derivative with respect to momentum is called ‘orbit disper- 
sion’ and the betatron wave number whose derivative with respect 
to momentum is the ‘chromaticity’. The chromaticity is a scalar 
quantity related to the integral to the focussing strength, over one 
turn of the machine and is discussed here. 


25761 Dispersion correction through movement of the 
closed orbit. Parzen, G. (Brookhaven National Lab., Upton, 
NY (USA)). pp 670-675 of 11. International conference on 
high-energy accelerators. Proceedings of the conference 
held in Geneva, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) (European Or, tion for Nuclear Research, 
Geneva (Switzerland)). , Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The closed orbit correction system can be used to correct 
the vertical dispersion by displacing the orbit at the quadrupoles 
and sextupoles. The accuracy of the results has been verified by 
comparison with exact calculations. Results for correcting the hori- 
zontal dispersion are also given. 


25762 Chromatically corrected beta interaction 
region with longitudinal electron spin. ‘Steffen K. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). pp 676-681 of 11. International conference on 
energy accelerators. Proceedings of the conference held in 
yd yn July 7-11, 1980. Newman, W.S. (ed.) 
(Euro ganization for Nuclear Research, Geneva 
(Switzerland) "hel Switzerland; Birkhaeuser Verlag 
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From 11. international conference on high energy accelera- 
tors; Geneva, sey wre Es ge ng 

In colliding beam facilities, the small beta functions required 
for high luminosity are often limited by the chromaticity they 
induce in the adjacent quadrupoles. A scheme that locally corrects 
this chromaticity and thus potentially permits to further decrease 


teraction point. In the second example, suitable for protons, the 
bending magnets are in the collision region and may be used also as 
particle analysers. 


25763 Adjustment of emittance ratio by coupling control 
in electron-positron storage rings. Guignard, G. (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
pp 682-686 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July, 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
to Come, Sees 6 1980). 

In electron-positron rings of a given magnetic structure, the 
transverse emittances are governed by synchroton radiation and by 
the coupling of the transverse motions. Some conditions on the 
emittances are always prescribed to optimize the luminosity. The 
emittance ratio should be adjusted either to equalize the tune shifts 
in the two planes or to put the vertical tune shift at the limit, when 
the number of particles is restricted. Theories on linear coupling in 
a three-dimensional field and on amplitude variation in the presence 
of radiation have been combined in order to establish analytical ex- 
pressions for the emittances. These allow, in particular, a determi- 
nation of the smallest possible emittance ratio. Application to LEP 
has shown that this ratio could be varied over a large range of 
values by means of a limited number of skew quadrupoles, which 
have, in any case, to be present for the compensation of experimen- 
tal solenoids. 


25764 Observation of ion trapping at Adone. Bi 
M.E.; Guiducci, S.; Preger, M.; Serio, M.; Tazzari, S. i 
tuto Nazionale di Fisica Nucleare, Frascati (Italy). Lab. Na- 
zionale di Frascati). pp 687-692 of 11. International confer- 
ence on energy accelerators. Proceedings of the con- 
ference id in Geneva, Switzerland, Tuly 7-11, 1980. 
Newman, W.S. (ed.) (European Or tion for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Ion trapping is a well known phenomenon in electron stor- 
age rings. The details of the interaction between the stored electron 
beam and the ions created in the residual gas are particularly inter- 
esting for all machines where ion induced frequency spread and 
beam blow-up can be of concern. Several theoretical models have 
been worked out but detailed experimental results are lacking. An 
extensive set of measurements is in progress at Adone to establish 
the dependence of ion trapping on various machine parameters. 
The experimental set-up and the first results are described. 


25765 Scaling of rings for colliding linac beam 
systems. Wiedemann, H. (Stanford Linear Accelerator 
Center, CA (USA)). pp 693-699 of 11. International confer- 
ence on ~energy accelerators. of the con- 
ference ag fm Switzerland, July 7-11, 1980. 
Newman, W. s. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, ge (7 Jul 1980). 

The scaling of damping rings for colliding linear accelerator 
beams is discussed. It was found that low repetition rates should be 


used to achieve the highest luminosity. Only for very high values 
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of the repetition rate above 10‘ sec™* does the luminosity increase 
again with pulse repetition rate. In this regime, however, damping 
rings are not useful anymore and the operating cost for the facility 
is very high without gain in luminosity as compared to low repeti- 
tion rates. Therefore for reasons of economics as well as perform- 
ance low pulse repetition rates should be chosen and research and 
development should be devoted to solve tolerance problems en- 
countered at these low pulse rates. 


25766 Two-beam behaviour with DCI. Chehab, R.; 
Jejcic, A.; Le Duff, J.; Level, M.P.; Marin, P.; Potaux, D.; 
Sommer, M.; Zyngier, H. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire). pp 702-706 of 11. 
International conference on high-energy accelerators. Pro- 
ceedings of the conference held in eva, pn 
July 7-11, 1980. Newman, W.S. (ed.) (European Or, 
tion for Nuclear Research, Geneva ‘ee al, 
Switzerland; Birkhaeuser Verlag (1980 

From 11. international conference = high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Experimental data on the beam-beam effect with DCI in the 
e*e” configuration are presented as a function of current, energy 
and operating point. The results are quite similar to those obtained 
before on ACO, as far as stability regions are concerned. However 
an increase of the beam transverse cross-section and a correspond- 
ing saturation of the parameter zeta are observed. Data are present- 
ed also in the e* e* configuration. Beam-beam limit is looked at, as 
a function of the operating point, in view of the limitation by 
neighbouring non-linear resonances. 


25767 Choice of bunch parameters in single pass col- 
liders, Garren, A.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). pp 725-730 of 11. International 
conference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

To produce adequate luminosity, despite the low collision 
frequency, single pass collider bunches must be so strongly com- 
pressed that space-charge focussing is a dominant feature of the in- 
teraction. It is desirable to adjust the energy, particle number, emit- 
tance, length, and beta-function to maximize luminosity and mini- 
mize disruption. The choice is facilitated by consideration of two- 
stream equilibria, computer simulation, and scaling. 
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REFER ALSO TO CITATION(S) 25631, 25713, 26565, 26566, 26567, 26959 


25768 (ANL/PHY—81-1, pp 16-22) Ultrasensitive mass 
spectrometry with a tandem Van de Graaff accelerator. Gove, 
H.E. (Univ. of Rochester, NY). 1981. NTIS, PC A22/MF 
A01. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Radionuclide mass spectroscopy at the University of Roch- 
ester tandem Van de Graaff accelerator is reviewed. Measurements 
have been made with ‘Be, *C, **Al, **Si, **Cl, and '°I, enabling 
age estimates to be made with several different half-life isotopes. 
Sensitivities of the measuring method have, in some cases ap- 
proached one part in 10**. 37 references. (GHT) 


25769 (ANL/PHY—%1-1, pp 23-33) Accelerator mass 
spectrometry with the Grenoble and Orsay cyclotrons. Rais- 
beck, G.M.; Yiou, F. (Centre de Spectrometrie Nucleaire et 
de Spectrometrie de Masse, Orsay, France). 1981. NTIS, 
PC A22/MF A0O1. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Three and one half years ago, at the Rochester meeting, we 
presented our first accelerator mass spectrometry measurements of 
1°Be using the external ion source of the Grenoble cyclotron. Since 
that time the technique has been used to measure '°Be in more than 
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100 geophysical samples. We have also used the ALICE accelera- 
tor facility (linear accelerator plus cyclotron) at Orsay to detect 
6A] (half-life 730,000 years) and **Ca (100,000 years). While the 
latter measurements have so far been carried out only with en- 
riched samples, they did demonstrate the feasibility of eliminating 
interference from lower atomic number isobars by analyzing fully 
stripped ions of the species being sought. We describe here the 
present experimental status of these two techniques, following 
closely two papers presented recently at another conference. We 
would like to stress that these techniques have not been developed 
arbitrarily, or as goals in themselves, but rather with certain appli- 
cations in mind. It is therefore perhaps useful to first briefly outline 
these applications, which can be divided into three areas. 


25770 Pg age og 1, 34-42) Radiocarbon dating 
with the Chalk River MP T Tildem condeente accelerator. Ball, G.C.; 
Andrews, H.R.; Brown, R.M.; Burn, N.; Davies, W.G.; 
Imahori, Y.; Milton, J.C.D. (Chalk River Nuclear Labs., 
Ontario). 1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

During the past three years an automated radiocarbon dating 
system based on the MP Tandem accelerator has been developed 
for the analysis of *C in groundwater samples from the nuclear 
waste disposal research program and other small samples of scien- 
tific interest. At the present time '*C/'C ratio measurements can 
be determined with an accuracy of about 5% and the system back- 
ground levels (~ 35000 to 45000 years) are totally determined by 
sample and/or ion source contamination. Our goal has been to de- 
velop a dedicated reliable system for routine analysis that will pro- 
duce accurate results with a minimum expenditure of human re- 
sources and accelerator beam time. Improvements required to oper- 
ate the tandem accelerator as a quantitative tool have also benefited 
the rest of the experimental nuclear physics program. The early 
evolution of the dating facility was described previously. This 
paper is a brief report of the current status at Chalk River. 


25771 tester gn 1, + dag 43-56) Role of accelerator 


mass spectrometry in nuclear Kutschera, W. (Ar- 
onne National Lab., IL). 1981. NTIS, PC A22/MF A011. 
der Number DE82007875. 

From Argonne a on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Accelerator Mass Spectrometry (AMS) was developed in 
nuclear physics laboratories and up to now all experiments were 
performed at these places. However, AMS is being applied tc a va- 
riety of fields which have very little to do with nuclear physics. 
The implications are for its original field can be divided in two do- 
mains. First, there are clearly instrumental implications. The overall 
demand of AMS for high efficiency ion sources, great stability, 
flexibility, and control of the entire accelerator system is certainly 
beneficial for the performance of any nuclear physics program. 
Second, AMS can be conveniently used to determine nuclear quan- 
tities of interest when the measurements involves very low radioiso- 
tope concentrations. Examples are the half-life measurement of **Si 
and the cross section measurement of the **Mg(p,n)”*Al reaction. 
As the overall detection efficiency will improve there are some in- 
teresting problems in nuclear physics and elementary particle phys- 
ics which are tempting to try. Although most of these experiments 
are beyond the present capability of AMS, some general aspects are 
discussed in section 5. 


25772 nee alge p 57- ? Instrumentation of 
an FN tandem for > a Be. Middleton, R.; 
Klein, J.; Tang, H. ‘Uni of Ricnadenle. Philadelphia 
1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Although the tandem accelerator at the University of Penn- 
sylvania has been used to make a variety of mass spectroscopic 
measurements, about 18 months ago we decided to concentrate ex- 
clusively on '°Be. Since then we have worked in close collabora- 
tion with L. Brown, I.S. Sachs and F. Tera from the Carnegie In- 
stitution of Washington - our efforts being mainly directed at instru- 
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mentation, which is the subject of this talk, while they were con- 
cerned with applications and the chemical preparation of samples. 
It is my intention to give a brief overview of the modifications that 
have been made to our FN tandem, then discuss in more detail cer- 
tain specific components and conclude with an assessment of our 
present precision and sensitivity limits. 


25773 (ANL/PHY—81-1, oes ie 87-99) Improvements in 
the application of a an-de-Graaff accelerator for 
ultra-sensitive mass nln Suter, M. (Technische 
Hochschule, Zuerich, Switzerland); Balzer, R.; Bonani, G.; 
Stoller, C.; Woelfli, W.; Beer, J.; Oeschger, H.; Stauffer, B 
1981. NTIS, PC A22/MF AO0Ol. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

In 1979, when this project was started, several other labora- 
tories had already demonstrated that ‘*C and other rare radioiso- 
topes present in concentrations of 10~'® - 10~** can be detected 
with existing tandem accelerator facilities. These experiments have 
shown that the existing facilities are neither suited for these high 
precision measurements nor efficient in routine applications. There- 
fore, specifically designed facilities for highly sensitive mass spec- 
trometry were proposed at the First Conference on Radiocarbon 
Dating with accelerators and are now under construction. A modi- 
fication of the EN-Tandem facility existing at the ETH was under- 
taken applying a concept similar to that used for the dedicated 
facilities. First an isotope analyzer system consisting of an electro- 
static deflector, a magnetic spectrometer and a AE-E counter was 
set up on a separate beam line at the high energy end of the accel- 
erator. After replacement of some unstabilized power supplies, first 
measurements were performed in 1980 using the existing ion sputter 
source with cone geometry. These measurements gave reproducible 
results within 5 to 10%. Subsequently, a new ion source arrange- 
ment was installed including a vacuum lock for sample loading and 
a new high resolution 90°-inflection magnet. For measuring isoto- 
pic ratios accurately, a fast cycling system is now under develop- 
ment. Furthermore an electronic control system has been designed 
which allows to tune the ion beam in a reproducible way and con- 
tinously monitor it during operation. 


25774 (ANL/PHY—81-1, pp 100-119) Accelerator mass 
spectrometry at the University of W Farwell, 
G.W.; Schmidt, F.H.; Grootes, P.M. (Univ. of Washington, 
Seattle). 1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Our program is directed toward measurement of ‘Be and 
%*C using the FN Tandem accelerator of the Nuclear Physics Lab- 
oratory. We began work in June 1977. Our progress and results up 
to August, 1979, were reported at the Tenth International Radio- 
carbon Conference. The present report covers chiefly our work 
since then. For “C, we are in the final stages of testing a new 
sample changer and alternator and are comparing three systems of 
normalizing the rare and abundant ion beams to give isotope ratios. 
We have successfully prepared graphitized carbon source samples 
from contemporary and other material; while the graphitized 
sources have given the largest carbon beams, we are exploring 
other possibilities, among which the use of C/Ag combinations ap- 
pears very promising. For '°Be, we have begun testing and measur- 
ing samples prepared from Antarctic and Peruvian snow and ice. In 
both the carbon and the beryllium programs various technical de- 
velopments are in progress in addition to those reported here. 


25775 (ANL/PHY—81-1, pp 120-129) Plan for mass ac- 
celerator spectrometry at Gif-sur-Yvette and Saclay. Berthier, 
B.; Bianchi, L.; Delibrias, G.; Koechlin, V. (CNRS, Saclay, 
France). 1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 


From early 1950's a carbon 14 dating laboratory was created 
at the Centre des Faibles Radioactivites de Gif-sur Yvette (C.F.R.). 
From this time, more than 5000 archaeological and geological sam- 
ples were measured with the Libby method by this laboratory. 
C.F.R. is in the way to actualise its dating activities with the new 
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accelerator method. A 3 MV General Ionex Tandetron is planned 
to be located at Gif-sur-Yvette next year and shared with Orsay 
University for *C, }°Be and **Cl mass spectroscopy measurement. 
During the same time attempts have been made to adapt the Super 
FN Tandem of the Centre d'Etudes Nucleaires de Saclay for *C 


dating. 


25776 (ANL/PHY—%1-1, pp 130-135) Report on accel- 
erator mass spectrometry experiments at the Rehovot 14UD 
Pelletron. Paul, M. (Hebrew Univ., Jerusalem, Israel); Kaim, 
R.; Breskin, A.; Chechik, R.; Gerber, J.; Goldberg, M.B.; 
Zwang, N.; Kaufman, A. 1981. NTIS, PC A22/MF AOI. 
Order Number DE82007875. 

From Ar symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Preliminary work on accelerator mass spectrometry per- 
formed at the Rehovot Accelerator Laboratory is reported. The fa- 
cility, whose principal component is a 14UD Pelletron, is mainly 
used for heavy-ion nuclear physics and fast molecular ion studies. 
Its general features are well suited for accelerator mass spectrom- 
etry and this encouraged us to start experiments to test the per- 
formance of the existing equipment under the special conditions of 
mass spectrometry measurements. The experimental program is de- 
scribed. 


25777 (ANL/PHY—81-1, pp 136-153) Search for 
anomalously heavy Klein, J.; Middleton, R.; Ste- 
hens, W.E. (Univ. of Pennsylvania, Philadelphia). "1981. 

IS, PC A22/MF A011. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

In most previous searches, anomalously heavy nuclei have 
been sought in hydrogen - not only because of the ease with which 
it can be ionized and identified, but also since the use of deuterium 
automatically yields a factor of 7000 in sensitivity due to enrich- 
ment. For example, Alvager & Naumann set an upper limit of 3 x 
10-** on the existence of anomalously heavy hydrogen in the mass 
range 6 to 16 which was subsequently improved by Muller, Al- 
varez, Holley & Stephenson to 2 x 10~*® over the mass range 3 to 
8.2 amu. Recently, however, Dover, Gaisser & Steigman have sug- 
gested the possibility that the new stable heavy hadrons predicted 
by several elementary particle models should be present in Z > 1 
nuclei at levels of the order of 10~*°. Since the particle is not ex- 
pected to bind with a single proton to form a heavy isotope of hy- 
drogen, the experimental searches, mentioned above, would, assum- 
ing its existence, have failed to detect it. These considerations 
prompted us to use our tandem accelerator as a supersensitive mass 
spectrometer to search for anomalously heavy isotopes of some ele- 
ments with Z > 1. 


25778 (ANL/PHY—81-1, pp 154-156) Recent search for 
quarks and very heavy hydrogen isotopes using an (almost) 
all-electrostatic system. Schiffer, J.P.; Ernst, H.; Henning, 
W.; Kutschera, W. (Argonne National Lab., IL). 1981. 
NTIS, PC A22/MF AO1. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

In order to search for +1/3e particles in metals we adapted 
the Argonne Dynamitron to accelerate particles from a metal fila- 
ment. The particles, after being accelerated, were bent by an elec- 
trostatic deflector, passed through a foil which dissociated any mol- 
ecules, and bent by a second electrostatic deflector to eliminate mo- 
lecular fragments, through a slit system into a Si surface-barrier de- 
tector. Only charged particles that originated at the terminal of the 
accelerator and did not change their mass or charge state through- 
out, could reach the detector. The energy deposited in the detector 
was then a direct measure of the particle's charge: a + 1/3e particle 
would have one third the energy of a single charged one. But all 
particles were accepted, independent of their mass. These experi- 
ments were performed with negative results. Recently we adapted 
this technique to a search for anomalously heavy isotopes of hydro- 
gen. A limit on such particles would be useful on quite general 
grounds. In order to do the measurement, however, the technique 
had to be modified in several ways. 1) To eliminate the known iso- 
topes of hydrogen a small magnetic field was introduced, sufficient 
to deflect the light isotopes onto a beam stop, but leaving very 





3149 / ERA VOL. 7, NO. 9 


heavy isotopes essentially undeflected. 2) The solid state detector 
was replaced by a AE-E telescope, that provided charge identifica- 
tion, and 3) The two elements in the telescope were separated suffi- 
ciently to allow the time-of-flight measurements to be carried out, 
in order to search for heavy particles. 4) In addition, a nickel foil 
was placed in front of the detector of sufficient thickness to stop 
any normal ions (with Z = 2) but thin enough to readily transmit 
hydrogen- like particles of any mass. From preliminary tests we an- 
ticipate no problems in observing a heavy hydrogen isotope which 
is 10-** of the primary hydrogenic beam, and with minor improve- 
ments we might be able to reach 107 *’. 


25779 (ANL/PHY—81-1, pp 157-169) Mass-independent 
search for fractionally charged particles. Chang, K.H.; Lith- 
erland, A.E.; Kilius, L.R.; Beukens, R.P.; Kiser, 'W.E; 
ELL. ‘Univ. of Toronto, Ontario). 1981. NTIS, PC 
A22/MF AO01. Order Number DE82007875. 
From Argonne symposium on high energy spectrometry; 


ym; 
Argonne, IL, USA (11 May 1981). 

A pte fmf . dent search for fractionally 
charged particles with the all-electrostatic line of the IsSsoTRACE 
Laboratory at University of Toronto is described. Sensitive mea- 
surement of the fractional charge is accomplished by (1) a judicious 
choice of ion source and ion species, (2) charge changing and elec- 
trostatic analysis before injection into the tandem accelerator, (3) 
molecular destruction, charge changing, and acceleration by the 
tandem, (4) charge state selection and E/q analysis after accelera- 
tion, and (5) particle energy measurement with a Si surface barrier 
detector. In addition, the mass of the fractionally charged particles 
can be determined by a time of flight spectrometer. Specific cases 
involving +- (1/3)e and +- (2/3)e particles are discussed. Also in- 
cluded in the discussion are: integral charge background rejection, 
the procedure of the search, the signature of the fractionally 
charged particles, he resolutions of the analyzers and detectors, and 
the expected energy and time of flight spectra. 


25780 (ANL/PHY—81-1, pp 170-192) Search for 

anomalous hydrogen in enriched ched D.O, using a time-of-flight 

spectrometer. Smith, P.F.; Bennett, J.R.J.; Homer, G.J.; 

Lewin, J.D.; Walford, HE; Smith, W.A. (Rutherford and 
leton Labs., Chilton, England). 1981. NTIS, PC A22/ 
A01. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

We report on a search for stable charge +1 particles in the 
form of anomalously heavy hydrogen-like atoms in natural water. 
The objective of this experimental programme was to investigate 
the concentration range 10~*° to 10~*° which would be expected for 
cosmic ray production of 10 to 200 GeV mass particles during the 
lifetime of the earth. 


25781 (ANL/PHY—81-1, pp 228-243) Be in the envi- 
ronment: some recent results and their applications. Raisbeck, 
G.M.; Yiou, F.; Lieuvin, M.; Ravel, J.C.; Fruneau, M.; Loi- 
seaux, J.M. 1981. NTIS, PC A22/MF A0O1. Order Number 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Using the Grenoble cyclotron, cosmogenic ‘°Be has been 
measured in more than 100 environmental samples, including strato- 
spheric and tropospheric air, precipitation, river water, ocean 
water, Antarctic ice, and lacustrine, inland sea, and deep sea, sedi- 
ments. A summary of the results is given and some of their applica- 
tions briefly mentioned. 


25782 (ANL/PHY—81-1, pp 244-254) '°Be in manga- 
nese nodules. Levy | a (Yale Univ., New Haven, CT); 
Parker, P.; Rg gy ; Cochran, K.; Turekian, K.; Krish- 
naswami, S.; Sharma, P. 1981. NTIS, PC A22/MF AOI. 
Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 198 1) 

Be (t/sub 1/2) = 1.5 MY) is formed in the upper atmos- 
phere by cosmic ray spallation on nitrogen and oxygen. It is trans- 
ported to the earth’s surface via precipitation. In the oceans it is 
eventually associated with solid phases depositing on the ocean 
floor such as manganese nodules and deep-sea sediments. One of 


the assumptions that is normally made in analysis of such processes 
is that '°Be has been produced at a relatively uniform rate over the 
pat several million years. If we assume, in addition, that the initial 
specific concentration of !°Be as it precipitates with a solid phase is 
invariant with time, then we would expect that the decrease of the 
1°Be concentration as a function of depth in a deep-sea core or in a 
manganese nodule would provide a record of sediment accumula- 
tion rate in the former and of growth rate in the latter. The possi- 
bility of using cosmic-ray produced *Be for the dating of marine 
deposits had been proposed 25 years ago by Arnold and Goel et al. 
The method of analysis used by these investigators, and those sub- 
sequently pursuing the problem, was low-level 8 counting. Though 
the potential of using *°Be for dating manganese nodules was ex- 
plored more than a decade ago, only a few measurements of ‘Be 
in nodules exist in date. This is largely because of the *°Be meas- 
urements in environmental samples have gained considerable mo- 
mentum during the past 3 to 4 years, after the development of ac- 
celerator mass spectrometry for its determination. 


25783 (ANL/PHY—81-1, 255-261) Preparation of a 

10Be standard. Southon, J. "(Shon Fraser Univ., Burnaby, 

British Columbia); Thorson, I.; Nelson, D.E.; Korteling, R,; 

Vo a J. an Ku, T.L.; Ryess, J.L.; Nowikow, I. 1981. 
PC A22/MF AOl. Order Number DE82007875. 

a Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

The recent development of accelerator mass spectrometry 
has reduced the difficulty of measuring the concentrations of long- 
lived isotopes such as '°Be and hence led to increased interest in 
this isotope. Accelerator-based measurements are usually relative 
measurements made by comparing the isotope ratios from two or 
more samples. Absolute measurements are more difficult, as errors 
due to isotopic fractionation in the accelerator system must be cor- 
rected for. However, relative measurements can be converted to 
absolute isotope ratios if one of the samples is a standard containing 
a known concentration of the rare isotope. Thus a standard per- 
forms two functions; i) it allows absolute isotope ratios (hence the 
abundance of the rare earth isotope) to be determined more easily 
by accelerator methods; ii) it assists interlaboratory comparisons, in- 
cluding those between B-decay and ion-counting measurements. 
Such a standard exists for **C, in the form of a quantity of oxalic 
acid prepared by the National Bureau of Standards, but no 'Be 
standard is presently available. The purpose of this paper is to sug- 
gest some desirable properties for a standard and to examine a few 
of the possible production methods. 


25784 (ANL/PHY—81-1, pp 285-292) Earthquake 
dating by **C atom counting. Tucker, A.B. (San Jose State 
Univ., CA); Bonani, G.; Suter, M.; Woelfli, W. 1981. NTIS, 
PC A22/MF AO1. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

In the absence of written records that go back more than 
150 years, the frequency of major earthquakes in the seismically 
active regions of the western United States can only be deduced 
from geologic evidence. Scarps along the Wasatch fault near Salt 
Lake City, Utah exhibit cumulative surface displacements as large 
as 10 meters in alluvial deposits that post-date the recession of Lake 
Bonneville, 12,000 years ago; although no damaging earthquakes 
have occurred since the area was settled. Recent trenching studies 
by Swan et. al. have exposed ancient surface soil layers in which 
discontinuities reveal a sequence of significant surface faulting 
events. Radiocarbon dates of detrital charcoal from these deposits 
would be a record of earthquake recurrence intervals, vital data for 
contemporary earthquake hazards assessment. Most of the samples 
collected so far have been too small for conventional beta-decay 
counting. We report a successful radiocarbon assay by direct atom 
counting of four milligram-sized specimens from the Wasatch 
study. 


25785 att -1, pp 293-309) Stable isotope ap- 
plications of AMS in geology. ’ Rucklidge, J.C. (Univ. of To- 
ronto, Ontario). 1981. NTIS, PC A22/MF AOl. Order 
Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 
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element concentrations to be tackled. With the same 
isotopic ratios of both major and minor elements in mi- 
crogram amounts of material may be undertaken. 


25786 a 1, pp 320-329) Accelerator mass 
spectrometry of **Ni and Fe isotopes at the Argonne super- 
conducting linac. Hi WwW: ; Kutschera, W.; ek pa 
ikainen, B.; Pardo, R.C.; " Smither, R.K.; Yntema, J.L. (Ar- 

National Lab., IL). 1981. NTIS, PC A22/MF AOI. 

Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argue | a. USA (11 May 80. 

ve obtained initial results in an attempt to use the Ar- 

onas GaUan Gaus Te ke con aes 
medium-heavy nuclei. Nuclei of the radioisotope **Ni (T/sub 1/2 
= 7.5 x 10° y) and of the stable isotope **Fe at low concentrations 
have been accelerated and clearly identified. The latter experiment 
is in preparation of a measurement of the half-life of Fe (T/sub 1/ 
2 = 3x 10° y). 


p 330-340) Search for the 
samples by cyclotron clotron or tandem accel- 
Phipique Nucleaire, Orsay, 


1. NTIS, PC A22/MF 
AOl. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, bee 2 a May 98h), 

Because of the Half-life of **Cl (305.000 years), the measure- 
ment of the pete of **CI/Cl in natural samples is essential 
to the dating of very old ground waters. Thus, this measurement 
can provide an unique tool in fundamental research (such as knowl- 
edge of slow ground water movements) or in applied research 
(such as the evaluation of fossil water natural resources... etc...). We 
are more especially involved in age determination of groundwaters 
from confined aquifers in regions with presently arid or semi-arid 
climates where deep aquifers were recharged during post pluvial 
episodes. Accelerators as mass spectrometers have been used for 
approximately three years for the detection of different isotopes and 
especially **Cl. As a first step our group has tried to evaluate the 
possibilities of different accelerators by measuring the concentration 
**CI/Cl of different samples prepared artificially. Then, we have 
ee ee 


(ANL/PHY—81-1, 
of ise isotope ratio measurements. 
ter, NY). 1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 
From Ar; 
Argonne, IL, be (il May 1981). 


p 346-358) Reproducibility 
{ a D. (Univ. of Roches- 


ymposium on high energy spectrometry; 


The use o of an accelerator as part of a mass spectrometer has 
improved the sensitivity for measuring low levels of long-lived ra- 
dionuclides by several orders of magnitude. However, the complex- 
ity of a large tandem accelerator and beam transport system has 
made it difficult to match the precision of low energy mass spec- 
trometry. Although uncertainties for accelerator measured isotope 
ratios as low as 1% have been obtained under favorable conditions, 
most errors quoted in the literature for natural samples are in the 5 
to 20% range. These errors are dominated by statistics and general- 
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25789 (ANL/PHY—81-1, pp 359-372) Isotopic frac- 
tionation in accelerator based radiocarbon dating. White, 
N.R. (Oxford Univ., England). 1981. NTIS, PC A22/MF 
AOl. Order Number ‘DE82007 875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Systematic errors in accelerator dating can be minimised by 
transmitting in sequence the three isotopes of carbon through the 
accelerator. Many processes exist which cause isotopic fractiona- 
tion, and the extent of these has been discussed, but is not predict- 
able. Many are linear, that is, a first order correction of the *C 
fractionation can be calculated from a measurement of e “C/1*C 
ratio, but some processes are known to be not so well behaved. It 
has to be assumed that such processes remain between 
measurements on sample and standard; with this assumption it has 
been demonstrated that the technique, although failing to provide 
absolute isotope ratios, provides in principle sufficient data for the 
calculation of dates to an accuracy of better than 0.1%. Of course 
accuracy is not only limited by such fluctuations, but also for exam- 
ple by the Poisson statistics and by contamination, and this conclu- 
sion should only be taken to indicate that there is no need for fur- 
ther data in the form, say, of a separate C/'*C measurement - 
there would be no way of using such data. 


25790 (ANL/PHY—%1-1, PR ai 373-380) Inverted spherical 
ioniser sputter ion source (IS3). White, N.R. (Oxford Univ., 
England). 1981. NTIS, PC A22/MF AOl. Order Number 
DE82007875. 

From Ar, symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

The reflected beam sputter ion source has been found to 
have an inherent need for frequent readjustment of several voltages 
during use. Its lack of cylindrical symmetry is reflected in the 
asymmetry of its beam, and the position and shape of the sputtering 
Cs* beam have been shown to depend strongly on the Cs* current 
because of space charge effects. There has been a tendency for ion 
source designs starting from a simple concept to be subjected to 
continual improvement a process which, while improving one fea- 
ture, often complicates the originally simple concept, and makes 
operation more complex. 


25791 et ap 1, pp 381-390) OSIRIS. Chew, 
S.H.; Garman, E.F.; Greenway, J.L.; Allen, .W. 
(Oxford Univ., England). 1981. NTIS, PC A22/MF AOl. 
Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Ultrasensitive mass spectrometry using accelerators has been 
performed successfully by various laboratories with measurements 
of isotopic abundance ratios as small as 10~** being achieved for 
light isotopes e.g. *°Be/*®Be and **Cl/Cl. However, for heavy iso- 
topes, such as '°[/127], the lowest abudance ratio measured to date 
is of the order of 10~'*. The Oxford Supersensitive Injector for Ra- 
dioactive Isotope Separation (OSIRIS) is being developed at the 
Nuclear Physics Laboratory with an exmphasis on detection and 
separation of heavy isotopes. We hope to achieve better sensitivity 
for heavy masses than has so far been reported. 


25792 (ANL/PHY—81-1, pp 391-400) Broad band mass 
analysis at MeV energies. Kilius, L.R.; Chang, K.H.; Hallin, 
E.L.; Litherland, A.E. (Unvi. of Toronto, Ontario). 1981. 
NTIS, PC A22/MF A01. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

The potential of tandem accelerator based mass 
[TAMS] for the detection and measurement of rare isotopic abun- 
dances has been demonstrated consistently at numerous laborato- 
ries. Based on these exploratory experiments, a number of dedicated 
facilities are presently under construction, primarily for the mea- 
surement of the radioisotopes *C and **Cl at natural abundances. 
To further increase the versatility of the Unversity of Toronto Iso- 
trace laboratory using TAMS, a series of modifications is being 
considered to make possible the detection of heavier ions, for exam- 
ple the rare earth elements, Pt, Pu, and to improve the precision of 
isotope ratio measurements. These modifications are discussed. 
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(ANL/PHY—81-1, pp 401-403) Calibration sam- 

| for mass . Hershberger, R.L.; 
lynn, D.S.; Gabbard, F. (Univ. of Kentucky, Lexington). 
1981. NTIS, A22/MF A0Ol. Order Number 
DE82007875. 


From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 
Radioactive samples with precisely known numbers of atoms 


are useful as calibration sources for lifetime measurements using ac- 
celerator mass spectrometry. Such samples can be obtained in two 
ways: either by measuring the production rate as the sample is cre- 
ated or by measuring the decay rate after the sample has been ob- 
tained. The latter method requires that a large sample be produced 
and that the decay constant be accurately known. The former 
method is a useful and independent alternative, especially when the 
decay constant is not well known. The facilities at the University of 
Kentucky for precision measurements of total neutron production 
cross sections offer a source of such calibration samples. The possi- 
bilities, while quite extensive, would be limited to the proton rich 
side of the line of stability because of the use of (p,n) and (a,n) re- 
actions for sample production. 


(ANL/PHY—%1-1, pp 404) Production of char- 
a targets. Leavitt, S.W.; Dona, Tucson- 
, A. (Univ. of Arizona, Tucson). 1981. 
AF -. Order Number DE82007875. 
ymposium on high energy spectrometry; 
Argonne, IL, USA (il May 1981). 

One method for preparing accelerator targets from carbon- 
containing materials is to produce charcoal from samples and to 
mix the charcoal with a binder. This mixture can then be used as a 
target in a sputter-type ion source. In the experiments to be de- 
scribed, we have measured yields and isotopic fractionations for 
several methods of preparing charcoal from wood, (assumed to be 
(CH20)/sub n/), and cellulose (CsHioOs)/sub n/. 


25795 ee 1, pp 405-415) Sample prepara- 
tion for accelerator at the University of 
Washington. elgg P.M.; Stuiver, M; Farwell, G.W.; 
Schmidt, F.H. (Univ. of Washington, Seattle). 1981. NTIS, 
PC A22/MF AO1. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

The adaptation of the University of Washington FN tandem 
Van de Graaff to accelerator mass spectrometry (AMS), as well as 
some of the results obtained, are described in another paper in this 
volume (Farwell et al., 1981). Here we discuss our experiences in 
preparing carbon and beryllium samples that give large and stable 
ion beams when used in our Extrion cesium sputter source with an 
inverted cesium beam geometry. 


25796 cop ho ae 1, pp 416-425) Production of 
small carbon samples by R. F.’ Dicsociation of f acetylene. Beu- 
kens, R.P.; Lee H.W. aiv. of Toronto, Ontario). 1981. 
NTIS, PC A22/MF A01. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Angin IL, USA (11 May 1981). 

As gaseous ion sources cannot be used for radiocarbon 
dating with accelerators due to the extraordinary large amount of 
cross contamination, sputter sources with solid samples have com- 
monly been used. A number of small carbon samples have not been 
dated by the Toronto-Rochester-General Ionex group using the 
MP-tandem accelerator of the Nuclear Structure Research Lab. at 
the University of Rochester. In the early experiments a variety of 
sample preparation techniques have been used including mixing 
with KBr, Cu and Ag binders. Although the currents form these 
samples were often adequate, the variations in C~ beam quality 
from sample to sample has caused some concern about the repro- 
ducibility of the data. A better sample preparation technique is de- 
scribed which meets the following criteria: 1) The source material 
should be in the form of graphite to produce good stable C~ beams. 
2) Low loss sample conversion is essential as sample sizes are often 
1 milligram or less. 3) The sample diameter should be of the same 
order as the caesium primary sputter beam for efficient use of the 
material. The HICONEX-834 in reflected geometry has a caesium 
beam spot size of approximately 500 microns while the new Tande- 
tron sputter source has a spotsize of 200 microns. 


25797 (ANL/PHY—81-1, 426-430) Instability of 
KH;~ and potential detection of *'Ca with a 
tandem electrostatic 


Spectrometrie Nucleaire, Orsay, ae Yiou, F.; Pegh- 
aire, A.; Guillot, J.; egg i S, PC A22/MF 
‘A0t. Order Number DE82007875. 

From Argonne a eS ony spectrometry; 
Argonne, IL, USA (11 May 1981 

Using a tandem Van de equipped with a moderately 
high resolution injector system (M/AM ~ 150) we have investigat- 
ed the stability of the negative hydride ions of potassium. We find 
that, using a Cs sputter source, and NH; gas appropriate for CaHs~ 
emission, the ratio KH;~/K~ is = 16-* tend nadia aadh less). 
These results are very favourable to the eventual detection of natu- 
ral “Ca (half-life 10° years) using a tandem electrostatic accelera- 


(ANL/PHY—8%1-1, 431-462) Preliminary de- 
post MP ge ultra-sensitive mass spec- 
counting of *C, Purser, K.H.; 
Schneider, R.J.; Post, R.; Dobbs, J.McG. (General Ionex 
Corp., Newb rt, MA). 1981. NTIS, PC A22/MF AOl1. 
Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

A description is presented of a commercial, tandem-accelera- 
tor centered secondary ion double mass spectrometer dedicated to 
4C/*C/™"C ratio measurements. Some design philosophy of the 
instrument is presented and the performance is described. A scan- 
ning cesium ion source with primary beam diameters between 100 
to 200 micrometers is used: to produce C~ beam intensities of 10 to 
20nA with the intensities remaining constant to better than 0.1% 
per minute after the source stabilizes. For recent carbon, these cur- 
rents correspond to '*C count rates from the ion source of 60 to 
120 particles per second. re SS oe ee oe 
system, M/AM, is greater than 120 with the capability 
sae tolkdiinn Vatens Wate, Tan nae Eas 
Co Senate Be ee eee eee oe 
virtues of the 3MV parallel-fed Cockroft-Walton accelera 
are presented. At the operating voltage of 2.5MV, the stabil 
better than 1:4000 with a terminal ripple < 200 volts. The desirab! 
features of the second mass spectrometer which follows the accel- 
erator are discussed. The measured beam width at the defining slits 
following the electrostatic analyzer is less than 1.4mm. At this same 
point, the dominant background *C* and %C* ions which origi- 
nate from mass-14 molecular ions are measured to be 3.6mm away 
from the beam axis and so can be completely eliminated by the 
slits. Isotopic ratios have been measured beyond these slits, and it is 
shown that these ratios are constant to better than half a percent 
using recent samples. The final strong focusing magnet has a rejec- 
tion ratio for unwanted carbon ions greater than 10’. 


25799 (ANL/PHY—81-1, pp 463-471) Isotrace Labora- 
tory at the University of Toronto. Beukens, R.P. (Univ. of 
Toronto, Ontario). 1981. NTIS, PC A22/MF AOl. Order 
Number ay st ig 

From Ar, posium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

SOTope and Rare Atom Counting Equipment (ISO- 

TRACE) facility was effectively launced in April 1979 at the ap- 
proval of the Natural Sciences and Research Council 
of Canada for the purchase of a General Ionex TANDETRON 
mass spectrometer. In 1980 the funds to develop the facility for the 
various applications were obtained from the Department of Supply 
and Services with the Ministry of Energy, Mines and Resources, 
the Canadian Geological Survy and Environment Canada as spon- 
sors. A steering commitee coordinates this development while a 
projects evaluation and allocation committee 2), consisting of ex- 
perts from ouside the ISOTRACE group, was put in place in late 
1980. 


25800 (ANL/PHY—81-1, pp Ree Radiocarbon fa- 
cility at the Research Laboratory for Archaeology in Oxford 
- a review. White, N.R.; Hedges, R.E.M.; Wand, J.O.; Hall, 
E.T. (Oxford Univ., a _— NTIS, PC A22/MF 
A0l. Order Number DE8200787: 
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From Argonne symposium on high energy spectrometry; 
Acgoame, Th, USA USA (11 May —— : 


mass spectrometry 
tas teahed tee eatoamben oath tae too 
within the department, except for the 3 MV tandem, which is 
fee See Snes Sn ae See 
been described many times before, so this 
comprehensive description of the facility, bu 
eT cms scams as anes Ges ce eee 


Argonne, IL, USA (11 May 1981 

Feaiony . eager 
Sunes Douditiicn aa te Seed tenanadie Pelion 
program, and is a joint program of the Departments of Physics and 
Geosciences at the University of Arizona. The primary instrument 


poration. We have been waiting for a year for the instrument, and 
have spent some of the time developing sample-preparation tech- 
niques. We have built a system for preparing CO, from samples, for 
converting CO, to either carbon or acetylene, and for cracking 

. In addition, we have done a fair amount of work on 
preparation of charcoal from wood and cellulose, and for making 
ion-source targets from charcoal. A simple method has been devel- 
oped for melting iron powder-charcoal mitures. 


25802 (ANL/PHY—%1-1, pp 488-489) Research project 
at Nagoya University. Furukawa, M.; Nakai, N.; Nakano, E. 
(Nagoya Univ., Japan). 1981. NTIS, PC A22/MF AOl. 
Order Number D 2007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

. We will hove a dee _~ 1. 
poration at the Radioisotope Center of Nagoya Univeriy in 1981 
FY. The building to install the machine was already completed in 
March 1981. We have held meetings of potential users of the facili- 
ty and various research proposals have been presented by the par- 
ticipants from many departments of the university. The present re- 
search project at Nagoya is mainly devoted to the development of 
radiocarbon dating by the accelerator mass spectrometry, in which 
most of the users are interested. There are many archeological and 
geological samples in Japan which have too little carbon com- 
pounds for analysis by conventional radioactivity measurements. 
Concentrations of '*C in these samples can be determined by the 
new technique. Some of the proposals connected with radiocarbon 
measurements are discussed. 


25803 (BNL—51443-Vol.1, pp xxiii-xxxviii) ISABELLE: 
overview. Samios, N.P. 1981. S, PC A19/MF AOl1. 
Order Number DE82008393. 

From Physics opportunities at ISABELLE summer work- 
shop; tin NY, USA (20 Jul 1981). 

LE, a proton-proton high energy intersecting stor- 
age accelerator, has as its main aim the study of proton-proton in- 
teractions at high center of mass energies E/sub CM/ = 360 GeV 
x 360 GeV = 720 GeV and high luminosities L = 10**/cm*/sec > 
10**/cm*/sec. In contrast to several other colliders, this machine 
will be dedicated to a colliding beam physics program with six in- 
tersecting regions. The relative strengths of this facility are dis- 


25804 (BNL—51443-Vol.1, pp 237-241) Higgs physics at 
ISABELLE. Kane, G.L. (Univ. re) Ann Arbor). 
1981. NTIS, PC Al9/MF AOl. Order Number 
DE82008393. 
From Physics opportunities at ISABELLE summer work- 
shop; yen, NY, ty 20 Jul ds 
eak theory it is possible to include 
Gn saeate Uf tae tate at He 2 ee 
deep understanding of the physical origin of mass. New scalar 
bosons are required, but their properties are not calculable (particu- 
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is 

lai, disaneh Uddiy duaaaies G ie oe. 

ceedings. Here we will concentrate on the dynamical symmetry 
breaking mechanism. 


25805 (KFTI—80-28, pp 3-7) Experience of operation of 
Institute high- accelerators. Ro- 


Physical-Energetical a 

manov, AC. poy oe ee — AP. Cran 
omi tomnoj Ehner, 

Obnizak. Fiziko-Bhner i yj inst eb din Ri 


. . ussian 
NTIS (US Sales Only), PC A06/MF A01. Order Number 
DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

The Physical Energetic Institute has in operation 5 high- 
voltage accelerators: the EG-2.5, EG-1 and EGP-10M electrostatic 
accelerators and the KG-2.5, and KG-0.3 cascade accelerators. The 
accelerators are mainly used for neutron investigations. Concurrent 
with operation they are being constantly improved. Last years the 
ae os aes oe eee 

trol system, development of accelerating tubes with an increased 
electric strength, further improvement of pulsed operating condi- 
tions of the EG-1 and EGP-10M accelerators. Accelerator perfor- 
mances obtained in 1978 are presented and the statistics of failures 
of separate systems of these accelerators is given. 


25806 (KFTI—80-28, pp 20-23) Heavy ion accelerator 
for reactor damage uubiien. Tel enskii, ‘VF: Khorenko, 


V.K.; Rubashov V.G.; Il’enko, OP. Ta Tatus, VIL; Chernyi 
B.P.; Borts, B.V.; Ivanov, A.T.; Levchenko, YuzZ. 1980. 
Russian). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

An electrostatic external-injector accelerator designed to 
simulate reactor damages of materials has been developed. External 
position of the injector allowed the usage of metal multicharged ion 
source developed on the basis of a pulsed cyclotron source. High 
charge of ions (up to Me™) injected into the electrostatic generator 
accelerating tube make it possible to obtain ions with an energy of 
up to 10 MeV at a 2 MeV potential of the tube. Beams of quintuply 
charged ions of nickel, chromium, copper, argon and other ele- 
ments with an intensity of up to 40 uA have been obtained. 


(KFTI—80-28, pp 32-34) System for stabilization 
yr in electrostatic accelerator with 


jon charge exchange. A oy B.P.; Vorotnikov, P.E.; 
Larionov, L.S.; Polunin, Pchelin, Yu.A. (Gosudarst- 
vennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1980. (In Russian). NTIS 


25807 
and beam 


(US Sales Only), 
DE827803 12. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

To stabilize and measure the energy of accelerated ions in 
the EGP-8 electrostatic accelerator, use is made of a beam of neu- 
tral atoms produced during charge exchange of negative ions. Neu- 
tral atoms are then recharged into ions and their energy is meas- 
ured with the help of an electrostatic analyzer. Used as a detector 
are crystals of CsJ(T1) divided by a thin opaque baffle and connect- 
ed by means of light guides with two photomultipliers. The detec- 
tor serves also as a beam position monitor and its signal corrects 
the voltage of the accelerator high-voltage elctrode. The system 
has been tested in measuring (p, ‘y) resonances and (p, n) threshold 
reactions. The voltage stability and the beam energy nonuniformity 
constituted 4x10~ 4 the main contribution into the beam energy non- 
uniformity being made by a solid charge-exchange target. 


PC A06/MF AOl. Order Number 
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> (KFTI—80-28, pp 35) Optical calibration of thick- 

of charge exchange carbon targets. Ad’yasevich, B.P.; 

Venniinne, P.E.; Larionov, L.S.; Polunin, Yu.P. (Gosu- 

darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 

Moscow. Inst. Atomnoj Ehnergii). 1980. (In Rus- 

sian). NTIS (US Sales Only), PC A06/MF A0Ol. Order 
Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, ay copes foe ped he dnt a 

An optical method has been used to calibrate the thickness 
of thin carbon films used as charge-exchange targets in an electro- 
static accelerator with ion charge exchange. Assuming that light at- 
tenuation in a carbon film exponentially depends on its thickness, it 
is possible to determine the ratio of thicknesses of two films by 
using the ratio of their transparences. If an optical silicon converter 
is used, the coefficient which relates the film thickness with its tran- 
sparency is equal to (34+-2) pg/cm*. 


25809 (KFTI—80-28, pp 36-39) Algorithms for automat- 

ed control system at yond electrostatic accelerator. 

Markova, L.I.; Mashkarov, Yu.G. ovskij Gosudarst- 

vennyj Univ. (Ukrainian SSR)). 1980. (In Russian). NTIS 
Ss Only), PC A06/MF AOl. Order Number 
82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

A problem of developing an automatic system for control of 
the accelerator energy operating conditions is discussed. The analy- 
sis of the system operation made it possible to construct a proce.s 
model and distinguish the vector of controlled parameters provid- 
ing the calculated value of the energy of charged particles. The 
control complex structure and the automatic system algorithms are 
described. The input data of suggested control algorithms are speci- 
fied. The conducted investigations resulted in the development of 

and the structure of special software modules for con- 
trol of the accelerator energy operating conditions. 


25810 (KFTI—80-28, pp 40-41) Computer "Elektronika- 
1001” program for control and state analysis of the EG-2.5 
accelerator. Mukhametshin, V.I.; Romanov, V.A.; Chalyi, 
Yu.R. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atom- 

isto da SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
19: ussian). NTIS (US Sales Only), PC A06/MF 
AOl. Sider Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kkov, Ukrainian SSR (11 Dec 1979). 

A code for the ELECTRONIKA-100I computer is de- 
scribed, which provides 1) calculation of the accelerator initial pa- 
rameters using the introduced value of the particle energy; 2) inter- 
rogation of monitors followed by the analysis of the obtained infor- 
mation; 3) testing the measuring instruments serviceability; 4) log 
keeping, and 5) warning of an operator about disturbances in oper- 


25811 (KFTI—80-28, pp ) Control system for mate- 

rial irradiation regime ra Prt Mp hoe accelerator. Brus, A.S.; 

Velikov, A.L; Kez cae M.A. 1980. (In Russian). NTIS 
S Sales Only), PC A06/MF AOI. Order Number 
82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

Local automatic measuring and control systems for an elec- 
trostatic accelerator have been developed. A multichannel teleme- 
tering system with a light communication channel and numerical 
coding when transmitting data, contains 16 measuring and control 
channels. The system uses a method of digit-by-digit weighing to 
ensure measurement of an ion beam current (0.02-0.5 A; 0.1-0.17 
pA for 5 Faraday cups), measurement of target temperatures (200- 
700 deg C), removal and setting of Faraday cups, assignment and 
stabilization of target temperatures ((200-1000)+-1) deg C. The 
system employs integrated microcircuits. The monitor of the multi- 
charged ion beams (0-20 A) in the energy range from 20 to 200 
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keV provides continuous control of the beam axis position and the 
current density in the cross section of the monitor plane. 


25812 (KFTI—80-28, pp 56-58 
cathode 


source with ozlov, VE. 


G.P.; Chekanov, S.Ya. 1980. (In Russian). NTIS 
Only), PC A06/MF AO01. Order Number DE82780312. 


kov, — SSR (11 Dec 1979). 


eo ee nae of wate en ae 


spectrometric 
ions account for 50 per cent of the beam total current. 


25813 (KFTI—80-28, pp 65-68) Multicharged ion 
for electrostatic accelerator with external 


injector. B: 
M.Yu.; Zelenskii, V.F.; Il’enko, B.P.; Khorenko, V.K. 1980. 
(In Russian). NTIS (US Sales Only), PC A06/MF AOl1. 
Order Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, ——- SSR (11 Dec 1979). 

A design of a source of metal and gas multicharged ions is 
described. During the development of the ion source use has been 


several hours without a considerable decrease in the ion beam in- 
tensity. 


25814 Lobia J, Stabilization of ion 
electrostatic accelerator. 


source operation for 
Nikitin, V.A.; Yakushev, V.P. (Gosudarstvennyj Komitet 
Fike Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
o-Ehnergeticheskij Inst.). 1980. da] Russian). NTIS (US 
Sales Only), PC A06/MF AO0Ol. Order Number 
DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

A system for ilization of operating conditions of an elec- 
trostatic accelerator ion source is described. The system is the first 
stage of stabilizing the ion current on a target. The current of the 
beam escaping from a source is equal to the difference between the 
currents in the source anode and cathode circuits. In the anode cir- 
cuit the current is stabilized by changing the HF-generator anode 
voltage, and the cathode current is stabilized by a special automatic 
device. This ensures the constancy of the current for a beam which 
escapes from the source and thus increases the stability of ion cur- 
rents on a target. The range of current control in the source anode 
circuit constitutes 15-110 A, current oscillations do not exceed 
0.5% during two hours. 


25815 (KFTI—80-28, 78-80) of the "EGP- 
10M” accelerator - ) with netted 
input into accelerating tube. Bashmakov, V.S.; Glotov, A.L,; 
Kupriyanov, B.V.; Romanov, V.A.; Spirin, V.I. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
vennrl Kemitet 50 laps? seventy Inst.). 1980. (In Russian). 

NTIS NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE82780312. 

From 6. Sein seen oo Oe a 
in exploitation and improvement of electrostatic accelerators; Khar. 
kov, Ukrainian SSR (11 Dec 1979). 





An injector of negative ions of hydrogen and deuterium for 

P-10M charge-exchange accelerator has been developed to 

the beam transport throughout the energy range. To fix 
boundary of the electrostatic field at the low-energy tube input, 
flat grid has been installed at its first electrode. A negative ion 
beam extracted from a duoplasmotron is focused by the source im- 
ion lens onto the buncher output diaphragm, while after the 


rent on a target has increased, while the dependence of the current 
on the conductor potential has decreased. 


25816 (KFTI—80-28, pp 81-83) Ion injector for electro- 
static accelerator. Novikov, M.T.; Tsygikalo, A.A. 1980. (In 
Russian). NTIS (US Sales Only), PC A06/MF AOl1. Order 
Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

Basing on the analysis of formulae connecting beam param- 
eters at the input and output of an electrostatic accelerator, a 
design of an ion injector for a charge-exchange accelerator is sug- 
gested. The distinguishing injector feature is that it contains a 
preaccelerator with autofocusing of the beam at its output, which 
provides better matching of ion source and accelerator operating 
conditions when preserving the conditions of beam autofocusing in 
the accelerator. Such an injector is a self-contained instrument. It 
allows control, within certain limits, of ion optics of inlet lenses of 
the accelerator and preaccelerator during operation when preserv- 
ing better matching of ion source operation with the accelerator. 


25817 (KFTI—80-28, pp 84-88) Impulse operation of the 
“EG-1" electrostatic accelerator (Physical-Energetical Insti- 
tute). =. M.V.; Volodin, V.I; Glotov, A.L; 
Dudkin, Kanaki, v. N.; Kononov, Vv. N.; Poletaev, 
V.D.; B.S V.A. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
rgeticheskij Inst.). 1980. (In Russian). NTIS (US Sales 
Only), PC A06, MF A01. Order Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

ith the aim of widening the possibilities of the EG-1 accel- 
erator in physical experiments, and increasing its reliability and ease 
of operation, the accelerator has been modernized as a whole, the 
ion source has been improved and a new system of chopping (in- 
cluding klystron bunching) has been developed. The ion source op- 
erating life has been increased to more than 100 h due to changes in 
the cathode material and smoother control of the magnetic field in 
the source plasma discharge region. For beam chopping use was 
made of rectangular voltage pulses, while for bunching-sinusoidal 
voltage with a frequency of 15.6 MHz. On a physical target the ac- 
celera provided the following ion beam or/ parameters in the 
energy range from 1.8 to 3.5 MeV: in the chopping mode only - the 
0.3-0.5 mA amplitude of ion current pulses at a duration of 12-25 
ns, and in the chopping and bunching mode - 1.5-2.5 mA at a dura- 
tion of 2-2.5 ns. In an other mode the pulse duration was 0.1-1 ys, 
hrs repetition frequency - 1.5-30 kHz, and amplitude pulse current - 

.3-0.5 mA. 


25818 (KFTI—80-28, pp 91-93) Cascade connection of 
electrostatic rotor generators for direct accelerators. 


working 
Gelashvili, V.N.; Petrosyan, S.A. (Nauchno-Issledovatel’skij 
Inst. Ehlektronnoj i Ionnoj Tekhnolo ogi Tbilisi (USSR)). 


1980. (In Russian). NTIS (US Sales 
A01. Order Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

A possibility to increase limiting parameters of electrostatic 
generators with a cylindrical insulation rotor is considered. A 
design with axial arrangement of generators in a common tank for 
obtaining limiting currents of tens of milliamperes is analyzed. A 


y), PC A06/MF 
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strength of a gaseous medium is substantiated. The results of testing 
of a two-stage generator mock-up are given. 

25819 (KFTI—80-28, pp 96) Method of reducing oil 
osition on electrostatic eh ther targets. Vorotnikov, P. 
Kozlov, L.D.; Koltypin, E.A.; Molchanov, Yu.D. (Gosu 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOI. Order 
Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, aie SSR (11 Dec 1979). 

An undesirable effect which takes place when pumping out 
the accelerator vacuum system by oil pumps is the appearance of a 
carbon film on a target under the action of an ion beam. To reduce 
the rate of the film production a new system has been tested which 
included pumping-out of the main accelerator volume by oil pumps 
and oilless pumping-out of the ion channel target end by sorption 
pumps. Both volumes were connected by a pipe 150 mm in length 
and & mm in diameter, which served to pass the ion beam. Located 
before the pipe, on the accelerator side, was a heated oil reflector 
whose action was based on thermal decomposition of oil molecules. 
Tests of the system, which included measurements of the neutron 
yield from ™C(d, n)**N reaction and threshold shift of the ’Li(d, 
n)’Be reaction showed that carbon film production on the target 
decreased by 1.5-2 orders of magnitude. 


25820 (KFTI—80-28, pp 100-102) Accelerating tube for 
the "EG-1" electrostatic accelerator. Romanov, V. A.; 
Ivanov, V.V.; Krupnov, E.P.; Debin, V.K.; Dudkin, N.I. 
Volodin, = I. (Gosudarstvenny; Komitet po Ispol’zovani nly 
Atomnoj <— SSSR, Obninsk. Fiziko-Ehnergetich 
Inst.). 1 “00 (In ). NTIS (US Sales Only), PC ‘A06/ 
MF AOl1. Order fake 'DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

A design of an accelerating tube (AT) for an electrostatic ac- 
celerator of the EG-1 type is described. Primary consideration in 
the development of the AT has been given to increasing the elec- 
tric strength of accelerating gaps, the vacuum conductivity and 
better insulator screening from charged particles. After AT vacuum 
and high-voltage ageing in the accelerator, a hydrogen ions beam 
of up to 80 wA has been produced. The beam was adequately 
shaped in the energy range from 1.8 to 5.0 MeV. 


25821 (KFTI—80-28, pp = Stability of D- and T-tar- 
gets to intensive bombardment by accelerated ions. Vorotni- 
kov, P.E.; Kozlov, L.D. (Gosudarstvennyj Komitet po 
Ispol’zovani — Atomnoj —- SSSR, Moscow. Inst. 
Sule Only. ergii). 1980. (In Russian). Dep. NTIS (US 
ies Onl 

a 6 all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 


25822 (KFTI—80-37, a = ee Small-sized pump for the 
target chamber of the accelerator. Borts, B.V.; 
Kravchenko, S.F.; Pisarev, G.V.; Rubashko, V.G.; Khor- 
enko, V.K. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In General and nuclear physics 

The target chamber of the accelerator ESUVI is located at 
the high voltage end of the accelerating tube under the electrostatic 
generator conductor. The pumping out from the target chamber 
region has been performed through the accelerating tube its rate 
constituting 1.5 1/s which resulted in oxidation and contamination 
of the surface of irradiated targets in the course of the irradiation of 
chemically active materials. For obtaining high vacuum in a target 
chamber a small-size gettering-ionic pump of the ORBITRON type 
has been developed which operates in the autonomous mode. The 
pump pumping out rate in the pressure range 10~5-10-7 mm Hg 
constitutes for air and nitrogen 20-25 I/s, ffor oxygen 30-40 I/s, for 
hydrogen 100-120 1/s. The pump weight without supply units is 2 
kg. The pumps permits performing pressure indicator in the target 
chamber. Using the developed pump makes possible to decrease the 
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target chamber pressure to 1x10~* mm Hg for active gases to 10~°- 
10-* mm Hg. 


44-48) Vacuum of the 

.V.; Kravchenko, ; Pisarev, 
G.V.; Rubashko, V.G.; Khorenko, V.K. 1980. (in Ruseing) 
Dep. NTIS (US Sales Only). 

In General and nuclear physics. 

The pressure distribution over the ionoguide length is inves- 
tigated and the analysis of vacuum conditions effect on attenuation 
of beam intensity of heavy multicharged ions is performed. The dif- 
ferential pumping out effect on multicharged ion passage is shown. 
Means of obtaining required vacuum conditions in the target cham- 
ber are considered. Gas duty sources are determined and the spec- 
trum of residual gas in the ionoguide in the course of irradiation is 
shown. The ESUVI accelerator vacuum system scheme is given. 


25824 ee pp ao Dispersion and field L—4 
ture for axisymmetric E-wave in waveguide with 
sine-corrugated conducting walls. Ostrovskii, A.O. 1980. (In 
Russian). Dep. NTIS (US Sales Only). 

In Ph t technique. 

Field pepe ony of axisymmetric 
E-wave in a waveguide with sine-corrugated idealy-conducting 
walls is studied theoretically. A dispersion equation describing dis- 

persion properties of the considered structure, which is solved ana- 
audi is'e Gah cour of cual coaieiaien Gitihe, © Outen: 
Ratio between amplitudes of space harmonics, group and phase ve- 
locities and the shunt impedance of the considered structure as 
well, are determined. 


(KFTI—80-46, pp 36-37) Calculation of charging 
Cireait of capacitive energy storage system for electrophysical 
devices. Efimov, S.V.; Tolstoi, A.E. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

” Ph ex, t tec! 

a oo _ of charge processes 
of the “ae energy storage system by a rectified voltage 
source, is presented. The differential equation for charged profile is 
solved to determine the instantaneous values of the capacity volt- 
age at the given parameters of charged circuit by numerical inte- 
gration method. The sequence of the calculaiion of the charged cir- 
cuit parameters is presented. The shown technique can be applied 
for any ratios between the capacity charge time and half period of 
the feeding voltage, the calculation accuracy does not depend on 
the value of initial and finite capacity voltages. 


25826 cc enpienscine pp 6-7) ey of energetic-time 
specters on linear electron accelerator Lu-40, Grizhko, V.M.; 
Rakityanskii, A.A.; Fursov, G.L.; Shenderovich, A.M. 1980. 
(In Russian). Dep. ‘NTIS (US Sales Only). 

In Physical experiment technique. 

The of the electron energy in the LU-40 accel- 
erator on time during a pulse, was measured. Measurements have 
been carried out by the Faraday cylinder, positioned at the output 
of a magnetic analyzer. Signal from a cylinder has been transmitted 
to an oscillograph. The initial energy of electrons has been equal to 
18 MeV (at the absence of loading by the beam), pulse duration - 8 
ps. At a considerable loading by the beam with 400 wA current ob- 
served is the shifting of accelerated particles current pulses at the 
decrease of energy from edge regions to the pulse centre of the 
direct beam current. Such a shifting corresponds to theoretical 
ideas on the loading of an accelerator by the beam; the increase of 
energy in the region of the trailing edge is connected with the de- 
crease of loading while decreasing the beam current during the 
trailing edge. 


25827 UNISOR isotope separator facility. Carter, H.K. 
(Oak Ridge Assoc Univ, Tenn). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1481- #484(Apr 1981). (CONF-801111—). 
From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
The UNISOR facility is an Isotope Separa 
to the Oak Ridge National Laboratory 
(ORIC). The current status of the facility is described including 
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available accelerator beams, targets and ion sources, separator 
Se Le ee oe 
tems. 18 


oe te ae 
endo Naw eeueedin do tow bene of aneeenees Be 
R.M.; Brodowski, J.J.; Gammel, G.M.; Keane, J. s 
Maschke, A.W.; Sanders, R.T. (Brookhaven Natl Lab, 
Upton, . IEEE (Institute of Electrical and Electronics 
Engineers) msactions on Nuc: Science; NS-28: No. 2, 
1503(Apr 1981). (CONF-801111—). 
From 6. conference on application of accelerators in re- 
search MEQALAC i Denton, TX, USA (Nov 1980). 
is an acronym for a m electrostatic- 
ecteamde aie wae ede The principle of operation is 
very simple. It makes use of the fact that electrostatic quadrupoles 
focus more effectively at low velocities than conventional magnetic 
quadrupoles. Moreover, the “pole-tip” field of an electrostatic qua- 
Sounals & tained te teed atletinn of eaten ood G atts One 
tion of the size of the quadrupole. Conventional magnetic quadru- 
poles, on the other hand, require increasingly high current densities 
if one attempts to scale to smaller size. MEQALAC Theory is pre- 
sented. ign details are outlined for the M1 MEQALAC and the 
M2 MEQALAC. 11 refs. 


25829 Accel-decel method of high-q low veloc- 
ity ions. Saylor, T.K.; Ba J.E.; Gardner, L.D.; 
Gulkok, Y.Z.; Sharma, S.D. niv of Pittsburgh, Pa). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1024-1028(Apr 1981). 
(CONF-801111—). 

From 6. conference on of accelerators in re- 
search and industry; Darien, TH, DOs 5 Oe 1980). 

The double EN tandem Van de Graaff accelerators at the 
University of Pittsburgh’s Nuclear Physics Laboratory have been 
used in part since 1978, operating in the 3-stage mode, as a source 
of highly stripped but low velocity ions for experiments of interest 
to atomic physics. Much of the work has involved investigating the 
technical details of this new accel-decel technique and gaining prac- 
tical experience in operating the accelerators in the accel-decel 
mode. Practical problems encountered and the technical develop- 
ments leading to these first prototype experiments are reviewed. 
Subsequent developmental work, the present status of the project, 
and future technical plans at Pittsburgh are summarized. Finally, 
the future possibilities of the accel-decel technique generally are 
discussed. 5 refs. 


25830 High efficiency bunching system for the TUNL po- 
larized ion source. Wender, S.A. (Duke Univ, Durham, 
NC). JEEE (Institute of Electrical and Electronics ar 4 
Transactions on Nuclear Science; NS-28: No. 1465- 
1468(Apr 1981). (CONF-801111—). 
From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
are presented of a three stage bunching system. A 
crystal oscillator provides the reference frequency at 4 MHz. The 
pulses which trigger the ramp are transmitted to the high voltage 
polarized ion source frame via a LED to phototube light link. The 
ramp circuit consists of a bank of five fast transistor switches which 
when triggered, discharge the capacitance of the anode. A more 
rugged linear voltage ramp using high power FETs is being con- 
structed. To reduce the capacitive load on the ramp circuit, induc- 
tive cores are connected in series with the various power supplies 
attached to the duoplasmatron. The 4 MHz and 8 MHz bunchers 
are driven from the main oscillator through variable delay lines 
which permit the adjustment of their relative phases. In practice the 
voltage of the linear voltage ramp is not critical and the two 
buncher voltages and their relative phases are adjusted empirically 
to produce the best beam pulse. 7 refs. 
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25831 THEP accelerating and storage (UNK) 
status report. Ageyev, A.I.; Balbekov, V.I,; itrevsky, 
Yu.P.; Dunaitsev, A.F.; Fedotov, Yu.S.; Gridasov, V.L,; Ko- 
marov, V.V.; Kurnayey, 0.V.; Letedon, V.N,; Logunov, 
A.A. tv omitet zovani tomnoj 
a SSSR, meastibe. Inst. Fizik Vouk Ehnergij). 
pp 60- Ag 11. International conference on high-energy ac- 
celerato Peet i of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Or tion for Nuclear Research, Geneva (Switzer- 
land)). , Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

A 3 TeV superconducting proton synchrotron has been 
chosen as the basis for the IHEP accelerating and storage complex 
(UNK). The UNK project envisages future development of the col- 
liding beam facility. The UNK basic parameters have been reported 
previously. This report presents the changes in the project as well 
as the progress attained in the design of some systems. 


Beijing 50 GeV proton synchrotron (BPS). Shoux- 
ian, F. (Academia Sinica, Beijing (China). Inst. of High 
ics Physics). pp 71-78 of 11. International conference 
on high-energy accelerators. Proceedings of the conference 
held in Geneva, Switzerland, July 7- a, 1980. Newman, 
W.S. (ed.) (European —. ee for Nuclear Research, 
oars (Switzeriand) 1, Switzerland; Birkhaeuser 
er 

meg: 4 international conference on high energy accelera- 

tors; Geneva, Switzerland (7 Jul 1980). 
This paper gives a general description of the design consid- 
erations and the situation of the 50 GeV proton synchrotron to be 

built in Beijing, China. 


25833 CERN p-anti p complex. Gareyte, J. (European 
Organization for p ter weg Research, Geneva (Switzerland)). 


pp 79-91 of 11. International conference on high-energy ac- 
celerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

CERN is currently extending its accelerator complex and ex- 
perimental facilities to perform experiments with antiprotons from 
almost zero up to 540 GeV centre of mass energies. The key part 
of the enterprise is a 3.5 GeV accumulating ring (AA) relying en- 
tirely on stochastic cooling. Antiprotons will be collided against 
protons at centre of mass energies up to 540 GeV in the SPS, and 
up to 62 GeV in the ISR. A small additional machine, LEAR, will 
make a wealth of experiments possible at kinetic energies ranging 
from 5 MeV to 1.3 GeV. 


25834 Fermilab saver/collider and future options. Griffin, 
J.E. (comp.) (Fermi National Accelerator Lab., Batavia, IL 
(USA)). pp 92-102 of 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
yawn Satentiend. July AP 1980. Newman, W.S. (ed.) 

pean Organization for Nuclear Research, Geneva 
Switzerland) Basel, Switzerland; Birkhaeuser Verlag 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Superconducting magnets of accelerator quality are now 
being produced in quantity and construction has begun on a 1 TeV 
accelerator. The new machine will be installed in the existing en- 
closure and use the existing machine as an injector. Future physics 
programs at Fermilab will be based on a three-stage construction 
scenario. The status of these construction phases and of several less 
clearly defined future options are described in this paper. 


ERA VOL. 7,NO.9/ 3156 


25835 NBS-LASL racetrack microtron, Penner, S.; De- 
benham, P.H.; Green, D.C.; Lindstrom, E.R.; Mohr, D.L.; 
Wilson, M.A.D. (National Bureau of Standards, Washing- 
ton, DC (USA)); Young, L.M.; Boyd, T.J.; Knapp, E.A.; 
Potter, os pp 110-114 of 11. International conference on 
—— accelerators. f the conference 
eva, ay sen July AL, 1980. Newman, 


W.S. (ed. tion for Nuclear Researc’ 
WS. AsGiteehand)). Basel, an Se Enter Reweeeeh 
Verlag (1980). 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The NBS-LASL racetrack microtron (RTM) is a joint pro- 
ject of the National Bureau of Standards (NBS) and the Los 
Alamos Scientific Laboratory (LASL). This is a new accelerator 
research project whose goal is to determine the feasibility of build- 
ing a high-energy, high-current, cw electron accelerator using beam 
recirculation and room-temperature rf acceleration structures. The 
NBS-LASL RTM is being designed and built to develop the re- 
quired technology for a large national 1 to 2 GeV accelerator for 
nuclear physics research and to prove experimentally that high cur- 
rents can be accelerated successfully in an RTM. Some of the pa- 
rameters of the NBS-LASL RTM are 185 MeV final energy, 550 
pA maximum current, 15 passes, 12 MeV one-pass energy gain, and 
2380 MHz frequency. One 450 kW cw klystron will supply rf 
power to both the 5 MeV injector and the 12 MeV linac in the 
RTM. 


25836 Design study for a 2-GeV double-sided microtron. 
Cho, Y.; Holt, R.J.; Jackson, H.E.; Khoe, T.K.; Mavro- 
genes, GS. (Argonne National Lab., IL (USA)). pp 115-119 
of 11. International conference on high-energy erators. 
Proceedings of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

A design study is presented for a double-sided (two linacs) 
microtron to accelerate a continuous beam of electrons to energies 
up to 2-GeV. The external beam can be continuously varied from 
500 MeV to 2-GeV. The bunch length is of the order of 2.5 psec 
and the energy spread is +- 100 keV. Preliminary beam blow-up 
calculations indicate that, using a feedback damping system, an 
average current of 300 1A can be obtained. 


25837 SLAC Linear Collider. Ritcher, B.; Bell, R.A,; 
Brown, K.L.; Chao, A.W.; Clendenin, J.; Crook, K.F.; 
Davies-White, W.; De Staebler, H.; Ecklund, S.; Fischer, 
G.E. (Stanford Linear Accelerator Center, CA (USA)). pp 
168-188 of 11. International conference on high-energy ac- 
celerators. Proceedings of the conference held in Geneva, 
Suipadind, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The SLAC LINEAR COLLIDER is designed to achieve an 
energy of 100 GeV in the electron-positron center-of-mass system 
by accelerating intense bunches of particles in the SLAC linac and 
transporting the electron and positron bunches in a special magnet 
system to a point where they are focused to a radius of about 2 
microns and made to collide head on. The authors discuss the 
rationale for this new type of colliding beam system, describe the 
project, discuss some of the novel accelerator physics issues in- 
volved, and briefly describe some of the critical technical compo- 
nents. 
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ELSA, a proposed stretcher and post accelerator 
2.5 GeV electron Althoff, K.H.; 
von Drachenfels, W.; Fischer, H.M.; Hofmann, 
D.; Knop, G.; Lindenberg, W.; Nietzel, Ch.; 

mn Univ. (Germany, F.R.). Physikalisches 
200 of 11. International conference on high- 


By lerators. of the conference held in 
Geneva, Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 


Organization for Nuclear Research, Geneva 
t+ aamemmaea Basel, Switzerland; Birkhaeuser Verlag 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

ELSA (Electron Stretcher and Accelerator) operates in two 
different modes. Up to the maximum energy of the synchrotron it 
works at a constant magnetic field. The electrons from the synchro- 
tron which runs at 50 Hz repetition rate are injected, stored and 
ejected at a constant rate. In this operation made the macroscopic 
duty cycle is 95 % at least. In the case of post acceleration which is 
possible up to 3.5 GeV the duty cycle is reduced to 70 %. The in- 
tensity in this operation mode is 6 % of that in the stretcher mode. 
Higher intensities are available at lower duty cycle. ELSA mainly 
is designed to feed a tagged photon facility. 


SIS - an accelerator facility for relativistic heavy 
rang Blasche, K.; Boehne, D.; Franzke, B. ton fuer 
Schwerionenforschung m.b. H., Darmstadt 
F.R.)). pp oneal of 11. International = ll pe on n high: 
energy accelerato oceedings of the conference held in 
Geneva, Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 

uropean Organization for Nuclear Research, Geneva 
— Basel, Switzerland; Birkhaeuser Verlag 
1980). 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

At GSI a new facility for the acceleration of heavy ions to 
relativistic energies was designed. A large synchrotron dubbed SIS 
will provide high current heavy ion beams in the extremely broad 
energy range from 20 MeV/u up to 14 GeV/u. The UNILAC - a 
10 MeV/u linear accelerator now in use for atomic and nuclear 
physics - will serve with a few pulses per second as injector ma- 
chine for the synchrotron. In order to boost beam intensities up to 
2 mA by acceleration of singly or doubly charged ions a small new 
injector linear accelerator will be installed in front of the UNILAC. 
In a review of relativistic heavy ion accelerators the SIS will be 
compared to other concepts. Relevant design features such as 
charge exchange processes and vacuum requirements are discussed. 


Synchrophasotron: an accelerator of relativistic 
pon Baldin, A.M.; Beznogikh, Yu.D.; Chekhlov, K.V.; 
Donets, E.D.; Issinsky, I.B.; illov, A.D.; Makarov, L.G.; 
Pikin, A.L,; Semenyushkin, LN,; Smirnov, "A.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). pp 229-231 of 11. 
International conference on high-energy accelerators. Pro- 
ceedings of the conference held in va, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza 
tion for Nuclear Research, Geneva (Switzerland)). » ot 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The use of the source KRION at the Synchrophasotron al- 
lowed accelerated beams of nuclei to be obtained up to neon with 
an energy of 4 GeV/nucleon. The short and slow extractions of ac- 
celerated nuclei were realized in one cycle of acceleration. This en- 
abled one to perform a broad program of research on relativistic 
nuclear physics. The Hes”, Hes’* beams with an energy up to 4 
GeV/nucleon were formed. The beams of nuclei with an energy of 
several hundred MeV per nucleon were used for medico-biological 
studies. The nearest prospects of development of the Synchropha- 
sotron are considered: extension of a set of accelerated nuclei, rise 
of their intensity and increase of the number of experiments per- 
formed simultaneously. 
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Design and status of Photon Factory. Tanaka, J.; 
Huke, K.; Kihara, M.; Kobayashi, M.; Sato, S.; Shibata, S.; 
Takata, K.; Yamakawa, T. (National Lab. for Energy 
Physics, Oho, Ibaraki (Japan)). pp 242-246 - 11. Interna- 
tional conference on high-energy accelerato: rs, Proceedings 
of the conference held in — Switzerland, July 7-11, 
1980. Newman, W.S. (ed. Cg Se tion for Nu- 
clear Research, Geneve. wea )). Switzerland; 
Birkhaeuser Verlag (1980 

From 11. she ea Ag 
tors; Geneva, Switzerland (7 Jul 1980). 

The present status of the construction of the Photon Factory 
is presented. The Photon Factory is the dedicated synchrotron radi- 
ation source, which comprises a 2.5 GeV electron linear accelerator 
and a storage ring. The construction is in progress on schedule 
aiming at the first beam at the end of 1981. 


High intensity accelerators for kaon factories. 
Craddock, M.K. (British Columbia Univ., Vancouver 
(Canada). Dept. of Physics). pp 247-258 of 11. International 
conference on high-energy erators. of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Kaon factories would provide beams 100-1000 times more in- 
tense than those available at present from accelerators in the 5-30 
GeV range. Beams of slow K’s and anti p’s and of medium-energy 
ysub(e)’s would be of particular interest. Significant new informa- 
tion would be made accessible on weak decay processes and sym- 
metry violations, the baryonic resonance spectrum, the kaon-nucle- 
ar interaction, hypernulei, exotic atoms, antiproton interactions and 
neutrino behaviour. The various accelerators proposed include both 
fast-cycling synchrotrons providing 30-100 »A proton beams in the 
10-30 GeV range and superconducting isochronous ring cyclotrons 
giving 100-400 A at up to 8 GeV. 


25843 H~ charge exchange injection systems. Anken- 
brandt, C.; Curtis, C.; Hojvat, C.; Johnson, R.P.; Owen, C.; 
Schmidt, C.; Teng, L.; Webber, RC. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). pp 260-271 of 11. Inter- 
national conference on hi -energy accelerators. Proceed- 
ings of the conference held in Geneva, Switzerland, July, 7- 
it 1980. Newman, W.S. (ed.) (European Or tion for 
Nuclear Research, Geneva ( witrertand)). Basel, Switzer- 
land; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The techniques and components required for injection of 
protons into cyclic accelerators by means of H~ charge exchange 
processes are reviewed, with emphasis on the experience at Fermi- 
lab. The advantages of the technique are described. The design and 
performance of the system of injection of H~ ions into the Fermilab 
Booster are detailed. 


25844 Charge exchange injection at the 76 GeV IHEP 

synchrotron, Ado, Yu.M.; Ovchinnikov, M.F.; Vaz- 
enin, V.A. (Institute for High Ener, Physics, Protvino, 
USSR). pp 272-276 of 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
a Suttnetiond, July 7-11, 1980. Newman, W.S. (ed.) 

pean Organization for Nuclear Research, 

(Switzerland), Basel, Switzerland; Birkhaeuser Verlag 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

A method of charge exchange injection for the proton 
synchrotron operating with the intensity of 5x10" ppp at injection 
energy of 100 MeV has been considered. At ten turn injection and 
30 mA hydrogen ion current 1.7x10** protons can be stacked in the 
ring chamber of the proton synchrotron. 





> wang Lo for the proton storage ring at 
ty W.; Jason, A.J. (Los Alamos Scientific 
ay pp 277-282 of 11. International confer- 
on highn accelerators. Proceedings of the con- 
ey om July Fag Mn 
Newman, W.S. yr: Organization for lear 
Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The Proton Storage Ring ot LAMPF will acoumslate 2 high 
current of 800-MeV protons by multiturn charge-changing injec 
Gan. As MADER cited taleien eheade tenes, teins toe 8 
ionization of H™ ions in a 1.8 T transverse magnetic field, will be 
stripped to protons by a carbon foil. To minimize peak proton cur- 
rent on the foil, the beam orbit will be deformed so that the edge of 


25846 Some aspects of the charge exchange of uranium 
ions in the high-energy heavy-ion accelerator. Venikov, N.I.; 
Duman, E.L.; Menshikov, L.I.; Yarosh, V.E. (Gosudarst- 
My sa Komitet fre Ispol’'zovaniyu Atomnoj Ehnergii SSSR, 

Moscow. Inst. Ehnergii); Dmitriev, I.S.; Zaikov, 
V.P. (Moskovskij udarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). pp 288-292 
of 11. ape ry erence on high-energy accelerators. 
Proceedings of the conference held in Geneva, nN 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The total cross sections of the charge exchange of uranium 
ions with different charges versus energy have been calculated and 
losses of these ions at the two stages of the heavy ion accelerator 
complex and requirement to vacuum have been determined. The 
possibility of controlling the charge spectrum of uranium ions with 
energies of a few hundreds MEV/nucleon by changing the stripper 
material has been demonstrated. 


25847 Shaping of proton distribution for raising the 
yw ae na of the CERN PS booster. Delahaye, J.P.; 

Gelato, G.; L.; Nassibian, G.; Pedersen, F.; Reich, 
K.H.; Schindl, ; Schoenauer, H. (European Or, tion 
for Nuclear Research, Geneva (Switzerland)). pp 299-304 of 
11. International conference on high-energy accelerators. 
Proceedings of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva ‘ee Basel, 
Switzerland; Birkhaeuser Verlag (1980 

From 11. stn ehgees gy 
tors; Geneva, Switzerland (7 Jul 1980). 

The intensity of the PS booster is limited by space-charge 
defocusing forces which create a spread in the betatron tunes of up 
to AQ approximately equal to 0.5. Shaping of the transverse and 
longitudinal distributions was used for more parti- 
cles in a given working area and enabled the Booster to accelerate 
2 x 10 protons per pulse, twice the design intensity. Modifying the 
RF potential well by an experimental second-harmonic cavity 
yields beam intensities well beyond the present performance. The 
corresponding PSB experiments and improvements are described 
and an outlook on future developments is given. 


ERA VOL. 7,NO.9/ 3158 


25848 Recent improvements in the performance of 
SPS. Fa , A. Gyr, M.; Hatton, V.; Hilaire, 
~~ Miles, J; Peraize, 8; Thomas, D.; Warman, 

A. (European Organization for Nuclear Researc eva 
(Switzerland). pp 305-309 of 11. mye ol conference 
on -energy accelerators. Proceedings 0’ conference 

if = Switzerland, July 7-11, 1980. Newman, 

S. Or, tion for Nuclear Research, 
Geneva (Swi )). , Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The paper describes the most relevant factors that have con- 
tributed to the steady improvement in performance of the SPS as a 
supplier of protons for the high energy physics programme of 
CERN. The maximum intensity is now 2.7 x 10** protons per pulse, 
the slow spills are better and for 90% of the scheduled time the 
beam is on the targets. 


25849 Low beta insertions in the SPS and their chroma- 
ticity oe. Fau P.E.; Faugier, A.; Hilaire, A. 
Gwiteria tion for Nuclear Research, Geneva 

Swittelnad)) op 310-314 of 11. International conference 
on high-energy Soesfonian. Proceedings of the conference 
held in Geneva, pny mone July 7-11, 1980. Newman, 
W.S. (ed.) (European ‘ee for Nuclear Research, 
Geneva (Switeedand) Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Two low beta insertions are foreseen for the p-anti p collider 
in the SPS. With the addition of some quadrupoles in the regular 
machine lattice several insertion configurations are possible, thus al- 
lowing a wide range of beta values at either one or both interaction 
points. This scheme requires a chromaticity correction by four in- 
dependent families of sextupoles, whose strengths are calculated by 
minimizing the second order variations of the tunes with the mo- 
mentum deviation. Experiments simulating the large betatron per- 
turbations induced by the insertions have shown the feasibility of 
the proposed scheme which should provide a gain in luminosity 
factor greater than 35. 


25850 Ultraslow extraction with good duty factor. Cappi, 
R.; Hardt, W.E.K.; Steinbach, Ch.P. (European Organiza- 
tion for Nuclear Research, Geneva (Switzecland)). pp 335- 
340 of 11. International conference on high-energy accelera- 
tors. Proceedings of the conference held in Geneva, Swit- 
zerland, July 7-11, 1980. Newman, W.S. (ed.) (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

In the framework of antiproton physics at CERN, a new 
Low Energy Antiproton Ring (LEAR) is being designed. In the 
basic mode, it will serve as a beam stretcher giving spill times in 
the region of an hour. The spill phi(t) must, of course, have a good 
duty factor <phi>*/<phi?>. A method employing stochastic ex- 
traction has been studied theoretically and tried out at the CERN 
PS (approximately 9 s flat top) where an extremely good duty 
factor has been achieved, showing that much longer spill times will 
be practicable. The pulse length can be varied within wide limits 
given by the ripple, the momentum acceptance and the intermodu- 
lation distortion of the amplifier chain for the noise power. In addi- 
tion, another method has been found effective which uses empty 
buckets. These methods need no servo system and both can easily 
be applied to other synchrotrons. 
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25851 Effect of the nonlinear field on the slow extrac- 
tion. Ninomiya, S.; Ikeda, H.; Mitsunobu, S.; Sakamoto, Y.; 
Sato, H.; T M.; Takeuchi, 4 Yamamoto, A, Endo, 
K. (National Lab. for High Energy Physics, Oho, Toaraki 


accelerators. Proceedings of the conference 

in eva, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) switzeand) s.r for Nuclear Research, 
1, Switzerland; Birkhaeuser 


highen pp 341-344 of 11. International conference on 
ener; 


Avge “4 international conference on high energy accelera- 
tors; — Switzerland (7 Jul 1980). 
Due to the recent improvement of the main ring of KEK- 
PS, the circulating beem intensity attains the new record, twice the 
design value. At the same time the slow extraction system is con- 
fronted with the new situation to improve the extraction efficiency. 
To search for the next improvement, the present status of the ex- 
traction is summarized. 


25852 Two years operational experience with the PETRA 
_ system. Falland, C.; rw: H.; Kouptsidis, J.S.; 
us, R.; Schumann, G Schwartz, M.; Wedekind, 
i Pp utsches Elektronen-Synchrotron (DESY), Ham 
burg (Germany, F.R.)). pp 385- 389 of 11. International con- 
ference on ~energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7- it, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

During the first two years of PETRA operation, the vacuum 
system performance has been analysed to obtain data for the design 
of future storage rings. According to this analysis, the vacuum re- 
quirements on electron storage rings can be more easily attained 
than commonly expected in the past. PETRA is successfully oper- 
ating without an in situ bake out or glow discharge cleaning. Fur- 
ther it is shown that low cost Viton sealed gate valves can be unre- 
servedly used and some complicated components, such as electro- 
static separators etc., can be built without cooling, since the beam 
induced mode losses are not locally absorbed. Radiation damage 
due to Compton-scattered synchrotron light is seen to be a signifi- 
cant problem for high energy storage rings. This calls for a strong- 
ly coupled design of vacuum system, magnets and shielding for 
future electron storage rings. 


25853 Reliability of RF systems for super-high energy ac- 
celerators with spare generators. Bogdanovitch, B.U.; Ka- 
minsky, V.I.; Ostanin, V.A.; Shalnov, A.V. (Moskovskij 
Inzhenerno-Stroitel'nyj Inst. (USSR)). pp 390-392 of 11. In- 
ternational conference on high-energy accelerators. Pro- 
ceedings of the conference held in Geneva, Switzerland, 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). eBasel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; —— Switzerland (7 Jul 1980). 

reliability analysis of the RF system with spare generators 

» an on Particular attention is paid to the accelerating sec- 
tions. A scheme allowing utilization of the energy of the radiation 
field is considered, as well as schemes with essentially lower inter- 
action of the beam with accelerating sections whose generators are 
switched off. The expressions obtained allow one to determine the 
most important characteristics of the schemes presented and to 
make up a comparative analysis of them. 


25854 RF systems and accelerating structures for linear 
colliders. Loew, G.A.; Wilson, P.B. (Stanford Linear Accel- 
erator Center, CA (USA)). pp 393-398 of 11. International 
conference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July Til, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 
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This paper presents some of the new design requirements for 
linear colliders and describes the types of RF systems and - 
ating structures that might produce very high energies and 
ents within reasonable power consumption limits. Directions 
future research are indicated. 


25855 PEP instrumentation and control system. Melen, 
R. (Stanford Univ., CA (USA)). pp 408-420 of 11. Interna- 
tional conference on high-energy accelerators. Proceedings 
of the conference held in Geneva, oo July 7-11, 


1980. Newman, WS. ( a ee ek Nu- 
clear Research, Cad = (wie d)). $~a 
Birkhaeuser Verlag (1980 

From 11. LaRIEIT sienna’ dk Wash enn enacians 
tors; Geneva, Switzerland (7 Jul 1980). 

This paper describes the operating characteristics of the pri- 
mary components that form the PEP Instrumentation and Control 
System. Descriptions are provided for the computer control system, 
beam monitors, and other support systems. 


25856 ISABELLE control system. Humphrey, J.W.; 
Frankel, R.S.; Niederer, J.A. (Brookhaven National Lab 
Upton, NY (USA)). pp 421-426 of 11. International a 
ence on ~energy accelerators. Proceedings of the con- 
ference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Design principles for the Brookhaven ISABELLE control 
intersecting storage ring accelerator are described. Principal fea- 
tures include a locally networked console and control computer 
complex, a system wide process data highway, and intelligent local 
device controllers. Progress to date is summarized. 


25857 Towards full automation of accelerators through 
computer control. Gamble, J.; Hemery, J.Y.; Kemp, D.; 
Keyser, R.; Koutchouk, J.P.; Martucci, Ps Tausch, L.: Vos, 
L. (European Organization ‘for Nuclear Research, Geneva 
(Switzerland)). pp 427-432 of 11. International conference 
on high-energy accelerators. Proceedings of the conference 
held in iy aon Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) (E ees for Nuclear Research, 
Geneva (Switzerland). 1, Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The computer control system of the Intersecting Storage 
Rings (ISR) at CERN has always laid emphasis on two particular 
operational aspects, the first being the reproducibility of machine 
conditions and the second that of giving the operators the possibil- 
ity to work in terms of machine parameters such as the tune. Al- 
ready certain phases of the operation are optimized by the control 
system, whilst others are automated with a minimum of manual in- 
tervention. The paper describes this present control system with 
emphasis on the existing automated facilities and the features of the 
control system which make it possible. It then discusses the steps 
needed to completely automate the operational procedure of accel- 
erators. 


Experiments on the automatic optimization of in- 
jection conditions at the ITEP proton synchrotron. Alexeev, 
N.N.; Veselov, M.A.; Goldin, L.L.; Zavodov, V.P.; Reabc- 
sev, "AS. (Gosudarstvennyj Komitet po_ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretichesko) i 
Ehksperimental’noj Fiziki). pp 433-439 of 11. International 
conference on -energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; ——, Switzerland (7 Jul 1980). 

The efficiency of maximum-seeking methods for the adjust- 

ment of the ITEP Proton Synchrotron injection and capture condi- 





f 


experimentally verified by means of a control system 
1010 computer facilities. Parameters of the ion guide, the 
“resonance correction system, the magnetic field 
at injection have been regulated. The optimization 
to increase the intensity of the accelerator up to 
or near maximum value in several minutes and to sta- 
adaptation mechanism based on a priori information 
reliability of optimization and made it much faster. 
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control systems without _——t 
Altaber, J.; Beck, F.; Rausch, R. (European Organi- 
for Nuclear Research, Geneva (Switzerland)). pp 
440-443 of 11. International conference on high-energy = 
celerators. of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed) (Europe- 
an Organization for Nuclear R Switzer- 
iand)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

A paper given last year described in general terms a plan for 
the control of a large machine using assemblies of microcomputer 
units which simulate a conventional minicomputer by multiprocess- 
ing. In every other way the SPS control philosophy is followed. 
The design of a model assembly has allowed us to learn something 
the protocols needed inside and between assemblies, as well 
to assess more accurately what level of technology it is reason- 
ly. In any control system of this kind it would be desir- 
allow engineering contributions from a variety of sources, 
ensure the homogeneity needed for the system to remain 
and comprehensible. Methods of achieving this are dis- 
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Microprocessors in the SNS. David, D.; Hicks, 

; Morgan, R.H.C. (Science Research Council, Chilton 
JK). Rutherford and Appleton Labs.). pp 444-448 of 11. 
ternational conference on high-energy accelerators. Pro- 
of the conference held in eva, Switzerland, 


at if 


Q 


aE 


ceedings 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The SNS control system is reviewed and the requirement for 


. (Mainz Univ. (Germany, F.R.). 
Inst. fuer Kernphysik). pe 449-453 of i, International con- 
ference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European 7 tion for Nuclear 
Geneva (Switzerland)). Basel, Switzerland; Birk- 

haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The computer control system of the Mainz Microtron is de- 
signed to keep track with the modular and step-by-step construc- 
tion of the three accelerator stages. The system is up to now based 
on two loosely coupled HP1000 minicomputers, interfaced via 
CAMAC to the accelerator components and to the operator desk. 
The control software is divided into several layers of portable proc- 
esses distributed to both computers. Communication between the 
processes, access to the data bank and the routing of CAMAC in- 
terrupts are handled via a message system which operates with 
symbolic addresses. 
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25862 Continuing development of the SPS con- 
trol system. Brummer, P.; Collins, M.; Jirden, L. 

tion for Nuclear Research, Geneva (Switzerland)). 
pp 454-458 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The SPS computer control system was commissioned in 
1976, and has been continuously modified and expanded since that 
time, either to meet the ever-increasing needs of the accelerator and 
its experimental areas, or to increase the reliability of computers 
and interface hardware. The paper describes the diagnostic and 
maintenance techniques which have been developed to allow repair 
and even installation to take place with little or no down-time of 
the accelerator. The changes planned as part of the conversion to a 
panti p collider are described, and some statistics on installed mate- 
rial and reliability are given. 


25863 Review of accelerator instrumentation. Pellegrin, 

J.L. (Stanford Linear Accelerator Center, CA (USA)). pp 

459-469 of 11. bale cage conference on high-energy ac- 

celerators. e804 of the conference held in 

pg ne July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 

land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Some of the problems associated with the monitoring of ac- 
celerator beams, particularly storage rings’ beams, are reviewed 
along with their most common solutions. The various electrode 
structures used for the measurement of beam current, beam posi- 
tion, and the detection of the bunches’ transverse oscillations, yield 
pulses with sub-nanosecond widths. The electronics for the process- 
ing of these short pulses involves wide band techniques and circuits 
usually not readily available from industry or the integrated circuit 
market: Passive or active, successive integrations, linear gating, 
sample-and-hold circuits with nanosecond acquisition time, etc. 
This report also presents the work performed recently for monitor- 
ing the ultrashort beams of colliding linear accelerators or single- 
pass colliders. To minimize the beam emittance, the beam position 
must be measured with a high resolution, and digitized on a pulse- 
to-pulse basis. Experimental results obtained with the Stanford two- 
mile Linac single bunches are included. 


25864 Saturne beam measurement system for orbit cor- 
rections and high and low intensity beam acceleration. De- 
gueurce, L.; Nakach, A.; Sole, J. (Laboratoire National Sa- 
turne, Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). pp 476-480 of 11. International conference 
on high-energy accelerators. Proceedings of the conference 
held in vy _Switeerand, July 7-11, 1980. Newman, 
W.S. (ed.) (Euro ‘Se -s- for Nuclear Research, 
— ine (1980 (Switzerland) 1, Switzerland; Birkhaeuser 
er! 

ag 4 international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

This paper summarizes the dipolar and multipolar correction 
system and the main beam diagnostics of Saturne II: wide-band RF 
electrostatic pick-up electrode for observation of bunches, beam po- 
Gian wall tan Geeta Untaah, equ ain ae Ge 
vation of emittance blow-up when particles cross a resonance line. 
For low intensity beams, special electrodes and electronics have 
been developed. All this instrumentation is computer controlled. 


25865 - gt measurements on Argonne linac for collider 
(USA)), Janes _—— G. (Argonne National Lab., IL 

SA)); James, ME. oontz, R.F.; Miller, R.H. (Stanford 
Linear Accelerator Center, CA (USA)). pp 481-485 of 11. 
accelerators. Pro- 
eva, a 
OD 


International conference on high-ener 
ceedings of the conference held in 
July 7-11, 1980. Newman, W.S. (ed.) (European 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 
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From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The 20 MeV electron linac at Argonne produces 5 x 10*° 
electrons in a single bunch. This amount of charge per bunch is re- 
quired for the proposed single pass collider at SLAC. For this 
reason the characteristics of the beam from this machine are of in- 
terest. The longitudinal charge distribution has been measured by a 

technique. The technique is a variation on the deduction of 

from a spectrum measurement. Under favorable condi- 

resolution of about 1° of phase is possible, which is consider- 

can be achieved with streak cameras. The bunch 

x 10*%e" per bunch was measured to be 15° FWHM. 

emittance has also been measured using standard 
emittance is 16 mm-mrad at 17.2 MeV. 


position measurement for proton-antiproton 

SPS. Bossart, R.; man-Hatchett, A.; 

Ty ee ; Rossi, H.; Rossi, V. (European Or- 
uclear Research, Geneva (Switzerland)). pp 
90 of 11. International conference on high-energy ac- 
celerators. of the conference held in Geneva, 
py ee July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
tion for Nuclear Research, Geneva (Switzer- 


tors; Gam, Oo Switzerland (7 Jul 1980). 
beam monitors and receivers have been constructed for 
measurements of the colliding panti p beams in the 
SPS. The directional coupler has been chosen as monitor for its ac- 
curacy, directivity and simple construction. Due to the directivity 
of the coupler, the beam position can be measured separately, for p 


of measuring the beam position of single bunches, shorter than 5 ns 
at intervals of > 1 ys, as well as continuous beams bunched at 200 
MHz CW. The same system can be used both in the transfer lines 
and in the ring, for single passage or closed orbit measurements of 
all or individual single bunches. The resolving power of the posi- 
tion measurement amounts to 0.02 mm, as was demonstrated by 
beam tests. Momentum differences Ap/p >= 5x10~° can be detect- 
ed between different bunches at injection. 


25867 Beam interaction with the accelerating systems in 
cyclic accelerators. Dinev, D.C.; Enchevich, I.B. (Joint Inst. 
for Nuclear Research, Dubna a (USSR) pp 608-609 of 11. 
International conference on high accelerators. Pro- 
ceedings of the conference held in in eva, a 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The interaction between the accelerated charged particles 
and the r.f. accelerating systems in cyclic accelerators is considered 
from the point of view of the reverse action of the particles on 
these systems. The effect of the charge distribution in the bunch 
upon the current induced by the beam in the accelerator resonator 
is studied. For some typical distribution, the modulation term and 
the form-factor of the induced current were calculated. These re- 
sults are used to consider the effect of the beam on the accelerating 
station. 


25868 Beam dynamics in a double RF system. Hofmann, 
A.; Myers, S. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). pp 610-614 of 11. Interna- 
tional conference on high-energy accelerators. Proceedings 
of the conference held in — ee, July 7-11, 
1980. Newman, W.S. ( ag hn tion for Nu- 
clear Research, Gene SCitwodland)). | d)). 1, Switzerland; 
Birkhaeuser Veron (1980). 

From 11. international conference on high energy accelera- 


tors; Geneva, Switzerland (7 Jul 1980). 

The addition of a higher RF system to the main 
system allows a control of the synchrotron frequency, the spread in 
synchrotron frequency and the bunch length. Adjustment of the 
higher harmonic system so as to reduce the slope of the RF wave 
to zero at the bunch centre leads to a longer bunch and a greatly 
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increased spread in synchrotron frequency. This increases the 
damping against 


of particles in Qsub(s) are calculated for electron bunches. 


25869 Beam dynamics studies on the stored proton beam 
in the SPS. Boussard, D.; Evans, L.R.; Gareyte, J.; Gra- 
iani, C.; Linnecar, T.; Scandale, W.; Thomas, D. (Europe- 
an Organization for Nuclear Research, Geneva (Switzer. 
land)). pp mt of 11. International conference on 
energy accelera of the conference 
os Swzeian waging F..-- Newman, WS. (ed 
uropean Organization for Nuclear 
wo Basel, Switzerland; Birkhaeuser Verlag 
From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul ser 
Recent improvements to low-level radiofrequency 
system have resulted in a considerable increase in bunched beam 
lifetime. Single proton bunches have been stored for up to 18 hours. 
In the course of these studies, new instrumcatatior has been devel- 
oped and other experiments relevant to panti p operation have been 
performed. 


25870 Recent experimental results on the beam-beam ef- 
fects in storage rings and an attempt of their interpretation. 
Kheifets, S. (Stanford Linear Accelerator Center, CA 
(USA)). pp 718-724 of 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
Geneva, Switzerland, July 7-11, 1980. Newman, W.S. (ed.) 

uropean Organization for Nuclear Research, Geneva 
— Basel, Switzerland; Birkhaeuser Verlag 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The latest available experimental results on the ene ney 
the space charge parameters, and the beam blow-up as functions of 
particle energy and beam current are reviewed. The comparison 
with the phenomenological diffusion theory is done and useful scal- 
ing laws are derived. 


25871 (LYCEN—8102, pp C5.1-C5.22) Physics with Sa- 
turne. Durand, J.M. ———— — Saturne, Centre 
d'Etudes Nucleaires de a. 3 - a ae 
(France)). [nd]. (In French). Ss (us Sales Only), PC 
Al9 AOl. Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 


tia? > ae 

Facts and future possibilities using specific equipments and 
beam lines at Saturne are described, along with some selected ex- 
periments. Six facilities are running covering very large experimen- 
tal domains with the actual particle beams. Polarized protons and 
deuterons, and heavy ions beams, are planned. Two new facilities, 
Diogene and SPES III, will complete at the Saturne National Lab- 
oratory a very diversified and powerful set of equipments. 
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REFER ALSO TO CITATION(S) 25728, 25749, 25763, 25766 


25872 (BNL—51443-Vol.1, pp 124-177) Physics at ISR 
energies. Lepton pairs and high on T/. Becker, U. (Massa- 
chusetts Inst. of Tech., Cambridge). 1981. NTIS, PC A19/ 
MF AO1. Order Number DE82008393. 

From Physics at ISABELLE summer work- 
shop; oe? NY, y USA (20 Jul 1981). 

ISR may be considered the ancestor of ISA, being a 
proton-proton collider. So we may start with a short history. The 
machine shown was designed to store protons of 12 to 31.5 GeV 
per beam. The ISR was completed in 1971 and at Amsterdam, 
Kjell Johnsen reported stable beams of 2A with lifetimes of weeks. 





cm~*/s~* enabled measurement of total 
and both were found to be rising 


presen 
pair production and high P/sub T/ phenomena which led to the 
understanding of constituents in the proton and show the influence 


of QCD. 


25873 pegs 1, x nb oe Large European 
e*e™ collider (European Organization 
for Nuclear 6 Geneva, Switzerland). 1981. NTIS, 
PC A19/MF A01. Order Number DE82008393. 

From Physics at ISABELLE summer work- 


Upton, NY, Us USA (20 Jul 1981 
om Vg VL yt Collider Project (LEP) has been 
under study at CERN since 1976. The history of these studies up to 


the 1979 US Particle Accelerator Conference has been described in 
a review paper. Since that time the design study has been contin- 
ued. A detailed description of LEP Version 8, the Pink Book, was 
issued in August 1979. A review of later developments was given at 
the 11th International Conference on High-Energy Accelerators in 
July 1980. This paper describes the most recent developments in 
the LEP Project which was submitted to the CERN Council in 
June 1980 for approval. It is hoped that Council will authorize the 
project in October 1981. LEP Version 11 described here has a cir- 
cumference of about 27 km. With an RF system consisting of 128 
cavities and 16 1-MW klystrons the luminosity reaches a peak of 
about 10** cm*s~' at 51.5 GeV. Enough space is foreseen in the lat- 
tice for a considerable extension of the RF system, permitting 90 
GeV to be reached with room temperature RF cavities, and even 
more with superconducting ones. Progress of prototype work for 
the LEP magnet and RF systems is also briefly described. 


25874 (BNL—51443-Vol.1, pp 251-288) HERA. Wiik, 
B.H. (Deutsches Elektronen-Synchrotron DESY, Hamburg, 
Germany). 1981. NTIS, PC A1l9/MF AOl. Order Number 
DE82008393. 

From Physics ities at ISABELLE summer work- 
cog: Goes, He USA (20 Jul 1981). 

possibility of reaching very high energies by colliding 

electrons with protons was recognized a long time ago, but despite 
many attractive features no e p - facility has ever been constructed. 
DESY has proposed to construct HERA, a large electron-proton 
colliding beam facility on a site adjoining the present site. HERA is 
designed to collide 820 GeV protons with 30 GeV electrons in 4 
interaction regions yielding 314 GeV in the center of mass system 
corresponding to a maximum momentum transfer squared of 98400 
GeV*. A feasibility study of this project carried out in collaboration 
with ECFA has been completed. The project has received strong 
support from the German high energy physics community and in 
1980 the report, endorsed by ECFA, was forwarded to a commit- 
tee appointed by the German Minister of Science and Technology 
to evaluate this and other large science projects. In its report issued 
earlier this year the committee recommended that HERA is built 
with the construction starting in 1984. Towards the middle of 1980 
a group to review the feasibility report and to prepare a more tech- 
nical study was formed. This group was rather broadly based with 
some 50 physicists and engineers from 21 European Institutions par- 
ticipating in the study besides DESY staff. This study is now com- 
pleted and forms the basis for the prototype work already in prog- 
ress. 


25875 ae J.M. (Stanford Linear Accelera- 
7-15 of 11. International confer- 


lerators. Proceedings of the con- 
Biy By BB 
ganization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 
From 11. international conference on high energy accelera- 
tame; Gapeve, Satuadind C Det —_ 
The design and construction of the PEP project is briefly re- 
viewed. The initial testing of the storage ring system and its present 
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performance is described. The short-range plans for continuing de- 
velopment are discussed. 


Hoffmann, 1; Koh Dehne, H.C.; Gerke, H.; 
Hei D:; a ; Kobaup, R.D.; Kose, R.; Kump- 
fert, H tsches Elektronen- 
Ss een DESY). lahore (Germany, F.R.)). pp 16-25 
of 11. International conference on high-energy accelerators. 
Proceedings of the conference held in Geneva, ene 
July 7-11, 1980. Newman, W.S. (ed.) a 
tion for Nuclear Research, phn ( witeeriand)) SBasel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
on Coe, Se Coe 1980). 

PETRA, the electron positron storage ring in Hamburg, has 
been in operation for nearly two years. It is now fully equipped 
with rf and reached its maximum beam energy of 19 GeV. The 
problem of vertical instabilities at injection energy is overcome and 
the design current of 20 mA/bunch at 7 GeV was stored. The 
maximum luminosity measured was 5x10°cm~*s~' and average lu- 
minosities above 100 nb™' per day and interaction region were ob- 
tained. High energy physics experiments were carried out between 
12 GeV and 36.6 GeV c.m. The machine and beam properties are 
given in this paper, reporting on measurements of resonances, insta- 
bilities, bunch length and higher order mode losses, beam polariza- 
tion and the beam blow-up due to beam-beam interaction. 


25877 CESR: the first year. Billing, M.; Blum, E,; 
Kirchgessner, J.; Littauer, R.; McDaniel, B.; Meller, R.; 
Morse, D.; Peck, S.; Peggs, S.; Rice, D. pp 26-37 of 11. In- 
ternational conference on high-energy accelerators. Pro- 
ceedings of the conference held in Geneva, nn 
July 7-11, 1980. Newman, W.S. (ed.) (European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). Basel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The first year of operation of CESR, the Cornell Electron 
Storage Ring, is described. The machine parameters are reviewed, 
and a summary given of the effectiveness of CESR as an instrument 
for high energy physics research. The filling process is outlined in 
some detail, with emphasis given to those aspects unique to CESR. 
The results of a number of machine studies programs are summa- 
rized. Finally, prospects for the near future are described. 


Status report on the colliding beam facility VEPP- 
= md 38-42 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
a. July 7-11, #080. Newman, W.S. (ed.) (Europe- 

an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The start-up of VEPP-4 is the main subject of the present 
report. Experiments were carried out at the energy of psi and psi’ 
mesons. The maximum luminosity was 3 x 107° cm™? s~* at an 
energy of 1.85 GeV. The resonance depolarization of a polarized 
beam allowed an absolute energy calibration to be made with an 
accuracy better than 1 x 10~*. This made it possible to improve, by 
more than an order of magnitude, the accuracy of measuring the 
masses of psi and psi’ mesons. The experiments in the region of the 
Y-meson family and with the use of the MD-1 detector have been 
scheduled to start this year. It should be added that the transverse 
magnetic field of this detector provides good possibilities for study- 
ing two-photon processes. 


25879 Status and of PIA. Febel, A.; 
Hemmie, G. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). pp 43-46 of 11. International 
conference on high-energy erators. ee he of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 
From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 
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The storage ring PIA, designed to produce intensive single 
500 MHz positron bunches, was installed last year. In June posi- 
trons were accumulated and compressed in a single bunch of | ns 
length for the first time. The accumulation efficiency was raised up 
to 56 % by matching the linac beam to the PIA optics and by com- 
pensating the sextupole components in the bending magnets by 
1979 additional sextupoles. Since July PIA has been running rou- 
tinely for PETRA and DORIS: The linac (50 Hz, 450 MeV) deliv- 
ers 9 bursts (100 ns, 2 x 10° positrons each), which are accumulated 
and damped to a bunch length of 80 cm by a 10.4 MHz cavity. 
Then the bunch is compressed to 25 cm length by a 125 MHz rf 
system in 60 ms and then ejected. Up to 10*° positrons were accu- 
mulated in a ci ing bunch. The ejection efficiency is 90 %, the 
repetition rate of PIA is 4 Hz. 


25880 Proton-proton colliding beam ISABELLE. 
Hahn, H. —— National Lab., Upton, NY (USA)). 
pp 47-59 of 11. International conference on high-energy ac- 
celerators. ings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switezerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The paper attempts to present the status of the ISABELLE 
construction project, which has the objective of building a 400 + 
400 GeV proton colliding beam facility. The major technical fea- 
tures of the superconducting accelerators with their projected per- 
formance are described. Progress made so far, difficulties encoun- 
tered, and the program until completion in 1986 are briefly re- 
viewed. 


25881 LL high-current proton storage ring. Lawrence, 

D.W.; Spalek, G.; Jason, 

i .E. (Los Alamos Scientific 

Lab., NM “(USA)). | PP 103-109 of 11. International confer- 

~energy accelerators. Proceedings of the con- 

id in Geneva, Switzerland, July 7-11, 1980. 

Newman, W.S. (ed.) (European Organization for Nuclear 

Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul i980). 

The Proton Storage Ring at LAMPF is a high-current accu- 
mulator designed to convert long 800-MeV linac pulses into very 
short high-intensity proton bunches ideally suited to driving pulsed 
polyenergetic neutron source. The Ring will operate in a short- 
bunch high-frequency mode for fast neutron physics and a long- 
bunch low-frequency mode for thermal neutron-scattering pro- 
grams. Unique features of the project include charge-changing in- 
jection with initial conversion from H™ to H®, a high repetition rate 
fast-risetime extraction kicker, and high-frequency and first-harmon- 
ic bunching systems. 


25882 HERA, Wiik, B.H. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). pp 120- 
143 of 11. International conference on high-energy accelera- 
tors. Proceedings of the conference held in Geneva, Swit- 
zerland, July 7-11, 1980. Newman, W.S. (ed.) (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

At DESY the interest in electron-proton colliding beam ma- 
chines dates back to 1971 - 1972. Detailed studies were then carried 
out how to use DORIS as a model machine for a larger facility. 
These plans were revived in 1978 with the suggestion to install a 
superconducting magnet ring for protons in the PETRA tunnel. 
With this option, called PROPER, it would be possible to collide 
17.5 GeV electrons with 280 GeV protons in eight intersection re- 
gions. DESY investigated various possibilities aimed at raising the 
energy and found that to install an ep machine in a 6.5 km long 
tunnel ajoining the DESY site is the favoured option. This machine 
called HERA (Hadron-Elektron-Ring-Anlage) is designed to col- 
lide 820 GeV protons with 30 GeV electrons yielding 314 GeV in 
the center of mass and a maximum momentum transfer squared of 
98400 GeV? This is equivalent to an electron of 52000 GeV im- 
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25884 Present status of the LEP project. Hutton, A. 

(European Organization for Nuclear Research, Geneva 

a pp 156-167 of 11. International conference 
-energy accelerators. of the conference 

held (ed) Claes ty meen July 7-11, 1980. Newman, 

Geneva —- 

Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

LEP, a large Electron-Positron colliding beam machine to 
be built adjacent to the CERN site, will have a maximum of eight 
interaction regions and a circumference of 30 km enabling an even- 
tual top energy of 130 GeV per beam to be reached with supercon- 
ducting RF cavities. The recent design improvements (e.g. injection 
from the PS/SPS complex) and the progress on the prototypes of 
all major machine components (many of which are of novel design) 
are described. 


25885 CHEER, Canadian High Energy ~~ Ring. 
Conetti, S.; Edwards, K.W.; Hemingway, R.J.; Johnson, 
D.E.; McKeown, J.; Mills, FE; Norum, B.; Schriber, S.; 
Servranckx, R.; he sap A. pp 189-195 of 11. International 
conference on ergy -+ atom of the 
conference held in qe Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The Institute of Particle Physics (IPP) in Canada have re- 
ceived funds from the Natural Sciences and Engineering Research 
Council (NSERC) to pursue a study which looks at the feasibility 
of adding an external electron storage ring at one of the long 
straight sections of the Tevatron. The machine, as currently confi- 
gured, has a 300 MeV Linac injector, a 300 MeV positron/electron 
accumulator ring (PEAR), a 2 GeV booster synchrotron, and a 10 
GeV storage ring (CHEER) holding 120 mA of either electrons of 
positrons. 


25886 Design and project status of the National Synchro- 
tron Light Source; storage rings (2.5 GeV, 0.7 GeV) for the 
generation of Py - synchrotron radiation sources. van 
Steenbergen, A. (Brookhaven National Lab., Upton, NY 
(USA)). pp p 232-241 of 11. International conference on high- 
energy accelerators. Proceedings of the conference held in 
Gaaie, Switzerland, July 7-11, 1980. Newman, W.S. at) 
(European Organization for Nuclear Research, 

— Basel, Switzerland; Birkhaeuser Verlag 


From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 
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Two high intensity storage rings are being constructed at 
Brookhaven National Laboratory for the generation of intense 
fluxes of synchrotron radiation in the VUV wavelength region (700 
MeV ring, lambdasub(c) = 31.5 A) and in the X-ray wavelength 
region (2.5 GeV ring, lambdasub(c) = 2.5 A). A description is 
given of the facility, the main features of the storage rings are pre- 
sented and the basic parameters are enumerated. High field super- 
conducting wigglers, to lower the short wavelength cutoff in the 
X-ray ring, and undulators, for flux enhancement or a free electron 
laser experiment will be incorporated and parameters are given. 
Special design aspects to optimize the electron storage rings as 
dedicated synchrotron radiation sources are emphasized and the 
status of the project is given. 


25887 Beam storage for increasing heavy ion 

intensity. N. 0, M.G.; Reshetnikova, E.M.; Severgin, 
Yu.P.; Shukeilo, ILA. (Nauchno-Issledovatel’skij Inst. iek- 
trofizicheskoj Apparatury, Leningrad (USSR)). pp 283-287 
of 11. International conference on high-energy accelerators. 
Proceedings of the conference held in Geneva, ioe 
July 7-11, 1980. Newman, W.S. (ed.) (European Or 

tion for Nuclear Research, Geneva (Switzerland)). eBasel, 
Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Heavy ion storage is considered in a separate circular mag- 
netic system with stationary field. Charge-exchange injection simi- 
lar to that of H™ ions makes it possible to increase the phase density 
of a beam. A description of the circular magnetic system is present- 
ed in which ions of different charge-states are stored. The param- 
eters and structure of a storage ring to confine the uranium ions 
with an energy of 10 MeV/nucleon (q=70+-10) are given. In fact, 
the ring operates like a booster increasing the pulsed intensity and 
phase density of the beam in a large synchrotron. 


storage ring with mini bi-ta 
Nesemann, H.; Susta, J.; Wedtstein, F.; Wille, K 
tsches Elektronen-Synchrotron (DESY), Hamburg 
Germany, F.R.)). pp 315319 of 11. International confer- 
ence on ~energy accelerators. Proceedings of the con- 
ference id in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Organization for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). ; 

A significant increase in luminosity can be achieved at 
DORIS by installing additional quadrupoles in the two experimen- 
tal regions 1.2 m away from the interaction points. At one interac- 
tion point these quadrupoles will be mounted in the yoke of the 
magnetic detector ARGUS. In order to shield the quads from the 
detector field of .8 Tesla two types of compensating coils will be 
installed inside the detector. With these ‘mini-beta-quads’ it is possi- 
ble to reduce the beta functions at the interaction points to 
Bsub(x)* = .4 m and Asub(z)* = .03 m. The expected luminosity at 
5 GeV with maximum currents of 2x35 mA is L = 1.0x10** cm™? 
sec™}, 


25888 DORIS II, an e*-e~ 
sections. 


First from the PETRA-polarimeter. 
onl H.D.; pees H.C, Lewin, H.C.; Mais, H.; Neu- 
mann, R.; Rossmanith, R.; ‘Schmidt, R. (Deutsches Elek- 
tronen- Synchrotron (DESY), Hamburg (Germany, F.R.)). 
pp 320-325 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Electron beam polarization was measured in the storage ring 
PETRA. Laser photons are Compton-scattered by the electron 
beam. If the beam is transversely polarized vertical asymmetries in 
the backscattered photons are seen. In addition depolarization with 
a time dependent horizontal magnetic field has been demonstrated. 
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25890 Comparison of measured acceptances of PETRA 
with results from beam tracking. Kose, R.; Ripken, G.; Wru- 
lich, A. (Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.)). pp 326-331 of 11. International con- 
ference on high-energy accelerators. Proceedings of the 
conference held in Geneva, Switzerland, July 7-11, 1980. 
Newman, W.S. (ed.) (European Or, ion for Nuclear 
Research, Geneva (Switzerland)). Basel, Switzerland; Birk- 
haeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The acceptance of PETRA has been measured using one 
optics and 4 different distributions of sextupole excitation with up 
to 6 independently powered sextupole families. The selected sextu- 
pole arrangements correct the chromaticity up to third order and/ 
or compensate the energy dependence of the betas to first order in 
the interaction points. Beam tracking, not including energy oscilla- 
tions and machine imperfections, has been used to calculate the ac- 
ceptances as a function of energy for the 4 sextupole arrangements. 
All the measured acceptances agree with the tracking results 
around the nominal energy within a factor of 2. 


25891 Resonant impedance of bellows above cutoff. 
insky, S. (Brookhaven National Lab., Upton, NY (USA)). 
pp 576-580 of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land)). Basel, Switzerland; Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The perturbation method of Chatard-Moulin and Papiernik is 
used to calculate the longitudinal and transverse impedances, of a 
bellows. The bellows shape is defined by its radius a(z) = a (1 + 
epsilons(z)), where a is the mean radius, epsilon a small parameter, 
and s(z) describes the convolution of the bellows. The author con- 
siders a finite wall conductivity and determines the resonant contri- 
bution to the impedance above the cutoff frequency of the unper- 
turbed chamber, obtaining analytic approximations to the resonant 
frequencies, quality factors, and shunt impedances. 

25892 S betatron resonances. Piwinski, A. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many, F.R.)). pp 638-649 of 11. International conference on 
pay a accelerators. Proceedings of the conference 

eva, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) (European . "=" for Nuclear Research, 
Geneva (Switzerland). 1, Switzerland; Birkhaeuser 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Three different mechanisms are discussed which excite 
synchro-betatron resonances: the beam-beam interaction at a cross- 
ing angle, a dispersion at a cavity and transverse fields with a longi- 
tudinal gradient. Experimental results from DORIS and PETRA 
are shown. 


25893 Space charge compensation with DCI. Le Duff, J.; 
Level, M.P.; Marin, P.C.; Sommer, E.M.; Zyngier, H. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de l'Accelerateur 
Lineaire). pp 707-712 of 11. International conference on 
gay a accelerators. Proceedings of the conference 

eva, Switzerland, July 7-11, 1980. Newman, 
W.S. (ed.) (European 
Geneva (Switzerland). 
Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Extensive tests of space charge compensation, at the energy 
of 0.8 GeV, in similar conditions to those of the e* e~ configuration 
are reported. Stability regions, smaller in size than those observed 
in that configuration, are found to decrease rapidly with current. 
Up to the limit, the beam cross-section stays constant. The value of 
zeta rather than the residual compensated value sets the limit. Com- 
parison of the results is made to various predictions of the 4-beam 
instability: proximity of the integer and of non-linear resonances. 


e~«: for Nuclear Research, 
Switzerland; Birkhaeuser 
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Experiments on the beam-beam limit of bunched 
proton beams. Hofmann, A.; Vos, L.; Zotter, B. (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
pp i of 11. International conference on high-energy 
accelerators. Proceedings of the conference held in Geneva, 
Switzerland, July 7-11, 1980. Newman, W.S. (ed.) (Europe- 
an Or tion for Nuclear Research, Geneva (Switzer- 
land)). , Switzerland; Birkhaeuser Verlag (1980). 

From il. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

A series of experiments on the beam-beam effect has been 
performed at the CERN Intersecting Storage Rings colliding a 
bunched test beam with a strong continuous beam. The beam-beam 
tune-shift was increased by various means to a maximum value of 
about 3.5 x 10~* per intersection (for 8 crossings). When the beams 
were colliding well-centered, the blow-up of the effective height of 
the test beam was still very slow at this value. However, the blow- 
up rate increased sharply when the beams were off-centered at the 
intersections by approximately one standard deviation, and de- 
creased again when the test beam was debunched. 


25895 Beam-beam-driven coupling resonance of fourth 
order. Montague, B.W. (European Organization for Nuclear 
Research, Geneva (Switzerland)). pp 731-735 of 11. Interna- 
tional conference on high-energy accelerators. Proceedings 
of the conference held in Geneva, Switzerland, July 7-11, 
1980. Newman, W.S. (ed.) ceageee Organization for Nu- 
clear Research, Geneva (Switzerland)). 1, Switzerland; 
Birkhaeuser Verlag (1980). 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

The non-linear force of the beam-beam interaction in storage 
rings excites coupling resonances between radial and vertical beta- 
tron oscillations. In beams of unequal emittances the coupled 
motion, though stable, can increase the smaller emittance. The be- 
haviour of single-particle motion driven by a periodic beam-beam 
force near the resonance 2Qsub(v)-2Qsub(h) = m is examined and 
it is shown that the tune difference between vertical and horizontal 
planes plays an important role. The criteria for avoiding increase of 
vertical emittance are of particular interest for e*e™ storage rings 
and are evaluated for the Large Electron Positron (LEP) machine. 
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REFER ALSO TO CITATION(S) 24416, 24418, 24858, 26183, 26216, 26258, 
26378, 26379, 26587, 26788, 26789 


25896 (CERN—81-07, pp 258) CAMAC booster ('CAB’ 
system) - a versatile microcomputer for high rate CAMAC 
. data acquisition. Technical representation. Barrelet, E.; 
Marbot, R.; Matricon, P. (Ecole Polytechnique, 91 - Palai- 
seau (France). Lab. de Physique Nucleaire et des Hautes 
Energies). 17 Jul 1981. NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE82780405. 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 


(KFK—3051, pp 131-132) Time-of-flight unit for 
source investigation. Ehret, G.; Hanak, H.; Sobie- 
siak, H. Dec 1980. NTIS (US Sales Only), PC A08/MF 
A01. Order Number DE82780255. 
In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25898 (KFK—3051, pp 133-135) Fast neutron yields 
from spallation Gompf, F.; Reichardt, W. Dec 1980. 
NTIS (US Sales Only), PC A08/MF A0O1. Order Number 
DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 
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25899 (KFK—3051, p) me os ne dag eo studies for spall- 
ation targets. Kuechle, M.; ; Spitzer; Gompf, F.; 
Reichardt, W. Dec 1980. ‘Tis ( US Sales Only), PC A08/ 
MF AOl1. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3st, 1980. 


25900 (KFK—3051, pp 137-138) Actual state of the 250 
keV electron-loss spectrometer. Crecelius, G.; Manzke, R.; 
Johnen, P.; Schmidt, F.; Fink, J. Dec 1980. NTIS Ss Sales 
Only), PC "A08/MF A01. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare F 
physik of the Institut fuer Angewandte Kernphysik from June ist, 
1979 to May 3ist, 1980. 


25901 ae p 138-140) Low temperature UHV 
two-axis-goniometer experiments. Kaufmann, 
R.; Ratzel, F. Dec 1980. NTIS (US Sales Only), PC A08/ 
MF AOI. Order Number DE82780255. 

In Progress report of the Teilinstitut Nukleare Festkoerper- 
physik of the Institut fuer Angewandte Kernphysik from June Ist, 
1979 to May 3ist, 1980. 


25902 (KFTI—80-46, pp 46-48) Scintillation y-spectrom- 
eter on the base of the 150x275 mm CsJ(Tl) crystal. Bochek, 
G.L.; Kulibaba, V.I.; Shramenko, B.I. 1980. (In Russian). 
Dep. NTIS (US Sales Only). 

In Physical ex oe technique. 

The results of the calibration Sof Y spectrometer on the base 
of the scintillating 150x275 mm CsJ(T1) crystal in the y-quanta 
energy range from 1 to 1200 MeV are presented. At energies up to 
10 MeV the calibration has been carried out by collimated beam of 
Y quanta from resonance *’Al(p, y) **Si reaction at proton energy 
of 992 keV. Single electrons of 2 GeV linear accelerator with 
energy spread AE/E approximately 0.5% were used for calibration 
at energies 0 >150 MeV. To separate unitial electrons moving 
along the spectrometer axis, measurements were carried out in the 
regime of coincidence of the signals of the spectrometer and aper- 
ture counter coaxial with the spectrometer with 15 mm diameter 
plastic scintillator. It is shown, that the energy resolution of the 
spectrometer in the shown energy range of yy quanta changes 
within the limits of 10x5.6%. 


25903 (KFTI—80-46, pp 43-45) Measuring of low-energy 
photons. 


photon spectra at the presence of high-energy Vit’ko, 
V.I. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In Physical ex; ent technique 

Data on nonlinear transformation of bremsstrahlung radi- 
ation -compton photon scattering at a definite angle - are presented. 
Analytical expression for description of the detector spectral func- 
tion, permitted to calculate radiation sspectra and to compare them 
with the experiment, is proposed. Agreement between the calcula- 
tion and experimental data on electron radiation on an amorphous 
target shows serviceability and perspectiveness of the methodics 
and permits to carry out quantitative measurements of spectra of 
crystals. 


25904 (PTB-Ra—12) Measuring process for the determi- 
nation of gamma emission rates using germanium detectors. 
Debertin, K. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Radioaktivitaet). 1980. 
96p. (In rman). Fachinformationszentrum Energie, 
Physik, Mathematik, Karlsruhe, Germany. 

This report is an attempt to review to most important as- 
pects in planning, performing, and evaluating y-emission-rate meas- 
urements by means of Ge-spectrometers. Essentially the report has 
been drawn up as a guideline which should enable the scientist or 
technician who uses y-spectrometry as an auxiliary means, to arrive 
quickly at reliable measuring results. In individual sections largely 
independent of each other, detector properties, possible measuring 
geometries, electronics, peak evaluation, calibration, and correc- 
tions are discussed. Concluding, practical suggestions are made 
with regard to carrying out the measurements and to the determi- 
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nation of uncertainties of the results. In an appendix, decay data of 
frequently used or frequently occurring radionuclides are tabulated. 


25905 “iY detection system. Franks, L.A.; Lutz, 
S.S.; Lyons, P.B. (to ent Ses tio US Patent 
4,292, 527. 29 Sep ‘1981. Filed date 6 Oct 197 

PAT-APPL-949163. 

A radiation detection system including a radiation-to-light 
converter and fiber optic wave guides to transmit the light to a 
remote location for processing. The system utilizes fluors particu- 
larly developed for use with optical fibers emitting at wavelengths 
greater than about 500 nm and having decay times less than about 
10 ns. 


25906 Compensated count-rate circuit for radiation 
survey meter. Todd, R.A. (to ent of a US 
Patent 4,292,539. 29 Sep 1981. Filed date 12 May 1980. vp. 

PAT-APPL-148862. 

A count-rate compensating circuit is provided which may be 
used in a portable geiger-mueller (G-m) survey meter to ideally 
compensate for counting loss errors in the g-m tube detector. In a 
g-m survey meter, wherein the pulse rate from the g-m tube is con- 
verted into a pulse rate current applied to a current meter calibrat- 
ed to indicate dose rate, the compensated circuit generates and con- 
trols a reference voltage in response to the rate of pulses from the 
detector. This reference voltage is gated to the current-generating 
circuit at a rate identical to the rate of pulses coming from the de- 
tector so that the current flowing through the meter is varied in 
accordance with both the frequency and amplitude of the reference 
voltage pulses applied thereto so that the count rate is compensated 
ideally to indicate a true count rate within 1% up to a 50% duty 
cycle for the detector. A positive feedback circuit is used to control 
the reference voltage so that the meter output tracks true count 
rate indicative of the radiation dose rate. 


25907 Design and performance of a stereo drift chamber 
with closely packed planes. Bolton, R.D.; Carlini, R.D.; 
Cooper, M.D.; Minh, D.V.; Frank, J.S.; Matis, H.S.; 
Mischke, R.E.; Sandberg, V.D.; Sandoval, J.P.; T: 

R.L. (Los Alamos National Lab., NM (USA)). Nuclear In- 
struments and Methods in Physics Research; 188: No. 2, 275- 
283(15 —— 1981). 

This paper reports on the design and testing of prototype 
drift chamber for a forthcoming experiment at LAMPF. This 
chamber will have small cell spacing and operate at high rates. The 
prototype chamber consists of cells which are 8 x 10 mm. The 
planes are separated by 8 mm and are at 20° angles. The r.m.s. reso- 
lution of the chamber is about 140 zm. Even at instantaneous rates 
of 3 kHZ x wire™' x mm™', the efficiency is better than 98%. 
Cross-talk between cells is less than 2%. 


25908 Segmented calorimeter for high-Psub(t) jet oe 
ments, Rapp, P.; Devensky, P.; Brown, B.C.; Haggerty, H. 
(Fermi National Accelerator "Lab., Batavia, IL (USA)); 
Abrams, R.; Lopez, F.; McLeod, D. ‘(llinois Univ., Chicago 
(USA)); Strobele, H. (Maryland Univ., College Park 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 188: No. 2, 285-291(15 Sep 1981). 

A large aperture (8’ x 10’) calorimeter for studying high- 
Psub(t) hadronic interactions has been assembled at Fermilab. The 
depth is 16 radiation lengths of Pb followed by 7.5 absorption 
lengths of Fe. There are 280 readout channels. Approximately 20% 
of the detector was tested in preliminary running. The results, pre- 
sented here, meet or exceed the design goals established for linear- 
ity, resolution, uniformity, granularity, electromagnetic/hadronic 
separation, and ease of calibration and monitoring. 


25909 Bismuth germanate scintillators as detectors for 
gamma radiation. Drake, D.M. (Los Alamos Na- 
tional Lab., NM (USA)); Nilsson, L.R. (Los Alamos Na- 
tional Lab., NM (USA); Tandemacceleratorlaboratoriet, 
U (Sweden)); Faucett, J. (Oregon Univ., Eugene 
: 'A)). Nuclear Instruments and Met in Physics Re- 
search; 188: No. 2, 313-317(15 Sep 1981). 
The properties of bismuth germanate (BGO) relevant to the 
detection of high-energy-rays gamma are discussed on the basis of a 
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comparison between a 76 mm diameter by 76 mm long BGO scin- © 
tillator and a 152 mm diameter by 254 mm long Nal (TI) crystal. 
The two detectors were exposed to monoenergetic gamma rays 
from the ™C(p,p’y)"*C reaction at the proton energy 17 MeV 
(Esub(y) = 4.44,12.71 and 15.11 MeV) and from the 
1H(tsub(y))*He reaction at the triton energy 9 MeV (Esub(y) = 
21.96 MeV). The bismuth germanate detector has several properties 
which are important for the detection of high-energy gamma radi- 
ation. 


25910 Analysis of the positon resolution in centroid 
measurements in MWPC. Gatti, E.; Longoni, A. (Milan 
Univ. (Italy). Ist. di eo Boie, R.A.; Radeka, V. (Brook- 
haven National Lab., 7 NY (USA)). Nuclear Instru- 
ments and Methods in wsics Research; 188: No. 2, 327- 
346(15 Sep 1981). 

Resolution limits in avalanche localization along the anode 
wires of an MWPC with cathodes connected by resistors and 
equally spaced amplifiers, are evaluated. A simple weighted-cen- 
troid method and a highly linear method based on a linear centroid 
finding filter, are considered. The contributions to the variance of 
the estimator of the avalanche position, due to the series noise of 
the amplifiers and to the thermal noise of the resistive line are sepa- 
rately calculated and compared. A comparison is made with the 
resolution of the MWPC with isolated cathodes. The calculations 
are performed with a distributed model of the diffusive line formed 
by the cathodes and the resistors. A comparison is also made with 
the results obtained with a simple lumped model of the diffusive 
line. A number of graphs useful in determining the best parameters 
of a MWPC, with a specified position and time resolution, are 
given. It has been found that, for short resolution times, an MWPC 
with cathodes connected by resitors presents better resolution 
(lower variance of the estimator of the avalanche position) than an 
MWPC with isolated cathodes. Conversely, for long resolution 
times, the variance of the estimator of the avalanche position is 
lower in an MWPC with isolated cathodes. 


25911 Low energy proton and electron response of an n- 
octane liquid scintillator. Wood, M.H.; Blankenship, S.M.; 
Lang, T.P. (Georgia Inst. of Tech., Atlanta (USA)); Avig- 
none, F.T. a oath Carolina Univ., Columbia (USA)); 
Morgan, G.L.; Raman, S. (Oak Ridge National Lab., TN 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 188: No. 1, 75-81(1 Sep 1981). 

The proton and electron responses of an n-octane based 
liquid scintillator were measured. Knock-on protons by neutrons 
from the Oak Ridge Electron Linear Accelerator (ORELA) were 
used to determine the proton response. Neutron energies from 82 to 
1195 keV were selected by time-of-flight with a resolution of better 
than 1%. The electron response was measured using y-rays and flu- 
orescence X-rays with energies from 13.4 to 1275 keV. Data inter- 
pretation required Monte Carlo simulation. The proton response de- 
viates from linearity below 470 keV while the electron data are 
consistent with linearity down to 40 keV. The proton to electron 

nse ratio measured in this work is 0.20 +- 0.02 at 1 MeV and 


respo 
0.13 +- 0.01 at 100 keV. 


25912 Tests on a digital neutron-gamma pulse shape dis- 
criminator with NE213. Bell, Z.W. (Oak Ridge National 
Lab., TN (USA)). Nuclear Instruments and Methods in Phys- 
ics Research; 188: No. 1, 105-109(1 Sep 1981). 

A technique using charge sensitive analog-to-digital convert- 
ers to do neutron-gamma pulse shape discrimination is reported. 
The converters are gated by short (135 ns) pulses so as to reduce 
pile-up and the timing is such that the slow and total light output 
from the scintillator are measured. Preliminary tests indicate that 
the system performs reasonably well but poorer than some reported 
analog systems employing gated integrators or cross-over tech- 
niques. 


25913 Optimizing pulse pileup detection for soft X-ray 
spectroscopy. Greenberger, A.J. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Nuclear Instruments and 
ie) in Physics Research; 188: No. 1, 125-132(1 Sep 
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The problem of optimizing detection of the pileup of ran- 

ly occurring exponential tail pulses in white noises is consid- 

is made to reduce the process to an algorithm that 

ly be performed in real time. Quantitative estimates 

are made for the performance of such an optimum detector. The 
general pattern recognition problem is men- 


line readout drift chambers. Atenico, L.G.; 

udrie, R.L.; Morris, C.L. (Los Alamos Na- 

(USA)). Nuclear Instruments and Methods 

rch; 187: No. 2/3, 381-386(15 Aug 1981). 

readout multiwire gas proportional chambers 

agen tne Guniniadied Gat exn dlth Glo talenaies to wnaigelate 

between anode wires. Position resolutions over the entire active 

area of the chamber of 150 um fwhm are routinely obtained for in- 

stantaneous event rates of up to 1 MHz. Chambers with active 
areas of up tc 30 cm by 90 cm have been built. 


25915 Multiple event 2D image intensifier scintillation 
detector. Thieberger, P.; Wegner, H.E.; Lee, R.C. (Brook- 
haven National Upton, NY (USA)). Nuclear Instru- 
ments and Methods in sics Research; 187: No. 2/3, 611- 
614(15 Aug 1981). 

An image intensifier scintillation detector has been devel- 
oped for the simultaneous detection of multiple light or heavy ions 
down to very low energies. The relative X-Y positions of each ion 
are read out by digitization of a television image of the light ampli- 
fied scintillations. The maximum data rate is limited by the present 
television scan speed to 15 multiple events per second and to about 
one event second by the microcomputer presently used to store and 


process the data. 


Muon monitor for neutrino flux measurement. 
N.V.; Fowler, E.C. (Purdue Univ., Lafayette, IN 
say Kalbfleisch, G.R. (Oklahoma Univ., Norman 


Alspector, J. (Brookhaven National Lab., Upton, 
NY (USA)). Nuclear Instruments and Methods in Physics Re- 
search; 185: No. 1-3, 87-94(15 Jul 1981). 

A method of determining the intensity of slow spill neutrino 
beams by monitoring the associated muons is described. Muons 
from poin and kaon decays which give rise to the beam neutrinos 
are sampled by a computer-controlled movable array of scintillation 
counter telescopes. The neutrino flux is obtained by matching the 
observed muon intensity distribution downstream of the hadron 
beam dump with that predicted by a Monte Carlo simulation of the 
decay process and the neutrino detector acceptance. Results from 
an experiment using a Fermilab narrow band neutrino beam gave a 
flux measurement accuracy of about 10%. 


25917 Fiber-optics guides for thin scintillators. Yang, 
M.J.; Gabriel, R. (Chi Univ., IL (USA). Enrico Fermi 

Inst.); Kinnison, W.W.; Matis, HS,; Anderson, H.L. (Los 
Alamos Scientific Lab., NM (USA)). Nuclear Instruments 
and Methods in Physics Research; 185: No. 1-3, 115-117(15 
Jun 1981). 

The use of plastic fiber-optic bundles as flexible light guides 
for thin scintillators is described. In a test as a transmission counter 
for surface muons (30 MeV/c) an efficiency > 99% was obtained. 
It operated with a positron efficiency < 4% and can be used to 
selectively distinguish surface muons from positrons. 


25918 Pulse height response of Cd-Te to heavy ions. Bec- 
chetti, F.D.; Ristinen, R.; Peterson, R.J.; Hamill, J.J.; 
Thorn, C.E.; ” Entine, G. (Univ of Colo, Boulder). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-28: No. 2, 1546-1547(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Pulse height spectra for alpha particles, fission fragments, 
and oxygen ions have been obtained for a thin-window surface-bar- 
rier Bd-Te detector. Although the detector can exhibit a large 
pulse-height defect and poorer resolution than Si detectors, it is still 
usable in many applications. In addition, the high stopping power 
of Cd-Te makes it suitable for simultaneous detection of energetic 


light and heavy ions, as well as /gamma/ rays, with a simple com- 
pact room-temperature detector. 7 refs. 


photons. Livingston, A.E. (Uni t No D “Indians 
i niv of Notre Dame, 

IEEE (Institute Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1559- 
1562(Apr 1981). (CONF-801111—). 

From 6. conference on of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Recent advances in photon detection techniques for the ex- 
treme ultraviolet region have been highlighted by the introduction 
of multichannel electron multipliers and detector 
arrays. Current and potential applications for such position-sensitive 
detectors in vacuum-ultraviolet and extreme ultraviolet spectros- 
copy are discussed in this paper. Examples are presented of multi- 
channel spectra of several highly-ionized atoms obtained using fast- 
ion spectroscopy. 16 refs. 


25920 Determination of elemental composition in geo- 
chemical using a 14-MeV neutron generator--1. 
Ti heen aspects. Evans, L.G.; Trombka, J.I.; Lapides, 
J.R.; Jensen, D.H. (Comput Sci Corp, Silver Spring, Md). 
IEEE (Institute 9, Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1626- 
1628(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A study has been made of some of the problems associated 
with the use of neutron-gamma methods for in situ geochemical 
analysis. Gamma-ray measurements were taken of a large scale 
sample with a known composition and water content using a 14- 
Mev neutron generator and IGe detector. The gamma-ray meas- 
urements and neutron transport calculations were used to try and 
understand the neutron spatial and energy distribution and the re- 
sulting gamma-ray fluxes. 8 refs. 


25921 Use of coded aperture masks in low energy 
gamma-ray astronomy. Di Cocco, G.; Butler, R.C.; Morelli, 
E. (Consiglio Nazionale _— Ricerche, Bologna (Italy). pp 
1-4 of Conference pee ternational cosmic ray con- 
ference, Paris, 13- Shay 198 Vol. 8, T Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

In order to make a significant step forward in the low 
energy ‘y-ray astronomy, a telescope with high sensitivity and fine 
angular resolution with imaging capability down to a few tenths of 
a degree is required. The coded aperture mask used together with a 
position sensitive detector make possible the achievement of these 
capabilities. Laboratory tests of the position sensitive sodium iodide 
detection system and the expected performance of the coded imag- 
ing mask derived from simulations are presented. 


25922 Calibration of the multiplate wide gap spark cham- 
ber of the telescope 'GAMMA-I’ with the tagged gamma ray 
beam. Voronov, S.A.; Galper, A.M.; Koldashov, S.V.; Moi- 
seev, A.A.; P . A.V. (Moscow Physical Engineering In- 
stitute (USSR)). pp 5-8 of Conference re . Interna- 
tional cosmic ray y elie Paris, 13-25 July 1981. Vol. 8, 
T Session. Paris, France; Commissariat a l’'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The results of the calibration of wide gap spark chamber of 
the telescope 'GAMMA-I’ with the tagged gamma ray beam in the 
energy range 50-200 MeV and for the angles between 0° and 20° 
are presented. The angular resolution for 100 MeV gamma rays is 
1,14° +-0,15° for inclination angle 0° and 2,09° +-0,15° for 20°. 
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vray actenomy. Teak, Ty Frye GoM GM Se; 


gamma-ray 
USA. A. 2 Western Reserve Univ., Cleveland, 

, J.N.; Ramsden, D. a Univ 
my 4 of Conference International 
conference, Paris, 13-2 July 158i. Vol. 8, T 

France; Commissariat a l'Energie Atomique 


erence, Paris, 13-25 July 1981. Vol. eg 
Seaaer Commissariat a l'Energie Atomique 


From 17. international cosmic ray conference; Paris, France 
(13 Jul eo 
A new type of gamma-ray telescope, which uses a passive 
the 


telescope sensitivity is 2.4x10~*cm™*s™* at .662 MeV / at 3 
1 hr. 


25925 Multi-headed Ge(Hp) spectrometer for balloon 
Ayre, C.A.; Bhat, P.N.; 


borne nuclear y-ray spectroscopy. 
Myers, R.M.; Ma, ia V0. Thompson, M.G. (Durham Univ. 
)). 14 of Conference papers. 17. International cosmic 
ray erence, Paris, 13-25 July 1981. Vol. 8, T Session. 
is, France; Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25926 Optimized shield thickness for a high resolution 

spectrometer. Bhat, P.N.; Thompson, M.G. 
(Durham U Univ. (UK)). pp 15-18 of Conference papers. 17. 
International conference, Paris, 13-25 July 1981. 
Vol. 8, T Session. Paris, France; Commissariat a 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Different processes contributing to the counting rate of a 
cooled germanium crystal actively shielded by Nal(T1) at a depth 
of 5 gcm~* in the atmosphere over Palestine, Texas, U.S.A., have 
been quantitatively estimated. The total estimated counting rate 
agrees well with that measured in a balloon flight. These calcula- 
tions extended for various shield thicknesses show a possible opti- 
mum thickness for the shields on the sides. However, no such opti- 
mum thickness seems to exist for the shield below the crystal. 


25927 Imaging system for astronomy. Durou- 
choux, P.; Boclet, D.; J.M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91- Gif-sur-Yvette (France). 
Service d’Electronique Physique). pp 19 of Conference 
= ar 17. International cosmic ray conference, Paris, 13-25 

1981. Vol. 8, T Session. Paris, France; Commissariat a 
Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 


(13 Jul 1981). 
25928 Large area high pressure proportional counter for 
hard X-ray Fukada, Y. Y.; Saito, T.; Sakurai, H. 
oe Ue Univ. (Japan)); Miyajima, M. (National Lab. for 
{ios Energy Physics, Oho, On Se )); Nakagawa, M. 
(Osaka City Univ. (Japan)); Oda, obe Univ. (Japan)). 
pp 24 of Conference omg ly 17. ieomnteed coe 
conference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


l’Energie 
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meter hard X-ray (15-200 KeV) sky 
survey. Ubertini, P.; Bazzano, A.; La Padula, Ne? Polcaro, 
VF. ( Nazionale delle Ricerche, Frascati (Italy). 
Lab. di Astrofisica le). pp 25-28 of Conference 

17. Internati pone ray conference, Paris, 13-25 

y 1981. Vol. 8, T Session. Paris, France; Commissariat a 
Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A long term program was started at I.A.S. since 1979 to per- 
form a survey of the hard X-ray sky using multiwire high pressure 
Xenon filled Spectroscopic Proportional Counters (SPC). The first 
payload consisting of two very large area SPC (2,700 cm? each) 
was flown during summer 1980 from the Milo Base (Sicily, Italy). 
The instrument duplicated to reach 10,800 cm* geometric area is 
expected to fly from northern (1981), southern (1982) and equatori- 
al (1983) bases to perform a deep sky survey. 


25929 #+#+#One 


25930 Drift chambers for gamma-ray astronomy. 

(Imperial Gol. of Science and ‘Technology, London (UK). 
oO and Technology, on 

Blackett Lab.); Sood, R.K. Oikos wo - Packie 

(Australia)). pp 29-32 of Conference pee 2 

al cosmic ray conference, Paris, 13-25 July i981 Vol ne T 

no Paris, France; Commissariat a l'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Continuing development of optically coupled drift chambers 
for gamma-ray (> 50 MeV) astronomy has included studies of the 
time distribution of both electrical and optical signals, with time 
resolutions down to 15 nsec. This has been performed for several 
gas mixtures and the data are presented in terms of its consequences 
for twin track (e* e~ ) spatial resolution. In addition some considera- 
tion has been given to the nature of the optical emission process. 


25931 Monitoring of hard X-ray transient sources in the 
energy range 10-80 keV. a? T.M.K.; Sharma, D.P.; 
Seetha, S.; Kasturirangan, K.; Rao, U.R. (ISRO Satellite 
Centre, ore (India)). p "33 of Conference papers. 17. 
Internati cosmic ray erence, Paris, 13-25 July 1981. 
Vol. 8, T Session. Paris, France; Commissariat a |’ i 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


Fast large aperture camera for very high energy 
gamma ray astronomy. Weekes, T.C. (Harvard-Smitheoniss 
Center for Astrophysics, Mount Hopkins Observatory, 
Amado, AZ (U.S.A.)). pp 34-37 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 8, T Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The Mt. Hopkins 10m Optical Reflector will be converted to 
a two dimensional imaging detector to record the Cherenkov light 
images of 10'*eV showers. It will have an angular resolution of 0.1° 
making it a powerful tool for high energy gamma ray astronomy. 


Experiment to measure y-rays of energy > 1000 
GeV. Gibson, A.I.; Harrison, A.B.; Kirkman, I.W.; Lotts, 
pat wet oagemn H. (Durham Univ. (UK)). pp 38-41 of Con- 
17. International cosmic ray conference, 
gs 13-2 July 1981. Vol. 8, T Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
A new ground-based atmospheric Cerenkov light experiment 
in use in Utah U.S.A. to measure y-rays of energy > 1000 GeV is 
described. The sensitivity of the system is evaluated. 
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25934 Atmospheric Cherenkov array with high efficiency 
and good angular resolution. Gupta, S.K.; Ramana Murthy, 
P.V.; Tonwar, S.C.; Viswanath, P.R. (T: ata Inst. of Funda- 
mental Research, Bombay (India)). pp 42 of Conference 
eo. 17. International cosmic ray conference, Paris, 13-25 

1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


Scientific model of the imaging Compton telescope 
CCOMPTEL). Schoenfelder, V. (Max-Planck-Institut fuer 
Extraterrestrische Physik, Garching (Germany F.R.)); Ben- 
Nesrdwiik (The Nether ‘ma - ent of ESA, 

e er pp 43 o' erence papers. 
17. wie oD aed cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25936 New transition radiation detector for cosmic ray 
nuclei, L'Heureux, J.; Meyer, P.; Mueller, D.; Swordy, S. 
Chicago Univ., IL (USA). Enrico Fermi Inst.). pp 44-47 of 
erence papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 8, T Session. Paris, France; 

Commissariat a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 


13 Jul 1981). 

‘ penning the elemental composition of the cosmic rays 
beyond 100 GeV/nucleon is one of the immediate goals of Cosmic 
Ray Astrophysics. At the University of Chicago a transition radi- 
ation detector aimed at this goal is under construction for the Spa- 
celab-2 flight of the Space Shuttle. This detector will be capable of 
investigating the energy spectra of cosmic ray nuclei from Li to Fe 
up to several TeV/nucleon. The results of recent tests on transition 
radiation detectors performed at Fermi National Accelerator Labo- 
ratory and at the Bonn electron synchrotron are presented. An 
equivalent material has been found to the stacks of foils commonly 
used in transition radiation detectors at the Lorentz factors required 
by this experiment. The alternative material consists of batting of 
thin polyolefin fibers which is far easier to implement in the large 
area detectors for the Spacelab-2 instrument. In the light of these 
test measurements, the expected performance of the Space Shuttle 
experiment is discussed. 


Measurement of the response of xenon-filled ion 
dain to cant tay eal Gk Ot ee, Gee 
ory, J.C. (Alabama Univ., Huntsville (USA)); Parnell, T. rd 
Watts, J.W. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). pp 48 of Conference papers. 17. Internation- 
al cosmic ray conference, Paris, 13-25 uly 1981. Vol. 8, T 
Che Paris, France; Commissariat a l'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25938 Device for investigation of high energy primary 
cosmic rays. Vernov, S.N.; Kumpan, I.P.; Mishenko, L.G. 
{USSR)). of Nuclear Physics, Moscow State University 

SSR)). pp 49-52 of Conference papers. 17. International 
—_ ray _o—y Paris, 13-25 July 1981. Vol. 8, T 
oT Session. Paris, France; Commissariat a l'Energie Atomique 


From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

a device is described that is intended for investigation of 
energy spectra and chemical composition of primary cosmic rays in 


the ranges of energy (5.10" - 10'*) eV and charges 1<=Z<=26 . 


and for obtaining characteristics of nucleus-nucleus interactions. A 
device comprises an ionization calorimeter, an iron layer of ap- 
proximately 5 lambda int. and plastic scintillators providing special 
resolution 6 x 6 cm, and two sectioned Cerenkov detectors for mea- 
surement of nuclei charges in the ranges 1<=Z<=6 and Z>=5S. 


25939 Instrument to measure the isotopic 
high energy cosmic rays. Jordan, S.P.; Meyer, P. 
Univ., “TL (USA). Enrico Fermi Inst.). 3 of Conference 
ag 17. International cosmic ray erence, Paris, ad 
1981. Vol.8, T Session. Paris, France; 
l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25940 Cosmic ray detector for high energy iron nuclei. 
Streitmatter, R.E.; “Balasubrahmanyan, V.K.; Ormes, J.F. 
(National Aeronautics and Space Administration, Greenbelt, 
MD ee Goddard Space Flight Center). pp 54-57 of 

Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 8, T Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A cosmic ray for determining the energy distribu- 
tion of nuclei with 15< =Z< =28 in the energy range 50 GeV/N 
to 200 GeV/N is under construction. The instrument has a geomet- 
ric factor of 4m? sr. Details of the design and expected performance 
are reported. 


25941 dE/dx: telescope for cosmic ray 
Hunger, W.; Siegmon, G.; Beaujean, R.; Enge, W. 
Univ. (Germany, F.R.)); Webber, W W.R. (New |, 
Univ., ham (USA)). pp 58 of Conference BS aly 
cman cosmic ray conference, Paris, 13-25 Jul 1981, 
Vol. 8, T Session. Paris, France; Commissariat a gie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25942 Momentum resolution of the silica aerogel Cheren- 
kov counters used in the ng zg instrument on 
HEAO-3, Cantin, M.; Engelmann, J.J.; Masse, P. (CEA 
Centre d'Etudes Nucleaires de Tg b1 - Gif-sur-Yvette 
(Danish § Service d’Electronique Physique); Rotenberg, M. 
Space Research Inst., Lyngby). pp 59-62 of Cane. 
papers. 17. International cosmic as Sten 
13.25 July 1981. Vol. 8, T Session. Paris, France; Commis- 
sariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

By using 3 Cerenkov counters in association with other de- 
tectors, it has been possible to measure the momentum of nuclei of 
charge > 6 with an accuracy between 0.5% and 15% throughout 
the range of momentum of 1 to 10 GeV/c/n. Teflon and silica aer- 
ogel counters have been flown for the first time on a satellite and 
they performed as expected like pure Cerenkov detectors, with no 
scintillation component. Their stability has been quite good over a 
period of 9 months in orbit: during that period of time, the drift of 
the average signal did not exceed 2% for the teflon counter and 
4% for the aerogel counters and we have found no measurable 
ageing of the optical properties of the aerogel materials. 


25943 Determination of particle momenta from Cheren- 
kov counter signals. Lund, N.; Westergaard, N.J. (Danish 
Space Research Inst., Lyngby); Engelmann, J.J.; Goret, P.; 
Juliusson, E. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service yg pe Phy- 
sique). pp 63-66 of Conference lege 7. International 
cosmic ray conference, Paris, 13 5 July 181. Vol. 8, T 
RO Paris, France; Commissariat a l’Energie Atomique 
1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The detector contains five Cerenkov counters of the light 
diffusion box type, equipped with radiators chosen to match the 
particle spectrum observable in the HEAO-3 orbit. The three cen- 
tral counters are used primarily for velocity determinations, and the 
two outer ones for charge determination. In order to interpret the 
observed light signals from the three central counters in terms of 
the most probable particle momentum and also to estimate the un- 
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certainty in the momentum assignment, we have tried to model the 
light emission and detection process in the counters. In the follow- 
ing we shall briefly present the main elements of our model. 


calibration 

data analysis for the Danish-French HEAO-3 

Lund, N.; Rasmussen, I.L.; —~ M. (Danish Space 
Research Inst., L by); Masse, P , JJ.; Jor- 
rand, J.; Petrou, N. ( Centre “a’Btudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette termes Service d’Electronique 
Physique). pp 67-71 of i 1328 July 17. International 
cosmic ray conference, Paris, 13-2 1981. Vol. 8, T 
Session. Paris, France; ta YBnergie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The primary goal of the Danish-French experiment is to 
obtain the highest resolution possible even at the expense of loss of 
some particles and the introduction of charge dependent biases. It 

therefore, essential to remove instrumental effects from the 

height signals coming from the Cerenkov counters. A two- 

approach was used to achieve this: 1. The counter material 

in a white diffusion box with high photocathode area to 

area ratio to produce a uniform response. 2. An in-flight cali- 

bration system based upon a model of the counters was developed 

to remove residual geometric dependent variations in the counter 

response. The method of in-flight calibration and the correction 
function are presented. 


25945 Report on the flight data of the Goddard-Universi- 
ty of Maryland proton helium AS 


Session. Paris, France; Commissariat a l'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25946 Cherenkov ring imaging systems for cosmic ray 
particle identification. Tarle, G.; Ahlen, S.P.; Liss, T.M.; 
Nelson, H.N.; Price, P.B. (California Univ. a Berkeley 
(USA). Dept. of Physics). pp 72 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 8, T Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25947 ot of the etching properties of CR-39 
plastic track detectors. Tarle, G. (California Univ., Berkeley 
(USA). Dept. of Physics). pp 74-77 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The etched surface quality of CR-39 plastic track detectors 
is dramatically improved by the addition of small quantities of 
heavy phthalic acid esters before polymerization. Tracks of excep- 
tional optical quality have been observed in this plastic from cosmic 
ray nuclei, nuclear fission fragments and alpha particles, and rela- 
tivistic iron nuclei from the Lawrence Berkeley Bevalac. The re- 
sponse of this new plastic is compared to ordinary CR-39 over a 
range of ionization. Possible mechanisms for the improvement of 
clarity are discussed as well as applications of the new plastic. 


25948 Measurement of relativistic nuclei charges in thin 
nuclear emulsions by photometric method. Deshurko, M.D.; 
Rakobolskaya, I.V.; Sashina, G.P.; Zatsepin, V.I. (Institute 
of Nuclear Physics, Moscow State University (USSR)). pp 
78 of Conference papers. 17. International cosmic ray con- 
ference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


ERA VOL. 7,NO.9/ 3170 


Study of Homalite and Pershore ADC (CR-39) 
detectors for cosmic ray tion studies. Durga- 
. N.; Kajarekar, P.J.; Sarkar, S.; Vahia, M.N.; Biswas, 
. (Tata es of Fundamental Research, Bombay (India). 
pp 79 of Conference 17. International cosmic ray 
Bde By Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 

France; Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 

(13 Jul 1981). 


25950 Japanese-American cooperative emulsion 
ment (JACEE). Huggett, R.W.; oy S.D.; Jones, 
(Louisiana State Univ., Baton Rou SA). Dept. of Phye 
ics and Astronomy). pp 80-83 of erence pai ee 17. 
ternational cosmic ray conference, Paris, 13-25 Jul 1981. 
Vol. 8, T Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul Bar we 

Balloon flights are being used to study nuclear interactions, 

charge composition, and energy spectra of cosmic rays at total en- 
ergies from 2 TeV to more than 100 TeV. A large geometrical 
factor is achieved with a thin, large area lead-emulsion calorimeter. 
Etchable plastics are used in conjunction with emulsions for charge 
measurements. The energy threshold is determined by scanning X- 
ray films interspersed in the calorimeter. The next flight in Septem- 
ber 1981 will employ counters and, thereby, provide direct inflight 
calibration of the passive detectors. 


25951 High order electrodynamics and detector response 
for relativistic heavy ions. Ahlen, S.P.; Salamon, M.H.; 
Tarle, G.; Price, P.B. (California a Berkeley (USA). 
Dept. of Physics). pp 84-87 of Conferen . 17. Inter- 
national cosmic ray conference, Paris, 13-3 25 July 1981. Vol. 
8, T Session. Paris, France; Commissariat a l’Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul a. 

One of the last and most significant frontiers of cosmic ray 
astrophysics is the resolution of elements in the ultraheavy group 
(from iron to uranium and, perhaps, above) of the galactic cosmic 
rays. There seem to be some real discrepancies between the results 
of the Skylab experiment and those of the HEAO-3 experiment. 
Since neither experiment is capable of separating neighboring ele- 
ments for Z > 50, it is impossible to resolve this discrepancy on 
the basis of the data alone. Lack of relativistic heavy ion beams 
with Z > 26 have prevented calibration of detectors and determi- 
nation of range energy relations in the ultraheavy regime so that it 
is not possible to conclude that either experiment has been immune 
to systematic shifts in the charge scale at high Z. We have under- 
taken a series of experiments with 600 MeV/amu Ne, Ar and Fe 
nuclei from LBL’s Bevalac to identify and quantify the types of 
problems which would be encountered in the measurement of ultra- 
heavy cosmic rays. 


25952 Predicted deviation from the Z? dependence of the 
jon chamber and the Cherenkov counter response on the 
HEAO-3 experiment. Derrickson, J.H.; Eby, P.B.; Watts, 
J.W. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
Center). pp 88-91 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 8, T 
OTe Paris, France; Commissariat a l’'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The response of the Heavy Nuclei Experiment (HNE) in- 
strument on HEAO-3 was predicted using the exact Mott cross sec- 
tion for the Production of secondary electrons in close collisions. 
Energy deposition in the ion chambers and Cherenkov counter re- 
sponse were calculated considering the transport of secondary elec- 
trons through the instrument. The results were compared to those 
calculated for Fe scaled according to a Z? response. The instrument 
response was predicted for energies from 0.6 to 10.0 GeV/nucleon, 
and for representative nuclei from Fe to U. The deviation from a 
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Z? dependence was found to be significant compared to the expect- 
ed charge resolution of the instrument. 


25953 Simulation of proton and nucleus penetration 
through ionization calorimeter. L tov, Yu.G. te of 
Nuclear Physics, Moscow State University (USSR)). pp 92 
of Conference e ¥ 17. International cosmic ray confer- 
ence, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25954 Supra-thermal energetic particle detector (STEP) 
for composition measurements in the range ott Gees, 
keV /nucleon to 1 MeV/nucleon. Mason, G.M.; Gloeckler, 
G. (Maryland Univ., College Park (USA). Dept. of Physics 
and Astronomy). pp 98-101 of Conference 17. Inter- 
national cosmic ray conference, Paris, 13-25 July ‘1981. Vol. 
8, T Session. Paris, France; Commissariat a l'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A novel detector system is described, employing a time-of- 
flight versus residual energy technique which allows measurement 
of particle composition (H-Fe), energy spectra and anisotropies in 
an energy range unaccessible with previously flown sensors. Appli- 
cations of this method to measurements of the solar wind ion com- 


25955 New instrument for cosmic ray electron meas- 
urements. Iwers, 2 Kunow, H.; Muller Mellin, R. (Kiel 
+ et (Germany, FR). Inst. fuer Reine und Angewandte 

Keraphyst). pp 102-108 of Conference . 17. Interna- 

cosmic ray conference, Paris, 13-25 July ‘1981. Vol. 8, 
, Session. Paris, France; Commissariat a l’Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A very light electron telescope to be flown in the ESA- 
spacecraft of the ISPM-Mission is built jointly by the University of 
Kiel and CEN-Saclay. With 2.3 kg allocated the instrument is de- 
signed to measure the cosmic ray electron spectrum from 4 to 2000 
MeV. The instrument is described and test results obtained at 
proton and electron accelerators are presented. 


Spectrometer for measuring relativistic electrons in 
seasity vans Oah ahamaies tame 445 0b Ga, Lupenko, G.V.; 
——- G.L; Titenkov, A.F.; Vysotskii, A.S. (Institute 
lear Physics, Moscow State University (USSR)). pp 
106-109 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
Equipment and calibration of the instrument is described. 
The instrument consists mainly of a telescope of two crystal dE/dx- 
detectors, a Cerenkov detector, and E-detector. 


25957 Solar flare neutron detector for long duration bal- 
loon flights. Koga, R. (Aerospace Corp., Los Angeles, CA 
(USA)); Frye, G.M. (Case Western Reserve Univ., Cleve- 
land, OH (USA)); Denehy, B.V.; Mace, O. (Melbourne 
Univ., Parkville (Australia)). pp 110 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25958 Investigation of fine and long flash tubes. Higashi, 
S.; Ito, N.; Kajino, F.; Nakashita, M.; Ozaki, S.; Rikimaru, 
H; re Takahashi, T.; Umeda, H. (Osaka City Univ. (Japan)). 


pp 111 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 
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From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


flash tube hodoscope 
periment. Rotenberg 

h Inst., Lyngb 
Engelmann, IJ. one PS io, Y. (CEA Centre Lyngby); 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d’Electronique Physique). pp 112-115 of Conference 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The flash tube hodoscope was an essential element of the 
HEAO-3 Copenhagen-Saclay instrument: track information is 
needed to know the direction of incidence of each particle in a geo- 
graphic coordinate system, from which the precise geomagnetic cut 
off can be computed for each observed particle. In addition trajec- 
tory reconstruction of the particles is needed to correct the signals 
from the counters for pathlength and non uniformity variations and 
help select good events from background. The main characteristics 
of the hodoscope and its flight behaviour are presented, and its per- 
formances are compared with those attained in space by other de- 


Angular and energy resolution of the iron calori- 
— with neon flash chambers as the particle detector. 
Mikamo, S.; Takahashi, K.; Takasaki, F. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). pp 116 of Con- 
ce pa 17. International cosmic ray conference, 
Pon 13-2 July 1981. Vol. 8, T Session. Paris, France; 

Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 

(13 Jul 1981). 


25961 Position measurements for heavy ™ beams using 
a sodium iodide scintillator. Buffington, Lau, K.; 
Schindler, S.M. (California Inst. of Tech., *. 3. (USA). 
pp 117-120 of Conference pa 17. International cosmic 
ray conference, Paris, 13-25 July 1981. Vol. 8, T Session. 
Paris, France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A 50 cm diameter, 1.7 cm thick disc of Nal(T1) scintillator 
has been mounted to permit edge viewing by four photomultipliers. 
Energetic heavy ions passing through the scintillator at different 
positions cause a variation in the division of light among the photo- 
multipliers. We have achieved a performance close to the expected 
limit for 670 MeV/n neon. Calculations of expected response using 
an optical model agree well with the measurements. 


25962 Acoustic detection of cosmic ray particles. Nikols- 
kii, S.L; Yakovlev, V.I. (P.N. Lebedev Physical Institute of 
the Academy of Sciences of the USSR); Golubnichy, P.L,; 
Kaliuzhny, G.S.; Korchikov, S.D. (Voroshilo vgradskij 
Mashinostroitel’nyj Inst. (Ukrainian SSR)); Zheleznyh, I.M. 
(Institute for Nuclear Study of the Academy of Sciences of 
the USSR). pp 121-124 of Conference pa 17. Interna- 

tional cosmic ray conference, Paris, 13-25 uly, 1981. Vol. 8, 
T Session. Paris, France; Commissariat a l’'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The possibility is shown of laser modeling of acoustic radi- 
ation from volumes with variable energy realization, particularly 
from cascade initiated by high energy neutrino in liquids. Laser 
modeling could be used by calibration of acoustic calorimeters, de- 
tecting cosmic ray particles at mountain level. The scheme of such 
a calorimeter is proposed, and evaluation of its parameters is pre- 
sented. A possibility of utilization of great natural glaciers for 
acoustic detection of particles is discussed. 
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25963 Nagoya cosmic-ray cpeeoemaeee. IL " 
Kamiya, Y.; - Shibata, S.; Tatsuoka, R ae 
ya Univ. Gapan)); lida, S. (Toy ohashi University of 
.. , Toyo (Japan)). pp 125 of Conference 
International cosmic ray conference, Paris, 13-25 
Sly 1 1981. Vol. 8, T Session. Paris, France; Commissariat a 
i Baergie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25964 Large acceptance magnetic for EAS 
Asatiani, T.L.; Ivanov, Mnatsakanian, 
E.A. (Erevan Physics Institute, Armenia “aSSR)). pp 126- 
129 of Conference papers. 17. International cosmic ray con- 
ference, Paris, 13-25 ~ a: Vol. 8, T Session. Paris, 
France; Commissariat a I'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 


13 Jul 1981 
( Ossie seniintiniins eatin ot ota ain ie 
magnet and a system of wide-gap spark chambers is described. The 
spectrometer is intended for the investigation of spatial, energy and 
charge characteristics of muons in EAS (Extensive Air Showers) 
with energy 10% + 10'7 eV (experiment ANI). The estimated ac- 
ceptance and maximum detectable momentum (m.d.m.) of spec- 
trometer are 18 m* ster and 3 TeV/c, respectively. 


25965 Variable area water Cherenkov detectors. Clay, 

R.W.; Gregory, A.G.; 1 aa M.A. (Adelaide Univ. 
(Australia). Dept. of ’ Physics). pp 130-133 of Conference 
. 17. International cosmic ray conference, Paris, 13-25 

1981. Vol. 8, T Session. Paris, France; Commissariat a 
lEnergie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A variable area water Cerenkov detector of maximum area 
approximately 1 m* has been constructed for use in array density 
spectrum work. The design criteria and properties of this detector 
are discussed. 


25966 Theoretical substantiation of the operations of a 
large Cherenkov counter without light collector and its ex- 
perimental verification. Alent’ev, A.N.; Peremyshlennikov, 
M.N. (Ivanovo State University (USSR)); Blokh, Ya.L. (Iz- 
miran, Troitsk, Moscow Region (USSR)). pp "134-136 of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 8, T Session. Paris, France; 
Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The light collection in a large Cerenkov counter without 
light collector is calculated. The maximum possible effective area 
of the counter is determined, and the relevant experimental results 
are presented. 


25967 Characteristics of large area proportional counters 
used in cosmic ray anisotropy measurement. Tan, L.C.; Ng, 
L.K. (Hong eon Univ.). pp 137-140 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
lEnergie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

An array of 12 m x 2 m consisting of large area proportional 
counter tubes have been constructed for cosmic ray anisotropy 
measurement in a road tunnel at Hong Kong. The counters are op- 
erated in the limited proportional region. Study on the characteris- 
tics, particularly their long-term stability, have been carried out. 


25968 Fast timing system at Akeno EAS array. Ishikawa, 
F.; Nagano, M.; Tan, Y.H.; Kawaguchi, S. (Tokyo Univ., 
Tanashi (Japan). Cosmic Ray Lab.). pp 141-144 of Confer- 
ence papers. 17. International cosmic ray conference, Paris, 
13-25 Jul 1981. Vol. 8, T Session. Paris, France; Commis- 
sariat a |’ gie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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The fast timing system of Akeno air shower array and the 
method of arrival direction determination is described. 


25969 Proton decay experiment at KGF - Technical fea- 
tures. Krishnaswamy, M.R.; Menon, M.G.K.; Mondal, N.K. 
(Tata Inst. of Fundamental Research, Bombay (India)). pp 
152 of Conference a. 17. International cosmic ray con- 
ference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


25970 94 wo system for cosmic ray ion cham- 
bers. Chuang, ins Kong Univ.); Kusunose, M. 
(Kochi Univ. Gapan)); Tan, K.; Imai, T.; Kawasaki, S.; 
Wada, M. (Institute of Physical and Chemical Research, 
Tokyo (Japan)). pp 154-156 of Conference 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. Vol. 
8, T Session. Paris, France; Commissariat a l'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul —- 

Ion chambers are old but still useful instruments for the con- 
tinuous observation of cosmic ray muon intensity. We have recent- 
ly digitized the recording system to reduce the amount of hand- 
work and possible errors. The accumulated voltage output of the 
ion chamber is sampled every one minute, and the difference from 
the preceding minute is punched out on paper tape. These one 
minute differences are processed by a computer to pick up bursts 
which are rejected from the total voltage during one hour. The de- 
tails in hard and soft systems, the size distribution of bursts, and the 
overall data reduction method are presented. 


25971 Single particle detecting Sal of Sence ence (pan) 
amashita, ? 


moto, I.; Tomiyama, T. re Coll 
Wate Y.; Komatsubara, T.; Kanada, M 

T.; Furukawa, S. pr 157-160 of Gudenes Bn 
17. ye cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We constructed the single particle detecting telescope 
system for detecting a fractionally charged particle. The telescope 
consists of position detecting counters, wall-less multi-cell cham- 
bers, single detecting circuits and microcomputer system as data I/ 
0 processor. Especially, a frequency of double particle is compared 
the case of the single particle detecting with the case of an ordinary 
measurement. 


25972 Digital data acquisition system for muons recorded 
at the Haverah Park array. Baines, T.; Blake, P.R.; Buck- 
nell, S.; Nash, W.F.; O'Connell, B.; Strutt, R.B. (Notting- 
ham Univ. (UK)). pp 168-171 of Conference pai 17. In- 
ternational cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 8, T Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A new digital data acquisition system for the Nottingham 
University muon detectors has been designed and installed at Ha- 
verah Park. The fully automated system is described and discussed. 


25973 Double neutron monitor. Arvela, H.; Torsti, J.J.; 
Nieminen, M.; Valtonen, E. (Turku Univ. (Finland). pp 
172-175 of Conference 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 8, T Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A double neutron monitor consisting of two neutron moni- 
tors, one on top of the other, has been constructed. A thick layer of 
moderating material between the monitors enables two separate in- 
dependent measurements of multiplicity. The total thickness of the 
production layer in the double monitor is approximately 3 interac- 
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tion mean free paths of high-energy hadrons in lead. A brief discus- 
sion of the characteristics of the monitor is given. 


25974 Los Alamos thermoluminescence dosemeter 
Storm, E.; Buslee, P.L.; Blackstock, A.W.; Littlejohn, G.J.; 
Cortez, IR; Fultyn, RV.; Lawrence, I.N.P. (Los Alamos 
National Lab., NM (USA)). Radiation Protection Dosimetry; 
1: No. 3, 209-219(1981). 

The Los thermoluminescence dosemeter (TLD) pro- 
vides an accurate and versatile instrument for the measurement of 
ionizing radiation and is capable of passing the Health Physics Soci- 
ety Standard, “Criteria for Testing Personnel Dosimetry Perform- 
ance”. For photons above 100 keV in energy, the badge can meas- 
ure dose without the need of correction factors. However, below 
100 keV correction factors are necessary but the badge can be used 
as a crude spectrometer to estimate the photon energy and thus the 
appropriate correction factors. For a mixture of low and high 
energy photons, an average energy is obtained that varies with the 
mixture. Low energy photons can be distinguished from beta rays. 
For a mixture of Sr beta and ®Co gamma radiation, the fraction 
of each component can be determined and appropriate correction 
factors applied. To evaluate neutron doses, the badge reading must 
be supplemented with a knowledge of the source and moderating 
material, or on-site determination of correction factors. 


independent thermoluminescent dosimeter 

rays. Pradhan, A.S.; Bhatt, R.C. (Bhabha Atomic 

Research Cen Centre, Bombay (India). Div. of Radiological Pro- 

tection). pp 280-284 of Radiation protection: Proceedings of 

a mr seminar on radiation protection including devel- 

ent of radiological physics in India, Bombay, December 

21-24, 1976. Das, K.R.; ey ne ap A.K. (eds.). 
Bombay, India; Bhabha Atomic Research Centre (1980). 

From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 

To reduce the effective thickness of thermoluminescent dosi- 
metry (TLD) disc, varying amounts of graphite powder were 
added into 0.8 mm thick CaSO,:Dy teflon TLD discs and their TL 
response was studied. Increasing graphite content decreased the TL 
response, made glow-curves sharper and shifted them towards 
lower temperatures, and reduced the non-radiation induced TL 
signal and black body radiations. 5% graphite addition into these 
TLD discs have been found to make their response energy inde- 
pendent in the energy range Esub(max) = 0.4 to 2.27 MeV normal- 
ly encountered in nuclear installations. The graphite - mixed 
CaSO,.:Dy TLD discs, therefore, are useful for measurement of 
pure beta doses, mixed beta-gamma doses, and low doses. 


25976 Practical approach towards minimisation of latent 
image fading in personnel monitoring films. Dhond, R.V.; 
Patel, P.H.; Shenoy, K.S.; Adtani, M.M. (Bhabha Atomic 
Research Centre, Bombay (India). Div. of Radiological Pro- 
ppd 288-292 of Radiation protection: Proceedings of 
a national seminar on radiation protection including devel- 
opment of radiological physics in India, Bombay, December 
21-24, 1976. Das, K.R.; serene a A.K. (eds.). 
Bombay, India; Bhabha Atomic Research Centre (1980). 

From National seminar on radiation including development 
of radiological physics in rj Bombay, India (21 Dec 1976). 

A serious drawback the film badges used in personnel 
monitoring is the latent image fading often as high as 95% when 
they are subjected to extreme climatic conditions such as high hu- 
midities and temperatures. Current data on latent image fading in 

monitoring films of various brands of manufacturers 
(Kodak, Agfa-Gevaert, Du Pont) are summarized. If individual film 
packs are hermitically sealed in polythene envelopes, fading is re- 
duced to 20%. Studies were, therefore, conducted on Kodak type 2 
films to observe the radiation response of films subjected alterna- 
tively to humid (20deg C and 90% r.h.) conditions for 8 hours and 
dry (20deg C and 30 to 40% r.h.) conditions for 16 hours with a 
view to find out a practicable and simple method to minimise the 
error due to fading. The films were then exposed to 600, 1200, 2400 
and 4800 mR of radium-226 gammas after one week of storage and 
replaced in their experimental conditions. The films were processed 
after zero, one and two weeks of their storage in their respective 
conditions. Dose versus density curves of films were plotted. A 
fading less than 10% is shown for a storage period of two weeks. It 


cility. Duvall, K.C.; Wasson, O.A.; M.M. (NBS, 
Ww n, . National Bureau of ae (U.S.), Spe- 
cial Publication; No. 594, 747-751(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
anna Knoxville, TN, USA (22 Oct 1979). 

A standard neutron flux in the energy range of .2 to 1.2 Mev 
has been established at the NBS 3 MV positive ion Van de Graff 
laboratory. The neutron flux is produced from the /sup 7/Li(p,n)/ 
sup 7/Be reaction and monitored by a precision calibrated black 
neutron detector. The flux is emitted within a cone of 4.5/degree/ 
half angle and is spacially uniform to within /plus or minus/1%. 
The facility has been recently used for the calibration of neutron 
monitors and dosimeters submitted by government and industry. 
The detector responses are measured relative to our standard nev- 
tron flux in terms of response per unit fluence. These calibration 
factors have been determined with an accuracy better than /plus or 
minus/5%. 4 refs. 


25978 Neutron-spectrometric analysis of the samples. 
Ivanov, V.M.; Karin, L.V.; Nazarenko, V.I.; Kroshkin, N.L; 
Safonov, V.A. (V.I. Lenin Res Inst of At React, Dimitrov- 
= USSR). National Bureau of Standards (U.S.), Special 
blication; No. 594, 903-906(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Potentialities of sample non-destructive analysis based on res- 
onance neutron transmission through samples have been studied in 
energy range from 0.1 to 50 ev. Measurements of unirradiated and 
irradiated samples were performed with a mechanical chopper. 
Quantitative contents of both initial U-238 nuclei and built up Pu- 
240 and Pu-242 as well as some built up fission products have been 
determined. High activity of the samples doesn't affect the measure- 
ment results. 4 refs. 


25979 Recent modifications of the TUNL fast neutron 
cross section . Seagondollar, L.W.; Beyerle, A.G.; 
Gould, C.R.; Purser, "F.0.; El-Kadi, S.; Glendinning, S.G.; 
Nelson, C. E. (NC State Univ, Ralei ). National Bureau of 
Standards (U.S.), Special Publication; No. 594, 537-541(1979). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technolo6: isng) Knoxville, TN, USA (22 Oct 1979). 

riangle Universities Nuclear Laboratory fast-neutron 

cross-section facility has been modified so that tritium as well as 
deuterium gas targets may be used and so that two detectors can be 
used simultaneously to measure angular distributions of neutrons 
scattered from samples of interest. The targets, the new detector, 
and associated equipment are described. 10 refs. 


25980 Fission track recorder techniques for fission rate 
measurements, Chou, H.P.; Johnson, R.H.; Clikeman, F.M. 
(Purdue Univ, West Lafayette, Indiana). National Bureau of 
Standards (U.S.), Special Publication; No. 594, 512-515(1979). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Fused quartz fission track recorders have been used for fis- 
sion rate measurements. A scanning optical microscope interfaced 
with a microcomputer has been developed to perform fission track 
counting. The stability of the system has been extensively checked. 
An overall reproducibility of /plus or minus/3% (one standard de- 
viation) has been achieved. Programming for this system provides a 
partial scanned image, the total number of fission tracks, a track 
size distribution, and the locations of individual tracks. 10 refs. 


25981 Resonance neutron radi jor nondestructive 
evaluation and assay applications. Be 

R.A.; Carlson, A.D.; Bowman, C.D. (NBS, 

DC). National Bureau of Standards (U.S.), Special Publica- 


tion; No. 594, 436-439(1979). (CONF-791058—). 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


From International conference on nuclear cross sections for 
tochnsioen: Knoxville, TN, USA (22 Oct 1979). 
Resonance neutron radiography is being developed at the 
NBS for both nondestructive evaluation (NDE) and nondestructive 
assay (NDA) applications. To illustrate the method the authors de- 
termined the distribution of solder between two silver-brazed metal 
rings and measured the thickness of the braze. The jue was 
also used to nondestructively assay /sup 234/U, /sup 235/U, and / 
sup 238/U in a fresh UO/sub 2/ nuclear fuel pellet. The National 
Bureau of Standards linear accelerator provided a pulsed source of 
neutrons over the energy range from 0.3 ev to 20 ev. A linear posi- 
tion-sensitive proportional counter (PSPC) was designed and built 
having a spatial resolution of 1.2 mm. The PSPC had a sensitive 
length of 50 mm and contained 3 atm /sup 3/He, 7.5 atm Xe, and 
0.5 atm CO/sub 2/. Transmission values over the resonances were 
used to identify and assay the materials. 13 refs. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


Chapter 5. Lady, E.A. (ed.). 188-209 f 
components. y; pp o 
eee ronikayushchej med at na izdeliya ehlektronnoj 


oscow, USSR; Sovetskoe Radio (1980). (In oe 
sian) 


Radiation effects on capacitors, resistors and other radio 
components have been considered and studied systematically. 
Given are typical dependences of changes in electrical parameters 
of capacitors and resistors of different types as well as transforma- 
tors, radiofrequency and low-frequency joints on a dose and dose 
rate of ionizing radiations. It is shown that AG-4 plastic, 
polyethylenesilicon resin and viny! isolation materials with nonor- 
ganic filling preserve satisfactory electric and mechanical properties 
under irradiation. 


4403 Miscellaneous Instruments 
REFER ALSO TO CITATION(S) 24149, 24150, 24327, 24807, 26249, 27445 


25983 Portable magnetic field dosimeter with data acqui- 
sition capabilities. Fujita, T.Y.; Tenforde, T.S. ey a 
of Instrument Science and Engineering, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Review of Scientific Instruments; 53: No. 3, 326- 
331(Mar 1982). 

Design concepts, engineering specifications, and perform- 
ance test results are presented for a compact magnetic field dosi- 
meter that is suitable for monitoring personnel exposures to steady- 
state and time-varying magnetic fields. The battery-operated dosi- 
meter contains thin-film Hall sensors that record the magnetic in- 
duction (B) along three orthogonal axes. The Hall generators are 
operated in a pulsed mode, and the time rate of change of the mag- 
netic induction (dB/dt) is determined for values of B recorded 
during consecutive sampling intervals (typically 75 ms). The pulsed 
mode operation also serves to reduce battery consumption. The do- 
simeter contains a programmable microprocessor-based logic circuit 
and 4096 12-bit words of permanent and random-access memory. 
Stored parameters include: (1) average values of B and dB/dt 
during a preset time interval (typically 5 min); (2) peak values of B 
and dB/dt during the preset interval; and (3) the number of times 
that specified threshold levels for these parameters are exceeded. 
An audible alarm is activated when B or dB/dt exceeds a specified 
threshold level. Sensitivity factors and threshold levels can be 
loaded into the dosimeter from a bench-mounted programmable 
calculator, which is also used at the end of each workday to record 
and process data stored in the dosimeter’s random-access memory. 


25984 Distribution of radioactivity in a spark-source 
mass spectrometer. Chastagner, P. (E. I. = Pont de Ne- 
mours & Company, Savannah River Laboratory, Aiken, 
South Carolina 29808). Review of Scientific Instruments; 53: 
No. 3, 368-369(Mar 1982). 

An AE! MS7 spark-source mass spectrometer was decom- 
missioned after 18 years of analytical service. More than 2000 of 
the 6200 samples analyzed were highly radioactive materials includ- 
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ing Cf, Cm, Am, and Pu. A total of about 0.5 Ci(~1 x 10** dpm) of 
a radioactivity was put into the instrument. Many of the samples 
were contaminated with small amounts of 8 and y emitters. As pre- 
dicted, most of the radioactivity remained in the source housing 
and was removed with the source plates and shields. About | x 10° 
dpm migrated to the ion-source pumping line. Contamination in the 
magnetic analyzer was about 100 dpm/100 cm* No activity was 
detected in the photoplate magazine. 


Far-infrared imaging antenna arrays. Neikirk, 
DP. Rutledge, D.B.; Muha, M.S.; Park, H.; Yu, C. (Divi- 
sion of and Applied Science, California Insti- 
tute of Technology, Pasadena, California 91125). Applied 
Physics Letters; 40: N No. 3, 203-205(1 Feb 1982). 

A far-infrared imaging antenna array has been demonstrated 
for the first time. The array is a line of evaporated silver bow-tie 
antennas on a fused-quartz substrate with bismuth-microbolometer 
detectors. The measured optical transfer function shows that the 
system is diffraction limited. This imaging array should find direct 
application in fusion plasma diagnostics. If the microbolometers can 
be replaced by more sensitive diode detectors, the array should also 
find application in radiometry and radar. 


Infrared linewidth and line position measurements 

rod ex /. — with internal calibration. Chang, T.; 

E.S. (lowa State Univ., Ames). Ap- 

: No. 6, 587-591(Nov 1981). 

Measurements in the infrared region using semiconductor 

lasers, particularly as applied to atmospheric pollution monitoring, 

depend critically on the availability of reliable line positions and 

linewidth information. We demonstrate a unique internal calibration 

technique such that spectral locations can be determined accurately, 

to the order of the monochromaticity of the laser. This is based on 

low-pressure absorption measurements and subsequent fitting of a 

Voigt profile and determining the Doppler component. With this 

technique, we are able to determine the self- and the No-broadening 

of the NHs line at 852.7 cm™! to be 26.2 +- 0.4 MHz 

Torr~* and 5.2 +- 0.1 MHz Torr™', respectively. Also, the spectral 

locations for several SO, lines in the 1180.1 cm™' region were de- 
termined accurately. 


pol Isctropically sensitive er filter cums 


resonance transitions. Marlin B. (to Departmen’ 
of Ene Energy), US I ). US Patent 4,292,526. 29 ay 1981. Filed date 2 
Jun 1979. vp. 

PAT-APPL-050860. 

An ultra-high Q isotropically sensitive optical filter or opti- 
cal detector employing atomic resonance transitions is described. 
More specifically, atomic resonance transitions utilized in conjunc- 
tion with two optical bandpass filters provide an optical detector 
having a wide field of view (*2 pi steradians) and very narrow ac- 
ceptance bandwidth approaching 0.01 A. A light signal to be de- 
tected is transmitted through an outer bandpass filter into a reso- 
nantly absorbing atomic vapor, the excited atomic vapor then pro- 
viding a fluorescence signal at a different wavelength which is 
transmitted through an inner bandpass filter. The outer and inner 
bandpass filters have no common transmission band, thereby result- 
ing in complete blockage of all optical signals that are not resonant- 
ly shifted in wavelength by the intervening atomic vapor. Two em- 
bodiments are disclosed, one in which the light signal raises atoms 
contained in the atomic vapor from the ground state to an excited 
state from which fluorescence occurs, and the other in which a 
pump laser is used to raise the atoms in the ground state to a first 
excited state from which the light signal then is resonantly ab- 
sorbed, thereby raising the atoms to a second excited state from 
which fluorescence occurs. A specific application is described in 
which an optical detector according to the present invention can be 
used as an underwater detector for light from an optical transmitter 
which could be located in an orbiting satellite. 


25968 S for cal fibers. Davies, T.J.; 

Franks, L.A.; Nelson, M.A. (to Department of Energy). US 

Patent 4,292,537. 29 Sep 1981. Filed date 26 Aug 1980. vp. 
PAT-APPL-181511. 





3175 / ERA VOL. 7, NO. 9 


A system for nondestructively determining the attenuation 
coefficient, alpha ( Lambda ), of low-loss optical fiber wave guides 
is described. Cerenkov light pulses are generated at a plurality of 
locations in the fiber by a beam of charged particles. The transit 
times of selected spectral components and their intensities are uti- 
lized to unfold the alpha ( Lambda ) values over the measured 
spectrum. 


25989 Apparatus for maintaining alignment of a shrinking 
weld joint in an electron-beam welding operation. Murphy, 
J.L.; Trent, J.B. (to ent of Energy). US Patent 
4,291,219. 22 Sep 1981. Filed date 3 Jan 1980. vp. 

PAT-APPL-109364. 

The present invention is directed to an apparatus for auto- 
matically maintaining a shrinking weld joint in alignment with an 
electron beam during an electron-beam multipass-welding oper- 
ation. The apparatus utilizes a biasing device for continually urging 
a workpiece-supporting face plate away from a carriage mounted 
base that rotatably supports the face plate. The extent of displace- 
ment of the face plate away from the base is indicative of the 
shrinkage occuring in the weld joint area. This displacement is 
measured and is used to move the base on the carriage a distance 
equal to one-half the displacement for aligning the weld joint with 
the electron beam during each welding pass. 


25990 Method and means of passive detection of leaks in 
buried pipes. Claytor, T.N. (to Department of Energy). US 
Patent 4,289,019. 15 Sep 1981. Filed date 30 Oct 1979. vp. 

PAT-APPL-089346. 

A method and means for passive detection of a leak in a 
buried pipe containing fluid under pressure includes a plurality of 
acoustic detectors that are placed in contact with the pipe. Noise 
produced by the leak is detected by the detectors, and the detected 
signals are correlated to locate the leak. In one embodiment of the 
invention two detectors are placed at different locations to locate a 
leak between them. In an alternate embodiment two detectors of 
different waves are placed at substantially the same location to de- 
termine the distance of the leak from the location. 


25991 Nonmedical application of computed tomography 
to power capacitor quality assessment. Kruger, R.P. (Los 
Alamos Sci Lab, NM). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
28: No. 2, 1721-1725(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Present research and development efforts at Los Alamos Sci- 
entific Laboratory require the design and use of high-efficiency 
rapid-discharge energy storage capacitors for laser isotope separa- 
tion and plasma physics programs. In these applications, capacitors 
are subjected to electrical, mechanical, thermal, and other environ- 
mental stresses. These stresses cause the dielectric constant to 
change due to gasification from arcing at nonsoldering connections, 
which produce a chemical reduction of the dielectric material. This 
effectively limits the lifetime of the capacitor. The programs men- 
tioned require capacitors with a multikilohertz frequency response 
at a current of tens of kiloamperes and a voltage of at least 100 kV. 
The lifetime of such capacitors should exceed 10/sup 10/ charge/ 
discharge cycles. Such capacitors do not presently exist. Factors re- 
lating to the development of new capacitor designs are outlined. 4 
refs. 


25992 Calibration of special water sensitive paper includ- 
ing droplet impaction at oblique angles. Webb, R.O. o- 
ronmental Systems Corp., Knoxville, TN); Culver, E.D.; 
Laulainen, N.S. Atmospheric Environment; 14: 385- 389(1980) 
Contract EY-76-C-06-1830. 

A study was carried out to provide a means for calibrating 
special water sensitive papers (SPs) at a number of known droplet 
sizes impacting at conditions stimulating those encountered in field 
experiments, including oblique angle impaction under windy condi- 
tions. For droplets settling at normal incidence on the SP, measured 
stain sizes are related to true droplet sizes by a power law. For dro- 
plets impinging at oblique angles on the SP, the width of the stains 
are related to the true droplet sizes by a modified power law. 
Proper interpretation of droplet stains obtained under field condi- 


tions would require simultaneous measurements of wind speed in 
the layer 1 to 2 m above the level of the sampler. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 24348 


25993 Improvements in pulsed neutron capture logging. 
Hall, J.E.; Jacobson, L.A.; Johnstone, C.W. (Schlumberger 
Well Serv, Houston, Tex). IEEE (Institute of Electrical and 
Electronics rn ersf }) Transactions on Nuclear Science; NS- 
28: No. 2, 1 1684(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Various improvements in the accelerator tube, the data re- 
cording and the data processing have pushed the statistical preci- 
sion of the determination of /tau/ to previously unattainable levels. 
Further improvements in the /tau/ determined by the near spaced 
detector must wait on faster detectors since we are now approach- 
ing significant dead-time losses for the near spaced detector. The 
improved precision of the far spaced detector determination of / 
tau/ and its relative freedom from diffusion corrections will be very 
important in enhanced recovery studies and residual-oil-meas- 
urements. 8 refs. 


25994 Use of nuclear techniques in oil well Qui- 
senberry, K.S. (Schlumberger-Doll Res, cy ant owe Conn). 
National Bureau of Standards (U.S.), Special Publication; No. 
594, 599-603(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Radiation transport codes are being applied to modeling the 
response of nuclear logging tools. The cross sections, benchmark 
experiments and neutron source spectral data that are required for 
this purpose are described. A neutron porosity tool is used to illus- 
trate such calculations. 10 refs. 


45 EXPLOSIONS AND EXPLOSIVES 


25995 (UCID—19240, pp 61-64) Quality assurance 
gram for nondestructive testing, Pantex Plant, Mason a 
Hanger, Silas Mason Co., Ine Cassidy, J.P. (Mason and 
ieee Mason Co., Inc., Amarillo, TX). 19 Nov 1981. 
NTs. PC A04/MF AOI. Order Number DE82010029. 

From 23. Weapons A; Nondestructive Testing Orga- 
nization meeting; Livermore, CA, USA (9 Dec 1980). 

There is no formal quality document specifically for nondes- 
tructive evaluation (NDE); certification of product is by use of spe- 
cial operating procedures (I and O Standards); on-the-job training 
and classroom training in safety and special process (methods) is 
given; LANL provides training for x-ray film interpreters; inspec- 
tors are certified to perform special operating procedures; rotation 
of personnel so that they can be qualified in different methods is 
practiced; and qualification of inspectors to Level II is not in effect. 


4501 Chemical 


25996 me soma 3 Mt explosive systems 
M.D.; Stinecipher, M.M. (to Department Pot Es Brengy) Us ‘Us 
Patent 4, 300,962. 17 Nov Ser Filed date 18 Oct 197 

PAT-APPL-084026. 

Novel explosives which comprise mixtures of ammonium ni- 
trate and an ammonium salt of a nitroazole in desired ratios are dis- 
closed. A preferred nitroazole is 3,5-dinitro-1,2,4-triazole. The ex- 
plosive and physical properties of these explosives may readily be 
varied by the addition of other explosives and oxidizers. Certain of 
these mixtures have been found to act as ideal explosives. 


4502 Nuclear 





REFER ALSO TO CITATION(S) 24317, 24852, 24956 


(UCID—19240, pp 28-34) Quality program plan. 
Ballard, D.W. (Sandia National , Albuquerque, NM). 
19 Nov 1981. NTIS, PC A04/MF ‘AOl. Order Number 


DE82010029. 
From 23. Wi Nondestructive Testing Orga- 


aeeting. Livermore, CA, USA (9 Dec 1980 

nization ; 

Since 1 Seen eatate ts Gaels Uitent tetew 
tories/Albuquerque has had a QA philosophy: We do things right 
and safely; we hire good people; we have good management; we 
use good equipment; don’t say what you are not doing in quality 
plans; someday you will be audited; nondestructive testing produces 
either good or bad data; the output is data; it should be repeatable; 
records must be complete; this WANTO topic is quality of the test- 
ing function, not quality of a specific product; be advised that you 
might be audited on reference documents; use disclaimers as appro- 
priate; and the quality plan is a tool. Compliance can be painless, 
profitable, and therefore worth trying. 


25998 (UCID—19240, pp 35-41) Quality assurance for 
Group M-5, Los Alamos National Laboratory. Elliott, D.E. 
(Los Jamey National Lab., NM). 19 Nov 1981. NTIS, PC 
A04/MF AO1. Order Number DE82010029. 

_ From 23. Weapons Agencies Nondestructive Testing Orga- 

station meting: Livermo: USA (9 Dec 1980 

Two Q ee Gt bie odes a ei the other for 
construction by contractors. NDE groups perform local services 
for laboratory programs and maintenance, audits contractors’ NDE, 
and writes or requires written operational procedures from weap- 
ons agencies; NDE group conducts educational programs for quali- 
fying LANL and Agency personnel; standard internal operations 
procedures and safety manuals are documents; operations 
meet the requirements of 10 CFR 50, Appendix B; NDE group re- 
cords include technique log books for one-of-a-kind inspections and 
specific procedures for multiple activities; NDE group stands 
behind its empirical calibration standards for ultrasonic evaluations; 
and CMB-QA audits and signs off for NDE operations. 


25999 (UCID—19240, gP 42-46) SNLL quality program 
ao. Willis, A.R. (Sandia National Lab., Liver- 
more, ). 19 Nov 1981. NTIS, PC A04/MF AO1. Order 
Number DE82010029. 
From 23. Weapons Nondestructive Testing Orga- 
nization meeting: Livermore, CA, USA (° Dec 1980). 
A quality program plan has been published. The thrust of 


ity program plan ce cy bee yelper ag highly qualified 
and knowledgeable staff and a supervisory staff that strives to main- 


240, 47-51) Quality assurance ap- 
ve evaluation section at LINE. 
.H. --s leaaees National Lab., CA). 19 
NTIS, PC A04/MF AOl. Order Number 


Dec 1980) edeweat 


M-078, Vol. 1 are presented: Rasneocg Selonoee Eetuae Gaw 
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ity Assurance Plan M-078-04 for nondestructive evaluation imple- 
ments the LLNL QA program; the NDE QA plan complements 


certification is in effect per ASNT TC-1A recommended 
equipment maintenance and modification controls are practiced; 
and equipment calibration and reference standards systems are 
evolving. 
26001 (UCID— 19240, Pes oe ouiey ae oper 
oat tonaieel Coan 9 Now I 
well International Co: on died. CO). 33 OV 1981. s, 
PC A04/MF AOl1. Number DE8201002 
_ From 23. Weapons Agencies comennadion “Testing Orga- 
nization meeting; Livermore, CA, USA (9 Dec 1980). 
NDE functions within the in operation procedure RFQ 
TC-1A: Inspectors are Level II in each method used. Operational 
safety is included; inspections are also endorsed by management 
and certified to perform specific M procedures; M procedures to be 
used for product acceptance are design agency reviewed and DOE 
approved; and personnel qualification records are kept by the edu- 
cational office and M procedure certifications are kept by NDE. 


26002 (UCID— 19240, 57) Mound Facility. Has- 
i D. (Mound Facility, Rfiamisbor OH). 19 Nov 1981. 
S, PC A04/MF AOI. Order Number DE82010029. 
Contract AC04-76DP00053. 
_ From 23. Weapons Agencies Nondestructive Testing Orga- 
~~ Livermore, CA, USA (9 Dec 1980). 

Safety considerations require extensive training, 
special procedures and audits by NDE, Health Physics, and DOE. 
Performance assurance is addressed by personnel qualification and 
certification per ASNT TC-1A; internal personnel training pro- 
gtams are implemented and supplemented by industrial NDE edu- 
cation courses; film reader certification is provided by LANL; and 
operating procedures for each NDE method are in effect. Special 
inspection procedures for each product are used. 


26003 (UCID—19240, pp 58-60) Quality in NDE oper- 
ations at Bendix, Kansas City Division. Collins, M.C. 
(Bendix Corp., Kansas City, MO). 19 Nov 1981. NTIS, PC 
A04/MF AO1. Order Number DE82010029. 
_ From 23. Weapons Agencies Nondestructive Testing Orga- 
station anata Lice, SA, Tah, © ieee 1980). 

Salaried technicians are used primarily for E. Unionized 
equipment operators are used to inspect production items. They are 
qualified to Bendix’s own certification procedure because all are 
one hourly grade; equipment calibrations are done by support 
groups; quality requirements are located as part of many docu- 
ments; special operating test procedures are used for product ac- 
ceptance; LLNL work is controlled at every level. Other design 
agencies choose to review major components only, leaving BKC to 
control at intermediate levels; radiographic standard penetrameters 
are made in-house and calibrated by a support group; Bendix spon- 
sors the cost of the first try for Level III certification by employees 
but not for retests; and internal and DOE quality assurance audits 
are conducted for safety, security, calibrations, and procedures. 


26004 Nuclear pulse (1): awakening to the chaos factor. 
Broad, W.J. Science (Washington, D.C.); 212: 1009-1012(29 
May 1981). 

In July 1962 the US military detonated a 1.4-megaton hydro- 
gen bomb 248 miles above Johnson Island in the Pacific, and for 


alarms had rung, and circuit breakers had popped 
wer lines. Today, the mysterious agent is known as elec- 


series describes how EMP was discovered and why its potentially 
chaos-producing effects were overlooked for more than a decade. 
The second part will examine the ongoing debate in the Pentagon 
over how to cope with the EMP threat. The third will discuss 
questions EMP raises about about waging a limited nuclear war. 
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me Ee El Shazly, +") pp 3-5 of Peaceful nucle- 
explosions 


Proceedings of a technical committee on 
the peaceful uses of nuclear losions or; by the 
IAEA and held in Vienna, 22-24 November 1976. Vienna, 
Austria; IAEA (1978). 
From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


26006 France. Sarcia, A.J. pp 5-6 of Peaceful nuclear 
explosions V. of a technical committee on the 
peaceful uses of nuclear explosions or by the IAEA 
and held in Vienna, 22-24 November 1976. Vienna, Austria; 
IAEA (1978). (In French) 
From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 
7 6-7 


f Peaceful | 1 1 V. ratte J 
oO! nuclear exp «hed 
committee on the peaceful uses of nuclear explosions — 
nized by the IAEA and held in Vienna, 22-24 Novem 
1976. Vienna, Austria; IAEA (1978). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


26008 Sweden. Edvarson, K. pp 8 of Peaceful nuclear 
explosions V. of a technical committee on the 
uses of nuclear explosions or; by the IAEA 
and held in Vienna, 22-24 November 1976. Vienna, Austria; 
IAEA (1978). 
From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


ag Ay epee meagan ee. Rodionov, 
pp of Peace — lear explosions V. Proceedings 
of a technical committee on the peaceful uses of nuclear ex- 
Rover organized by the IAEA and held in Vienna, 22-24 

lovember 1976. Vitens, Austria; IAEA (1978). (In Rus- 


see Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


26010 United States of America. Hodges, A.J. pp 10 of 
Peaceful nuclear explosions V. Proceedings of a technical 
committee on the peaceful uses of nuclear explosions orga- 
nized by the IAEA and held in Vienna, 22-24 November 
1976. Vienna, Austria; [AEA (1978). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


United Kingdom. Parker, K. pp 11-12 of Peaceful 
nuclear explosions V. Proceedings of a technical committee 
on the peaceful uses of nuclear explosions organized by the 
IAEA and held in Vienna, 22-24 November 1976. Viewsa, 
Austria; IAEA (1978). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 


26012 Ground motion and building damage from under- 
ground nuclear detonations. Holzer, F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). pp 127-150 
of Peaceful nuclear explosions V. Proceedings of a technical 
committee on the peaceful uses of nuclear a orga- 
nized by the IAEA and held in Vienna, 22-24 November 
1976. Vienna, Austria; IAEA (1978). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

Following the Rulison detonation (43 kt at 2570 m), the 
damage sustained by houses in the communities surrounding the site 
of that experiment showed a marked correlation with the accelera- 
tion spectrum in the 0.05 to 0.2 second period range. This corre- 

was used to predict the damage from the Rio Blanco ex- 
periment (three 30 kt explosives detonated simultaneously at depths 
of 1780, 1900, and 2040 metres). Data from Rio Blanco agree sub- 
stantially with predictions, and have been used to extend the range 
of the motion-damage correlation. Since Rio Blanco caused damage 


versely, detonations an shallow depths and in more compactible 
media such as alluvium would tend to cause lower-amplitude accel- 


um radioactive of the environment. 

— Yu.A.; Grechushkina, M.P. (Gosudarstvennyj Ko- 

oe Ispol’zovaniyu Atomnoj Ehnergii SSSR, aeapnene, 
a 153-176 of Peaceful nuclear explosions V. 
a technical committee on the peaceful uses of nuclear sa 
sions organized by the IAEA and held in Vienna, 22-24 No- 
vember 1976. Vienna, Austria; IAEA (1978). (In Russian) 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

The composition and distribution over various zones of ra- 
dioactive products following contained and cratering nuclear explo- 


Sr, °7Cs, Sr, Ba and a few others. New approaches are pro- 
posed for the development of criteria for radiation safety with 
regard to peaceful nuclear explosions. 


Aspects of dose criteria and radioactivity release 
limits in connection with nuclear explosions for peaceful pur- 
poses. Edvarson, K. (Foersvarets Fo: t, Stock- 
holm (Sweden)). pp 177-180 of Peaceful nuclear explosions 
V. Proceedings of a technical committee on the 
uses of nuclear explosions organized by the IAEA and held 
io 22-24 November 1976. Vienna, Austria; IAEA 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

The applicability of the general guidelines and dose limits 
recommended by ICRP to PNE is surveyed. In addition to dose 
limits, a quantitative measure of the radiological impact is needed in 
order to assess the general justifiability of a PNE-practice and to 
make comparisons with other practices resulting in irradiation of 
the public. The collective dose commitment may serve this pur- 
pose. An approximate quantitative comparison between PNE-cra- 
tering applications and nuclear power production is made as an il- 
lustrative example. 


Peaceful nuclear explosions V. Proceedings of a 
technical committee on the peaceful uses of —_ 
ww eg ghd A Ty 
vember 1976. Vienna, Austria; Interna i 
Agency (1978). vp. (CONF- 7611126). 

From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

Separate abstracts for individual items within scope have 
been prepared for inclusion in the Energy Data Base. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


REFER ALSO TO CITATION(S) 24900, 25992, 26053 


26016 yy neg Cloud droplet measure- 
ment methods. A bibliography. Schickel, K.P. (Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). Inst. fuer Physik 
der ‘Atmosphaere). 1981. 119p. (in German). Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln, Germany. 

All important techniques to measure cloud and fog droplets 
are mentioned in this compendium. It especially refers to those au- 
thors who established and developed measurement methods for 
cloud droplets and to those whose papers contained cloud droplet 
size distributions. 


26017 (LBL—11990, a4 5.7-5.10) Aqueous reactions of 
nitrite and bisulfite. Oblath, S.; Chang,S.; Markowitz, S.; 
Novakov, T. Jul 1981. NTIS, PC Al6/MF A0Ol. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Work has been progressing during the past year to answer 
several remaining questions ining to the formation of hydroxy- 
lamine disulfonate (HADS): (1) Is a process independent of bisulfite 
concentration really present, as noted in the literature; (2) What 
role will carbon particles have in this reaction; and (3) What effect 
will extremely low reactant concentrations (or high acidity) have 
on the products or rate of the nitrite-bisulfite reaction. 


26018 (LBL—11990, pp 5.10-5.12) Importance of soot 
particles and nitrous acid oxidizing SO, in a aque- 
ous droplets. Chang, S.; Toossi, R.; Novakov, T. Jul 1981. 
NTIS, PC Al6/M "Al. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Two previously unrecognized reaction pathways which in- 
volve water droplets and could be important processes in the gen- 
esis of acid rain and sulfate aerosols: (1) oxidation of SO. in water 
droplets containing soot particles and (2) oxidation of SO: by 
HNO; in water droplets. The impact of these two systems on at- 
mospheric sulfate aerosol formation is reported. 


26019 (LBL—11990, 3) Rep apen ben -5.14) Kinetics of the reac- 


tion between NH2OH and solutions. Gomis- 
cek, S.; Clem, R.; Novakov, T.; Chang, § S. Jul 1981. NTIS, 
PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Hydroxylamine, one of the species produced as a result of 
interaction between NO/sub x/ and SO, in aqueous solution can 
undergo further reaction with SO, to form either sulfamic acid or 
ammonium bisulfate. The kinetics of this latter reaction was studied 
to understand the importance of the interaction of NO/sub x/ with 
SO, in atmospheric aqueous droplets in terms of acid rain and sul- 
fate aerosol formation. 


26020 (LBL—11990, pp 5.15-5.18) Role of fly ash in the 
catalytic oxidation of SO.. Cohen, S.; Chang, S.; Markowitz, 
S.; Novakov, T. Jul 1981. NTIS, PC A16/MF AO1. Order 
Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

In this study the oxidation of S(IV) in slurries of fly ash has 
been examined after different ash pretreatment and under varying 
experimental conditions. Our evidence indicates that dissolved iron 
is a prime factor in fly-ash-catalyzed oxidation of SOs. 


a oe Sadler, M.; 

Charlson, R.; Rosen, H.; Novakov, T. Jul 1981. NTIS, PC 
A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This paper compares the absorption coefficients determined 

by these two methods at a wide range of sites. Furthermore, these 

absorption coefficients will be correlated to the total carbon con- 

tent of the aerosol at urban locations as well as rural areas. (PSB) 
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26022 (LBL—11990, 5.26-5.30) Determination of 
black carbon by thermal Gundel, L.; Dod, R.; No- 
vakov, T. Jul 1981. NTIS, PC A16/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual recort FY 1980. 

Determination of black carbon in urban ambient and source 
particulate material was accomplished by complementary use of 
optico-thermal analysis and selective solvent extraction. The selec- 
tive solvent extraction technique is subjected to soxhlet extraction 
in benzene, followed by extraction in a methanol-chloroform mix- 
ture (1:2,v:v). This procedure removes most of the nonblack organ- 
ic carbon but leaves the optical attenuation unchanged to within 
10%. Optico-thermal analysis is performed on untreated particulate 
carbon samples and on portions of the same material after solvent 
extraction. For each extracted sample the amount of black carbon 
is determined by measuring the area under the CO, peak, which 
corresponds to the decrease in blackness, as shown by increased 
light transmission. Since the gas flow through the apparatus is con- 
stant, as is the temperature ramp, this area is proportional to the 
total mass of black carbon. Optical attenuation, ATN, is defined as 
ATN = 100 In 1/1, where I and Ib represent the intensity of light 
transmitted through the filter before combustion and after removal 
of the black carbon by combustion, respectively. Optical attenu- 
ation values may depend on the type of filter substrate and on mea- 
surement technique. 


26023 (LBL—11990, p mete Model for the pro- 
a combustion f carbonaceous aerosol parti- 
cles. Hansen, A.; Novakov, T. ‘Jl 1981. NTIS, PC Al6/MF 
AOl. Order Number DE82005575 

In Energy & Environment Division, annual report FY 1980. 

This paper presents a model for the combustion process that 
may be fit to the data to yield further information on the nature of 
the carbonaceous species. 


26024 ee pp 5.32-5.34) Relation between con- 
centrations of polynuclear aromatic hydrocarbons and black 
carbon. Gundel, L.; Rosen, H.; Novakov, T. Jul 1981. 
NTIS, PC A16/MF ’A01. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The relationship between the black carbon concentration and 
one class of primary organic compounds, polynuclear aromatic hy- 
drocarbons (PAH) in urban carbonaceous particles was studied. 
These compounds and their oxidized derivatives may constitute the 
health hazard associated with ambient and source carbonaceous 
particles. 


(NASA-RP—1064) Two-dimensional model studies 
aircraft 


i Calif.); Borucki, WJ. ng 
, El Segundo, Cait) 7 cor LG. (Aeros; 

egundo, Calif.); La Jose State Univ.); we 
hopf, G.F. (San Jose Ry “San. (National Aeronautics 
and Space Administration, Moffett Field, CA (USA). Ames 
Research Center). Feb 1981. 72p. NTIS, PC A04/MF AO1. 
For a fleet of 250 aircraft, the change in the ozone column is 
predicted to be very close to zero in fact, the ozone overburden 
may actually increase as a result of show that above 25 to 30 km 
the ozone abundance decreases via catalytic destruction, but at 
lower heights it increases, mainly as a result of coupling with odd 
hydrogen species. Water vapor released in the engine exhaust is 
predicted to cause ozone decreases for the hypothetical engines 
used in the study, the total column ozone changes due to water 
vapor emission largely offset the predicted ozone increases due to 
NOx emission. The actual effect of water vapor may be less than 
calculated because present models do not include thermal feedback. 
Feedback refers to the cooling effect of additional water vapor that 

would tend to slow the NOx reactions which destroy ozone. 
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26026 Comparison of observed et ar depths to 
model estimates using observed temperatures and winds, and 
MOS forecasts. Garrett, A.J. (E. I. du Pont de Nemours & 
Company, Savannah River Laboratory, Aiken, SC 29808). 
18) of Applied Meteorology; 20: No. 11, 1277-1283(Nov 

Two mixed-layer models were tested diagnostically with the 
Wangara and O'Neill data, and one year of rawinsonde and surface 
data from four southeastern U. S. stations. They were tested as pre- 
diction models with MOS and LFM model forecasts. One model 
determines convective mixed-layer depths by intersecting a morn- 
ing sounding with a dry adiabat. The other is a zero-order entrain- 
ment model with a separate expression for the free convection 
regime and a simple cloud parameterization. Both models per- 
formed best with the Wangara and O'Neill data, with root-mean- 
square errors (RMSE) that were ~25% of the average observed 
mixed-layer depth. The RMSE rose to ~50% with the LFM and 
MOS forecasts. The zero-order entrainment model was consistently 
the more accurate model, although not by wide margins. Winter 
month performance of the zero-order entrainment model improved 
by 12% when a seasonally varying entrainment coefficient was in- 
troduced. 


26027 Effects of acidic precipitation on health and the 
emg pe of forests. Cowling, E.B. (North Carolina State 

Raleigh); Dochinger, L.S. pp S173 of Effects of 
air pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Acid precipitation has become a dominant feature of man-in- 
duced change in the chemical climate of the earth. But acid precipi- 
tation is only one special feature of the changing chemistry of at- 
mospheric deposition in developed and developing regions through- 
out the world. In recent decades, human activities (mainly in- 
creased combustion of fossil fuels and decomposition or combustion 
of waste products) have greatly increased the total emissions and 
deposition of beneficial nutrients and injurious substances (such as 
strong mineral acids) from the atmosphere. Projected increases in 
the use of fossil fuels, and especially in the use of coal, will add still 
further to the total burden of beneficial and injurious substances de- 
posited on forest and rangeland ecosystems from the atmosphere. 
The purpose of this brief paper is to summarize certain important 
principles concerning the phenomena of acid precipitation and at- 
mospheric deposition and their beneficial and detrimental effects on 
the health and productivity of forests. 


26028 Theoretical study of angular polarimetry for parti- 
cle size measurement. Mehta, K.T.; Vora, P.M.; Sha, H.S. 
pp 184-189 of Aerosols in science, medicine and technolo; 
ysical and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, F.R.; 
—— Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The purpose of the study was to investigate polarization 
characteristics of radiations scattered by polydisperse systems in 
forward direction and study the effect of variations of refractive 
index of particle. 
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REFER ALSO TO CITATION(S) 24164, 24237, 24238, 24314, 24318, 24901, 
24942, 25192, 25516, 25569, 25627, 26127, 26165, 26205, 26207, 26227, 26426, 
— 26507, 26508, 26512, 26515, 26516, 26517, 26518, 26520, 26522, 26523, 


26029 (CONF-791163—, pp 9-14) Acid rain: emissions, 
atmospheric transport, transformation and depositions. 
McBean, G.A. (Atmospheric Environment Service, Downs- 
view, Ontario). 1979. NTIS, PC A14/MF AOl. Order 
Number DE82003115. 
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From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

A review of the acid ran problem is discussed with an assess- 
ment of current modelling techniques. (PSB) 


26030 (CONF-791163—, PP 15-17) Persistent elevated 
pollution episodes, Callahan, (Mesomet Inc., Oxon Hill, 
MD). 1979. NTIS, PC A14/MF AOIl. Order Number 
DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

Atmospheric chemistry and especially environmental trans- 
port mechanisms for air pollution is reviewed. Modelling efforts 
and tracking techniques are discussed. (PSB) 


26031 (CONF-791163—, pp 19-23) Effects on aquatic 
ecosystems: acid rain, poison snow. Is this our fate. Harvey, 
H.H. (Univ. of Toronto, Ontario). 1979. NTIS, PC Ai4/ 
MF AO1. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

Acid rain effects on physiological responses, reproductive 
failures and population structure on fishes and other vertebrates are 
discussed. Special concerns are mentioned, such as storm runoff, 
winter concentration variations, and the more rapid acidification of 
headwater takes than those in lower drainage basin. (PSB) 


26032 (CONF-791163—, pp 24-29) Dangers to soils and 
vegetation. Rennie, P.J. (Canadian Forestry Service, Ottawa, 
Ontario). 1979. NTIS, PC Al4/MF A0Ol. Order Number 
DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

After a review of damage caused to soils and plants includ- 
ing unseen microrganisms, the author concludes that acid rain is 
one of the most elusive yet potentially harmful problems facing 
large geographical areas of forest lands, especially in Canada. (PSB) 


26033 (CONF-791163—, pp 30-37) Susceptible lands in 
Canada and USA. Kramer, J ik (McMaster Univ., Hamilton, 
Ontario). 1979. NTIS, PC ALY MF A0l. Order Number 
DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

Acid rain effects on lands in Eastern Canada are discussed 
wth two major emphases: Simplistic conclusions or decisions for so- 
lutions must be avoided. The fact that the problem is so interdepen- 
dent on all ecological interactions must not be used as rationale for 
inaction. He stresses that research programs for solutions must con- 
tinue over a period fo time necessary to elucidate the whole acidifi- 
cation process. (PSB) 


26034 (CONF- oie ea we Roe From research to 


public policy: progress in and public understanding 
of acid precipitation and its biological effects. Cowling, E.B. 
(North Carolina State Univ., Raleigh). 1979. NTIS, PC 
A14/MF AO1. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

This brief paper attempts to answer puzzling acid rain ques- 
tions. Various steps in the transformation of the concept of acid 
precipitation from the domain of scientific curiosity to the domain 
of public concern and debate about regulatory policy are reviewed. 
It illustrates the need for much more effective and timely communi- 
cation - both among investigators in various branches of science, 
and between scientists and officials of government, leaders of indus- 
try, and the public at large. An historical resume of progress in un- 
derstanding the phenomenon and biological effects of acid precipi- 
tation is presented to show the various stages in evolution of scien- 
tific understanding about acid precipitation and its ecological ef- 
fects. Names of major contributors, the country in which the work 
was achieved, and the principal contribution to science are present- 
ed in chronological order. (PSB) 
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26035 (CONF-791163—, pp 61-63) Effects of acid pre- 

on Canadian lakes and fisheries. Schindler, D.W. 

resh Water Inst., Winnipeg, Manitoba). 1979. NTIS, PC 
A14/MF AOl1. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 


(1 Nov 1979). 

This p roblem of acid rain in Canada is emphasized in view 
dimer impact on the fishing industry. Also noted was the in- 
crease of sulfur-reducing bacteria in lakes where sulfuric acid in- 
creased. The long term implications of this change are unknown. 
(PSB) 


26036 (CONF- can pp 65-69) Acid rain and lakes: 
a recommended program of research. Gorham, E. (Univ. of 
Minnesota, St. Paul). 1979. NTIS, PC Al4/MF AOl1. Order 
Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

A multi-million dollar program of research on the effects of 
uth din ex an eta Geel based on recommenda- 
tions contained in a recent report to the US Council on Environ- 
mental Quality. The recommended studies are grouped under geo- 
chemical, physiological, ecosystem, vulnerability, and economic im- 
pacts. 


(CONF- “et pp 91- 96) = 1 ee 
and wildlife. Peakall, D.B Tcniien dlife Service, 
Ottawa, Ontario). 1979. NTIS, PC AMF AOl. Order 
Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

The envvironmental impacts of acid rain on wildlife is 
through effects on their habitat rather than directly on the wildlife 
itself. Changes in habitat can be affected by a combination of the 
acidity of the precipitation, the amount of precipitation, and the 
quality of the habitat at the time of environmental insult. The effect 
decreases from south to north, due to decreasing rainfall and de- 
creasing acidity but there is little change on an East-West axis. 
Food chain effects directly affect both birds and animals. (PSB) 


26038 (CONF-791163—, pp 178-183) Sources and issues: 
energy and environment goals. Hawkins, D. (Environmental 
Protection Agency, gton, DC). 1979. NTIS, PC 
Al14/MF AO1. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

This paper focusses of non-health problems caused by acid 
rain, sulfates, and nitrates. He discusses reduced visibility, reduced 
sunlight for plants and solar collectors, damage to materials, and 
disruption or damage to lakes, streams, forests and cropland ecosys- 
tems through dry and wet deposition of acid precipitation. (PSB) 


26039 (CONF-791163—, pp 185-190) Working toward a 
remedy: technological options. Warner, S. (International 
Nickel Co. of Canada, Toronto, Ontario). 1979. NTIS, PC 
Al14/MF AO01. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

Environmental and health concerns in nickel smelting oper- 
ations are discussed with elucidation of air pollution abatement 
problems coupled with economic and legal constraints. Sulfur diox- 
ide emissions are the biggest problem. The author pledges coopera- 
tion but requests more definitive answers to how much control will 
protect the environment without too great an economic impact on 
industry. (PSB) 


26040 (DOE/EML—399, p A: Pe 1-25) Measurements of the 


composition of wet dry atmospheric deposition. 
Feely, H.W.; Larsen, R. Nov 1981. NTIS, PC A16/MF 
A01. Order Number DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Samples of atmospheric deposition have been collected at 
the Chester site since October 1976. These samples have been meas- 
ured for conductivity, pH, Na, K, Ca, Mg, NH, SQ., NOs, Cl, 
HCOs, and PO,. Some samples have been measured for Al, Fe, Pb, 
V, Mn, Ni, Cr, Zn, As, and Cd. (ACR) 
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26041 atta BY pee 31- oo on 4 of size dis- 
tribution measurements of Pb. Knuth, R.; 
Knutson, E. Nov 1981. NTIS, PC AIG/MF "A01. Order 
Number DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Impaction tests have been conducted at the Chester site and 
the retained aerosol fraction analyzed for particle size differences 
between lead 210 and stable lead. The purpose was to investigate 
the hypothesis that particle size could be responsible for the differ- 
ence in wet and dry deposition values previously reported. (ACR) 


26042 (DOE/EML—399, pp 38-171) Concentrations of 
reactive gases at the station. Larsen, R.; Toonkel, L. 
Nov 1981. NTIS, PC A1l6/MF A0Ol. Order Number 
DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Sulfur dioxide, ozone, and nitrogen oxides have been con- 
tinuously measured at the Chester site. Mean concentrations are 
presented by the hour, day, and month. (ACR) 


26043 (DOE/EML—399, pp 172-194) Sources and 
transport of sulfur dioxide to the Chester station. Larsen, R. 
Nov 1981. NTIS, PC A1l6/MF AOl. Order Number 
DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

To identify the sources and direction of transport of reactive 
gases measured at Chester, NJ the variations in SO2 concentrations 
during the winter and summer of 1979 were studied. The winter 
months of January and February and the summer months of July 
and August were selected because they represent the extremes in 
the seasonal variations of SO, NO/sub x/ and Os. During the last 
four years the highest monthly mean concentrations of SO: oc- 
curred during January and February. Conversely, the lowest con- 
centrations of SO, appeared during July and August. The concen- 
trations of NO/sub x/ follow the seasonal trends of SO: while Os 
concentrations vary inversely with SO. and NO/sub x/ concentra- 
tions. These months are also represented by extremes in many of 
the meteorological parameters measured at the site. The meteoro- 
logical characteristics which occurred during episodes of high SO: 
concentrations were studied to help elucidate the sources and trans- 
port processes of reactive gases to Chester, NJ. 


26044 (LBL—11990, pp 3.27-3.29) Kinetic studies of re- 
actions involved in the interaction between SO. and NO/sub 
x/ in aqueous solutions. Chang, S.G.; Oblath, S.; Gomiseck, 
S.; Clem, R.; Novakov, T. Jul 1981. NTIS, PC A16/MF 
A01. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The kinetics of reactions between nitrite and bisulfite, and 
hydroxylamine and bisulfite have been investigated as part of an 
effort to acquire a fundamental understanding of the chemical inter- 
action between SO, and NO/sub x/ in aqueous solutions and to de- 
velop and investigate the potential of chemical additives for lime/ 
limestone flue gas desulfurization (FGD) scrubbers to upgrade per- 
formance in environmental control of SO2 and NO/sub x/. 


26045 (LBL—11990, pp 3.29-3.33) Reactions of sulfite 
and nitrite ions in aqueous solutions. Chang, S.G.; Littlejohn, 
D. Jul 1981. NTIS, PC A1l6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Reactions that can take place as a result of interactions be- 
tween sulfite/bisulfite and nitrite ions were examined and the con- 
centration profile of species produced in this system as a function 
of reaction time was calculated. 


26046 (LBL—11990, pp 3.33) Absorption of NO by 
Fe*2.NTA solution. Demyanovich, R.J.; Lynn, S. Jul 1981. 
NTIS, PC A16/MF AO1. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Semiquantitative experiments have shown that a solution 
that is 0.10 M in FeSO, and 0.11 M in NTA absorbs pure NO rap- 
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idly and quantitatively until a limit of 1 NO per Fe*? is reached. 
Subsequent sparging of the solution with O, produces darkening, 
indicating oxidation of Fe*? to Fe**, but no NO is released by the 
solution. The rate of absorption of NO and the relative quantity of 
NO absorbed are greater in the presence of NTA than in its ab- 
sence. 


26047 a . pp 4.7-4. i Combustion-generated 
pollutants. ynor, 4, Girman, J. Jul 1981. 
NTIS, Ly A16/MF Avi. Onier Le. DE82005575. 
Energy & Environment Division, annual report FY 1980. 
Field laboratory measurements carried out thus far have 
indicated clearly that combustion-generated indoor air pollutants 
can have a significant impact on human health. We have demon- 
strated that levels of gaseous air pollutants (CO, CO., NO, NO: 
and formaldehyde) and respirable particulate carbon compounds are 
elevated in indoor environments where gas appliances are used - in 
the case of CO, NO» and formaldehyde, approaching or exceeding 
existing (and recommended) ambient air-quality standards and, in 
the case of respirable particulate mass, comparable to those typical 
of a very smoggy day. In energy-efficient structures where the re- 
duction of infiltration tends to inhibit the escape of indoor-generat- 
ed pollutants, the health risk may be more serious. 


26048 (LBL—11990, pp 4.11-4.16) Organic contami- 
nants. Miksch, R.; g, K.; Jenks, L.; Schmidt, H.; Ta- 
shima, M.; Wolosin, D. Jul 1981. NTIS, PC A16/MF ‘AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The Organic Contaminants Project of the Building Ventila- 
tion and Indoor Air Quality Group has been conducting a diversi- 
fied research effort involving basic research in the laboratory and 
analysis of field samples. Two main areas of activity have been es- 
tablished, one focusing on formaldehyde and the other on various 
organics present in indoor air. Formaldehyde can be emitted from 
common building materials that contain formaldehyde resins, such 
as plywood, particleboard and foam insulation. Work in this area 
has included extensive field measurements in energy-efficient and 
retrofitted homes, assessment of analytical methods used to measure 
formaldehyde, and the development of primary formaldehyde 
sources, passive monitors and filter techniques. For other organic 
contaminants in indoor air, techniques have been developed for col- 
lecting and analyzing a wide range of compounds found in build- 
ings. Organic compounds are emitted from such materials as paints 
and adhesives, household cleaning products, office furnishings, 
building materials, combustion sources, and people. 


26049 (LBL—11990, PP 4.24-4.28) Field monitoring of 
indoor air quality. Berk, J. Breen, M.; Brown, S. Jul 1981. 
NTIS, PC A16/MF A0O1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

One of the primary considerations involved in setting 
energy-efficient ventilation standards is their effect on indoor air 
quality. In support of the various laboratory research projects on- 
going in the BVIAQ group, this project conducts on-site meas- 
urements of numerous parameters of indoor air quality in a variety 
of building types, including structures that have been weatherized 
and otherwise retrofit and new construction specifically designed 
for energy-efficient performance. By manipulating ventilation rates 
and measuring such comfort parameters as moisture, odor, and hu- 
midity as well as the levels of indoor-generated pollutants, we hope 
to ascertain what level of ventilation is required to assure a com- 
fortable and safe indoor environment without compromising 
energy-conservation goals. It is important that any ventilation 
standards recommended on a wide scale differentiate the needs of 
various categories of buildings based on structural factors specific 
to the building, the source strengths of the indoor pollutants en- 
countered, the relative hazards of the pollutants present, and the 
way the building is used by the occupants. 


26050 (LBL—11990, pp 4.28-4.30) Mechanical ventila- 
tion systems using air-to-air heat exchangers. Roseme, G.; 
Fisk, W.; Offerman, F. Jul 1981. NTIS, PC A16/MF AOI. 
Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
A research program to investigate the pollutant control ca- 
pability and energy performance of these systems is underway at 
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Lawrence Berkeley Laboratory. Three tasks to accomplish the 
goals of this project: 1. Analytical and experimental (laboratory) 
evaluation of air-to-air heat exchanger performance; 2. Installation 
and testing of various heat exchanger/ventilation systems in occu- 
pied homes; and 3. Economic analyses of heat exchanger/ventila- 
tion systems in different climate zones of the US. (PSB) 


26051 eg ye pp 5.1-5.4) Activated carbon cata- 


oxidation of aqueous S(IV) species. Brodzinsky, R.; 
Cc » S.; Markowits, S.; Novakov, T. Jul 1981. NTIS, PC 
Al6 AO. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
The catalytic effects of carbonaceous soot particles and acti- 
vated carbons on SO, oxidation were studied. Carbonaceous parti- 
cles in aqueous suspension were found to be efficient catalysts for 
the oxidation of aqueous sulfur (IV) species. Those studies showed 
that the reaction followed a Langmuir adsorption isotherm for its 
rate dependence on dissolved O2 and the product of two adsorption 
isotherms for S(IV). The rate of reaction is linearly dependent on 
the concentration of carbon particles in the solution. A possible 
four-step reaction mechanism is proposed which consists of the ad- 
sorption of a dissolved O2 molecule onto the carbon surface, fol- 
lowed by the adsorption of 2 S(IV) molecules or ions. These are 
oxidized on the surface to sulfate, which desorbs from the surface, 
regenerating the catalytically active site. We have extended this re- 
search to other activated carbons and to soot collected in a high- 
way tunnel. 


26052 (LBL—11990, appliat 5.5-5.7) Oxidation of SO. by 
wet cont Se Se ion to clouds, louds, fogs, and plumes. 
Benner, W.; Brodzinsky, R.; Novakov, T. Jul 1981. NTIS, 
PC A16/MF AOl. Order Number DE82005575. 

In Energy & Environment Division, annual FY 1980. 

Concentrations of SO,~ sin amgpe gone ae meee gd 
correlated, and therefore the formation of atmospheric SO,” is 
thought to be related to the formation of acid rain. We are con- 
stantly revising our understanding of the chemical and physical 
processes that introduce sulfate into the atmosphere. Our recent 
studies have been directed towards sulfate formation pathways 
which involve liquid water. Work in our laboratory has shown that 
aqueous suspensions of diesel, propane, and natural gas soot parti- 
cles and several activated carbons oxidize SO. to SQ,. The work 
reported here is an extension of these earlier findings and focuses 
on the oxidation of SO, by dispersed water droplets that contain 
soot particles. 


26053 rg Bs 5.19-5.22) Soot in the Arctic. 


Rosen, H.; Novakov, T. e, B. Jul 1981. NTIS, PC 
A16/MF AOl. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Observations indicate that large graphitic concentrations can 
develop at remote locations. If one ignores the possible contribution 
of natural burning processes (e.g., forest fires), which is expected to 
be small during these times of year in the northern hemisphere, this 
component can be attributed directly to the burning of fossil fuels. 
The source and the climatic effects of these highly absorbing spe- 
cies are uncertain and will have to await more systematic meas- 
urements and careful modelling. 


26054 (LBL—11990, pp 5.35-5.37) Determination of 
carbon in a aerosols by deuteron-induced nuclear 
reactions. Clemenson, M.; Novakov, T.; Markowitz, S. Jul 
1981. NTIS, PC A1l6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Nuclear reactions induced by 7.6-MeV deuterons are used to 
determine total carbon in atmospheric aerosols. The '*C(d,n)**N 
reaction produced the radionuclide '*N, a 10.0-min positron emitter 
which is detected by its 0.511-MeV annihilation radiation. The de- 
tection system is a Ge(Li) y-ray spectrometer. The method is non- 
destructive of the sample, permitting the sample to be studied by 
additional methods. Comparison of carbon found by deuteron acti- 
vation analysis with that found by independent but destructive 
combustion methods shows a standard deviation of 10% for 15 
samples analyzed over a wide range of carbon contents. The detec- 





26055 (LBL—11990, pp 5.38-5.39) Determination of low- 
z elements *He-induced nuclear wastes. 
McKinney, M.; Markowitz, S. Jul 1981. NTIS, PC A16/MF 
AOl. Order Number DE82005575. 
& Environment Division, annual 
is a continuation of the work of 
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(LBL—11990, pp 5.47-5.50) Acid 
Harte, J.; Tonn 


In Energy & Environment Division, annual report FY 1980. 
Two research efforts to study acid precipitation effects in 
high-elevation aquatic ecosystems are underway to establish base- 
line conditions against which changes can be detected should they 
occur and to develop from the pattern of such changes and from 
associated laboratory studies an increased understanding of the 


.; Bartels, C. (Rijksinsti 
gezondheid, Bilthoven (Netherlands)). 
1980. 40p. NTIS, PC A03/MF AO1. 

Surveys carried out to determine SO. and NO, vertical gas 
burdens and SO:, NOX and Os ground concentration profiles are 
described. The plume dispersion capacity of the Ticino valley was 
sought. Vertical gas burden profile measurements made as a func- 
tion of decreasing measurement position/source distance enabled 
both lateral and vertical dispersion coefficients to be obtained to- 
gether with the corresponding atmospheric stability classes. The ef- 
fective emission height was established as well as probable mixing 
height from the quotient of the integrated vertical gas burden and 
ground concentration profiles (as a function of distance). Detailed 
wind data as a function of height is emphasized in particular, when 
evaluating the effects of a changeover from high to lower sulfur oil 
on air quality. (ESA) 


26058 (PB—82-101346) Characterization of scrubbed and 
unscrubbed power plant plumes. Final report, June 1980-April 
1981. Markowski, G.R.; Stith, J.L.; Richards, L.W. (Meteo- 
rology Research, Inc., "Santa Rosa, CA (USA)). Jun 1981. 
60p. NTIS, PC A04/MF A0l. 

Airborne measurements of scrubbed and unscrubbed plumes 
from the Widows Creek Steam Plant were made during August 17 
to 25, 1978, under the SCRUB program. Data from the flight pro- 
gram (except size distribution data) and preliminary data analysis 
results have been previously published in a Data Volume. This 
report briefly describes the flight program and methodology of the 
SCRUB program and gives the results of the analysis of the data 
gathered during the flight program. The analysis results cover 
plume chemistry, primary aerosol, aerosol size distributions, and 
aerosol formation rates among the scrubbed and mixed plumes. 
Little difference was seen in photochemical aerosol and sulfate for- 
mation in the scrubbed and unscrubbed plumes. However, measure- 
ment noise and plume mixing may have obscured moderate differ- 
ences. The submicron primary emissions from the scrubbed unit 
were only about 14 percent of those from the unscrubbed unit. 


26059 (PB—82-103664) Air pollutants in selected Salt 

Lake Basin communities, 1971-1975. Evans, G.F.; Finkel- 

stein, P.L.; Akland, G.G. (Environmental Protection 
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Magna, Ogden, and Salt Lake City) are situated in or near 

Salt Lake Basin in which a large copper smelter repre- 

the largest point source of sulfur oxide emissions during the 

ay peiod Measurements were made of total suspended particu- 

trate, sulfate, and sulfur dioxide. In addition to describing the 

eat. Gamal Gil ead einen tn cat ain aoe te 

report includes discussions of related meteorology, quality assur- 
ance, and emission data. 


a bat gt og Inventory of emissions from 

marine operations within the california coastal waters. Final 
report. Kelly, W.C.; Reckner, L.R.; Maines, G.D. (Scott 
Environmental Technology, Inc., "San Bernardino, CA 
ate 26 Jun 1981. 222p. NTIS, PC A10/MF AOI. 

The report presents the results of a study to determine the 
magnitude of air polluting emissions from marine vessels and 
marine related activities in the coastal waters and ports of Califor- 
nia during calendar year 1976. Major sources of emissions included 
the operation of marine engines and auxiliary power plants; the 
transport, handling, storage and transfer of petroleum and petro- 
leum products; and the ballasting and lightering associated with 
tanker vessel operations. In order to compile the inventory of emis- 
sions, the record of activity of every commercial vessel operating 
in the waters of California was traced and the emissions were cal- 
culated for each activity of these vessels. The average daily emis- 
sions were - NOx 41.4 tons per day (tpd), CO 8.3 tpd, SO2 79.2 
tpd, hydrocarbons 21.5 tpd, and particulates 7.6 tpd. Temporal and 
spatial data, by activity, with the high and low daily emissions for 
each port or area, are presented in the report. 


26061 (PNL—4100-Pt.3, 1-26) Coal, gas and oil. Feb 
1982. NTIS, PC ‘A0S/MF AOl. Order Number 
DE82011094. 

In Pacific Northwest Laboratory annual report for 1981 to 
the DOE Office of Energy Research. Part 3. Atmospheric sciences. 

Progress is reported in the following areas of research: at- 
mospheric diffusion in complex terrain; atmospheric boundary layer 
studies; pollutant transformation in the atmosphere; atmospheric 
carbon dioxide - an archival study of spectroscopic data; meterolo- 
gical effects of thermal energy releases (METER); and theoretical 
studies and applications. The research activities are basically related 
to three interlaboratory programs: the Atmospheric Studies in 
Complex Terrain (ASCOT), METER and Carbon Dioxide Pro- 
grams. The ASCOT Program is currently concerned with the col- 
lection of field data on drainage winds and from tracer experiments 
in the Geysers Geothermal Site in California. The METER Pro- 
gram is studying the effects of cooling tower and stack plumes on 
local climate and precipitation quality, while the Carbon Dioxide 
Program concentrates on the effects of fossil fuel burning on global 
climate. The field activities in the ASCOT Program include the 
micrometeorological description of drainage winds, radiation meas- 
urements, and tracer experiments. Field activities in the METER 
Program include air chemistry, meteorological and scavenging 
measurements in and around cooling tower and pollutant plumes 
from a very large coal fired power plant. 


(PNL—4100-Pt.3, pp 51-64) Oil shale. Feb 1982. 
NTIS, PC (OSM AOl. Order Number DE8201 1094. 

In Pacific Northwest Laboratory annual report for 1981 to 
the DOE Office of wy by Part 3. Atmospheric sciences. 

The primary oil le regions of the country are in the 
Rocky Mountain West where any airborne pollutants will be emit- 
ted, transported, transformed and deposited over very complex ter- 
rain under meteorological conditions that are, at best, extremely 
complicated. This complexity dictates the development of a set of 
complex models and innovative field techniques. The future re- 
search needs in this area have been assessed, and an experimental 
design for atmospheric transport studies over the oil shale region 
was formulated. Other activities include: development of a tracer 
technique to measure dry deposition of pollutants over complex 
areas; deposition measurements of ambient airborne soil; pollutant 
mixing in valleys; simulation of fugitive emissions from a proposed 
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spent shale disposal site; and aerosol and visibility measurements 
over complex terrain. 


26063 High efficiency virtual impactor. Loo, B.W. (to 
ent of Energy). US Patent 4,301,002. 17 Nov 1981. 
Filed date 27 Mar 1980. vp. 
PAT-APPL-134351. 
Environmental monitoring of atmospheric air is facilitated by 
a single stage virtual impactor for separating an inlet flow having 
particulate contaminants into a coarse particle flow and a fine parti- 
cle flow to enable collection of such particles on different filters for 
separate analysis. An inlet particle acceleration nozzle and coarse 
particie collection probe member having a virtual impaction open- 
ing are aligned along a single axis and spaced apart to define a flow 
separation region at which the fine particle flow is drawn radially 
outward into a chamber while the coarse particle flow enters the 
virtual impaction opening. Symmetrical outlet means for the cham- 
war qoacllio Geb equumminiy af Ge vabdenitis taatan to aeivan> 
cise separation of particles about a cutpoint size and to minimize 
losses by wall impaction and gravitational settling. Impulse defocus- 
ing means in the probe member provides uniform coarse particle 
deposition on the filter to aid analysis. Particle losses of less than 
1% for particles in the 0 to 20 micron range may be realized. 


26064 Effects on the Mount St. Helens volcanic cloud on 
turbidity at Ann Arbor, Ryznar, E.; Weber, M.R.; 
Hallaron, T.S. tt of Atmospheric and Oceanic 
Science, University of Michigan, Ann Arbor 48109). Journal 
of Applied Meteorology; 20: No. 11, 1290-1294(Nov 1981). 

Measurements of turbidity were made at the University of 
Michigan irradiance and metorlogical measurement facility just 
prior to, during and after the passage of the volcanic cloud from 
the 18 May 1980 eruption of Mount St. Helens. They were made 
with a Volz sunphotometer at wavelengths of 500 and 880 nm. 


26065 Study of the effectiveness of the CIX catalytic 
ozone loss mechanisms. Wuebbles, D.J.; Chang, J.S. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Journal of Geophysical 
Research; 86: No. C10, 9869-9872(20 Oct 1981). 

The importance of catalytic mechanisms involving chlorine 
species for destroying stratospheric ozone is now well recognized. 
In this study, we determine that there are at least four catalytic 
cycles of varying importance for analyzing potential odd oxygen 
destruction from chlorine species in the stratosphere. The relative 
efficiency of these cycles varies significantly with altitude. Since in- 
dividual halocarbons release chlorine atoms over a wide range of 
different altitudes in the stratosphere, their impact on stratospheric 
ozone must be due to the combined effect of each of these cycles. 
Indeed, changes in the vertical ozone distribution for various halo- 
carbon perturbations were found to differ significantly owing to 
differences in the altitude range of inorganic chlorine releases and 
to differences in relative catalytic efficiencies. 


ver- 


trations for elevated 
particles. Fields, D.E.; Miller, C.W.; Cotter, S.J. (Oak Ridge 
Natl Lab, Tenn, USA). Journal of the Air Pollution Control 
Association; 31: No. 8, 871-876(Aug 1981). 

Comparisons are made for two sets of dispersion parameters 
and two methods of estimating atmospheric stability. This paper 
complements the study of normalized centerline concentrations for 
selected Hanford release experiments reported. 23 refs. 


26067 aes of seats atte Guatie ity 
out tetrachloromercurate refinements of a pararo- 
caniline method and field 


(ii): further 

application. Dasgupta, P.K. (Univ 
of Calif, Davis, USA). Journal of the Air Pollution Control 
Association; 31: No. 7, 779-782(Jul 1981). 

Results are presented for the field application of a pararosan- 
iline method which determines sulfur dioxide by utilizing a non- 
toxic thermally stable dilute formaldehyde absorber buffered at pH 
4. Parallel results by the Federal Reference Method are reported. 
Further refinements of the pararosaniline procedure including dye 
reagent purification and inclusion of a trichloroacetic acid buffer 
system are described. Merits and limitations of direct and reverse 
reagent addition are discussed. 9 refs. 
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Proposed SO/sub x/ and particulate standard. 
E.R. (ed.). Pittsburgh, PA; Air Pollution Control 
Association — lp. (CONF-8009137—). 
From APCA conference on the SO/sub x/ and 
standards; ~~~ GA, USA (16 1980). 
me oy ge Toot 18, 18 papers in this 
proceedings of a specialty conference held by the Air Pollution 


of precipitation 
America. Likens, G.E.; Butler, T.J. (Cornell Univ, Ps a: 
NY, USA). Atmospheric Environment; 15: No. 7, 1103- 
1109(1981). 

Temporal trends in precipitation acidity indicate a large 
spread and probable intensification of acid precipitation (pH<5.6) 
in eastern North America during the past 25 years. Limited data for 
eastern North America indicate that precipitation prior to 1930 had 
pH greater than 5.6. By 1955-56 calculated pH values from a 
monthly, wet-only network showed acid precipitation throughout 
the northeastern U.S. Subsequently, measured data from two net- 
works (a monthly, wet-only and a monthly, bulk-sample collection) 
operated during 1965-66 showed a pattern similar to that in 1955-56 
with some westward extension of acid precipitation. Values from 
both bulk and wet-only precipitation samples during 1975-76 
showed a substantial southward and westward extension of the area 
subjected to acid precipitation and an intensification of acidity in 
the northeastern and southeastern regions of the U.S. A few long- 
term data on precipitation at individual sites showed either increas- 
ing acidity or no statistically significant trend during 1955-1980. 36 
refs. 


Importance of soot particles and nitrous acid in 
oxilzing SO/eub2/ in 


an aqueous droplets. same 
S.G.; Toossi, R.; Novakov, T. (Univ of Calif, Berkel 
USA). Atmospheric Environment; 15: No. 7, 1287-1292(1981). 
Model calculations have been made comparing the relative 
importance of the sulfate production mechanism by soot particles 
and nitrous acid with other mechanisms involving liquid water. The 
results indicate that both soot and HNO/sub 2/ mechanisms can be 
very important when the lifetime of the atmospheric aqueous dro- 
plets is long. 27 refs. 


26072 Characterization of ambient aerosol particulate 
samples from the St. Louis area by x-ray powder diffracto- 
metry. O'Connor, B.H.; Jaklevic, J.M. (Univ of Calif, 
1o501983 _— Atmospheric Environment; 15: No. 9, 1681- 
1 981 

Direct X-ray powder diffraction analysis of airborne particu- 
late material collectd in the St. Louis area on cellulose ester mem- 
brane filters has given results for both fine and coarse particle frac- 
tions which are consistent with elemental data, and which are also 
in keeping with expectations based on the anthropogenic and natu- 
ral sources of particles in the area. The most frequently observed 
compounds in the fine fraction samples were (NH/sub 4/)/sub 2/ 
SO/sub 4/ and the double salts (NH/sub 4/)/sub 2/SO/sub 4/ 
*PbSO/sub 4/ and 3(NH/sub 4/)/sub 2/SO/sub 4/*H/sub 2/SO/ 
sub 4/. The occurrence of (NH/sub 4/)/sub 2/SO/sub 4/*PbSO/ 
sub 4/ appears to be mainly associated with discrete source activity, 
although the formation of this compound by the interaction of 
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automotive PbBrCl with atmospheric (NH/sub 4/)/sub 2/SO/sub 
4/ cannot be ruled out. The minerals calcite (CaCO/sub 3/) and / 
alpha/-quartz (SiO/sub 2/) are present as major components in 
almost all coarse fraction samples as expected from the composition 
of surface rocks in the region. Some coarse fraction samples also 
contain compounds apparently emitted by nearby industrial sources. 


26073 Trace element concentrations in summer aerosols 
at rural sites in New York State and their possible 
P.P.; Husain, L. (NY State Dep of Health, Albany, 
USA). At ric Environment; 15: No. 9, 1717-1725(1981). 
Eighty-five samples of air particulates collected during the 
summers of 1975-1977 at three rural and one urban sites in New 
York State were analyzed for up to 13 elements by instrumental 
neutron activation analysis. Sixteen samples showed high episodic 
concentrations of several trace elements and sulfate. SO/sub 4//sup 
2-/, Cr, Zn, As, Se, Br and Sb were distinctly enriched in these aer- 
osols, relative to their crustal abundances. Sc was used as the refer- 
ence for the crustal component. Episodic and non-episodic events 
were statistically indistinguishable if only the means and ranges of 
pn concentrations and the enrichment factors were consid- 
ered. However, correlation matrix and factor analysis showed that 
while non-episodic cases had inexplicably complex factor loading 
structures, the structure for episodic cases was simple. Episodic 
events therefore appear to be better indicators of the sources of 
non-urban aerosols. Five factors were sufficient to account for 87% 
of the total variance in the episodic system. When the dependence 
of the factors on the set of elements was correlated with the ele- 
mental emission patterns of probable sources five sources of the 
trace elements in these aerosols were identified: distant coal-fired 
power plants (for SO/sub 4//sup 2-/, As,Se), refuse incinerators 
(for Zn, Sb), iron and steel works (for Cr and possibly Fe, Mn), 
crustal material (for K, Sc, Mn, Fe) and automotive emissions (for 
Br). 


Temporal variation of particle scattering coeffi- 
cients at Brookhaven National Laboratory, New York. 
Brown, R.M.; SethuRaman, S. (Brookhaven Nat! Lab, 
USA). Atmospheric Environment; 15: No. 9, 


TBS 17371981 1). 
Real-time measurements of scattering coefficients of particles 


in the atmospheric boundary layer were continuously measured 
during 1975 and 1976 at a height of 106 m at Brookhaven National 
Laboratory, Long Island, New York, to study their variations with 
meteorological parameters and in relation to upwind source re- 
gions. Short and long time scales of fluctuations, frequency distribu- 
tions, stagnation periods, and effects on incoming solar radiaton 
were investigated. Results indicate seasonal dependence and vari- 
ations due to the upwind location of sources. 


Relationship between manganese and sulfate ions 
ye we Lindberg, S.E. (Oak Ridge Natl Lab, Tenn, USA). 
Atmospheric Environment; 15: No. 9, 1749-1753(1981). 

The concentrations of Mn/sup 2+/ and SO/sub 4//sup 2-/ 
are significantly correlated in incident rain (wetfall-only) samples 
collected on an event basis at a forested watershed site in the east- 
ern United States. The relationship between Mn/sup 2+/ and SO/ 
sub 4//sup 2-/ in rain studies reported elsewhere has been ascribed 
to the in-cloud catalytic oxidation of SO/sub 2/ by manganese. 
Two alternative explanations are here presented: one for this rela- 
tionship in bulk precipitation collected on weekly or longer time in- 
tervals, and another for wetfall-only, single-event samples. The re- 
lationship in nonevent bulk precipitation samples may be the result 
of postdepositional changes in rain chemistry. In event, wetfall-only 
samples, the relationship may be partially ascribed to the similar 
rain-volume, dilution effect on both Mn/sup 2+/ and SO/sub 4// 
sup 2/ /sup -/. The kinetics of the catalytic oxidation process are 
such that the process may influence precipitation chemistry only 
under certain atmospheric conditions. An additional circumstance is 

wherein the process may enhance the dry deposition of 
SO/sub 2/ to foliage. 


26076 Synpotic case study of elevated layers of high air- 

borne sulfate concentration. McNaughton, D.J.; Orgill, M.M. 

le, Pacific Northwest Lab., Richland, WA). Monthly 

‘eather Review; 108: No. 5, 655-662(May 1980). Contract 
EY-76-C-06-1830. 
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A synoptic analysis is performed to identify the source and 


1976. The setting of the episode was the interaction of a weak, dry 
cold front with a slow moving weak anticyclone over the eastern 
United States. Although several explanations of the layer formation 
are possible, it appears likely that the layers form as the top of a 
deep mixed layer is lifted in a frontal zone and later become parts 
of subsidence inversions. 


26077 Sulfur dioxide absorption at DF laser wavelengths. 
Altmann, J.; Pokrovsky, P. Geesthacht-Tesperhude, Ger- 
many, FR; GKSS-Forschungszentrum Geesthacht 
G.m = (1980). 4p. (GKSS—81/E/6). 

coefficient of SO: under atomospheric condi- 
den tar teed akties Ue eae eae ee 
found for a few wavelengths around 3.7 ym. Only the P,(6) line at 
3.9843 um (v = 2509.86 cm) is strongly absorbed. The pressure de- 
pendence of the P,(6) cross section was measured. Self-broadening 
and foreign-gas broadening coefficients are between 1.5 and 5 
MHz/torr, and the distance from the P,(6) DF line to the center of 
the nearest SO, line is (0.0043 +- 0.0004)cm. 


26078 Acid impact on terrestrial and aquatic 
systems in Norway. Overrein, L.N. pp 145-151 of Effects of 

air pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
ead, Sy 

In recent decades the acidity of rain and snow has increased 
sharply over wide areas. The principal cause is the release of sulfur 
and nitrogen oxides by the burning of fossil fuels. The air qualtiy in 
any one European country is measurably affected by emissions in 
other European countries. Strong acids have lowered the annual 
mean pH of precipitation in much of northern Europe to between 4 
and 5. In southern coastal areas of Norway, the annual mean acid- 
ity in precipitation is now 4.3 pH-units, or even more acidic. At- 
mospheric transport of sulfur and other acidifying components has 
led to extensive regional acidification of water courses in areas with 
very little neutralization capacity. Acidification of watercourses had 
had major effects on life in rivers and lakes. Lakes in an area of 
13,000 km? in southern Norway have become empty of fish in 
recent decades, and a further area of approx. 20,000 km? contains 
lakes with significantly reduced fish stocks. 


26079 Impact of heavy metals on terrestrial and aquatic 
ecosystems. Hutchinson, T.C. (Univ. of Toronto, Ontario). 
pp 158-164 of Effects of air pollutants on Mediterranean and 
temperate forest ecosystems. Berkeley, CA; Pacific South- 
west Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

The high toxicity of many metals and metalloids to a wide 
range of biota, coupled with their long residence times in the soils, 
in sediments and in the oceans has led to real concern abou their 
role in environmental deterioration. Residence times in watersheds 
are commonly measured in hundreds of years, while residence of 
metals in air is rarely as long as several days. Overall industrial ac- 
tivity and transportation leads to widespread metal dispersion. 
Major elevations in many metals occur around mines and smelters 
and for lead especially, alongside highways. Coal burning and ap- 
plications of fertilizers and pesticides add metals to agricultural soils 
and to natural ecosystems. The suface organic layers of both soils 
and sediments act as adsorption and exchange sites so that major 
accumulations may occur. Yet, this shallow organic layer is the 
critical site for many microbial activities, including those essential 
for nutrient cycling, nitrogen fixation and for pathogens. Genetic 
and physiological tolerances are shown in a wide array of different 
organisms which have survived in metal stressed habitats. Most re- 
cently, acid precipitation has mobilized Al, Mn, Fe and Zn from 
the soil and sediment. These are not producing particular stresses 
for aquatic biota. 
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26080 OT gm pollutant uptake and effects on the soil- 
system. Luxmoore, R.J. (Oak Ridge National 

TN. aie TO Se 174.180 of Effects of air pollutants on Medi- 

temperate forest ecosystems. Berkeley, CA; 
Pacific Southwest Forest and Range Experiment Station 
(1980). Contract W-7405-ENG-26. 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Five coupled models of water, carbon, and chemical dynam- 
ics in a soil-plant-litter system are outlined. Algorithms defining 
gaseous and particulate pollutant uptake are described along with 
functions for chemical effects on plant growth and litter decompo- 
sition. Some simulation results of a deciduous forest illustrate the 
importance of diurnal and annual cycles of environmental condi- 
tions on pollutant movement in vegetation. This modeling approach 
has provided: (1) insights into plant physiological processes and 
their interactions; (2) identification of plant properties important in 
pollutant uptake; (3) alternative hypotheses about pollutant effects; 
and (4) a unified basis for assessment of diurnal and long-term pol- 
lutant impacts on plant communities. 


26061 Data-based ecological modeling of ozone air pollu- 
tion effects in a southern California mixed conifer ecosystem. 
Kickert, R.N.; Gemmill, B. pp 181-186 of Effects of air pol- 
lutants on Mediterranean and tem ;—— forest ecosystems. 
Becheley, CA; Pacific Southwest Forest and Range Experi- 
ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA Gs Jun 1980). 

This research studies the effects of ozone air pollution on a 
mixed conifer forest ecosystem in the San Bernardino National 
Forest, California. The use of ecological systems modeling ap- 
proach in concert with various biological specialists required con- 
ceptual model development, computer programming, and the analy- 
sis of original project data for model calibration. This process led 
to new research of an integrative nature. A structure for complex 
interactions of forest effects was produced. Insights on changes in 
ecosystem dynamics and a worst-case scenario of future forest 
changes were derived. Sudden qualitative changes in conifer forest 
composition can occur under the influence of ozone air pollution 
and in the absence of natural fire events. 


Response of plant communities to air pollution. 
Guderian, R.; Kueppers, K. (Universitat Essen, Germany). 
pp 187-199 of Effects of air pollutants on Mediterranean and 
temperate forest ecosystems. Berkeley, CA; Pacific South- 
west Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Under the influence of air pollution two retrogressive proc- 
esses are set in motion in plant communities: by means of direct and 
indirect effects, changes occur in structure and function of the com- 
munity leading up to total destruction. Parallel to this degradation 
(retrogression) is a spontaneous or man initiated process during 
which the original adaptive resistant members of the existing com- 
munity as well as new arrivals undergo secondary succession. The 
causes and mechanisms for air pollution-induced changes in plant 
communities are demonstrated by means of literature analysis and 
the interaction of dose response determining factors are summa- 
rized. In order to emphasize the existing potential danger and to set 
remedial procedures in motion, research themes are pointed out 
that must receive immediate attention. 109 references. 


Integrated lake-watershed acidification study. 
— C.W. (Tetra Tech., Inc., Lafayette, CA); Goldstein, 
R.A. pp 230-232 of Effects of air pollutants on Mediterra- 
nean and temperate forest ecosystems. Berkeley, CA; Pacif- 
ic Southwest Forest and Range Experiment Station "(1980). 
From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 
Three forested watersheds (Panther, Woods, and Sagamore) 
within 15 km of each other in the Adirondack Park region of New 
York were selected for investigation. Each watershed has different 
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configurations and characteristics. Principle hypothesis of the study 
is that these differences may lend to different pH dynamics, i.e., 
Panther Lake alkaline, Woods Lake acidic, and Sagamore Lake in- 
between. This research will produce a comprehensive data base for 
the three watersheds covering a period of almost 4 years, a series of 
interpretive reports, and a calibrated and verified mathematical 
model. The wealth of understanding gained and the mathematical 
model developed will be readily applicable to other lake basins. 


Photosynthesis and stomatal response to light and 
sn, Copan, FL (ostess ‘Fiche Bangs hesemah Gen. 
stress. Coyne, P.I. (Southern Plains Range Sta- 
tion, Woodward, OK); Bingham, G.E. pp 233 of Effects of 
air pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Seasonal courses (May to October 1977) of gross photosyn- 
thesis (calculated from ™*CO, uptake) and stomatal conductance 
were characterized as a function of light and gross and net photo- 
synthesis were characterized as a function of temperature (May and 
July 1978) in a stand of ponderosa pine (Pinus ponderosa laws.) in 
the san Bernardino National Forest. The CO, diffusion pathway 
was partitioned into its stomatal and residual (mesophyll, carboxyla- 
tion, excitation) resistance components for conditions of light satu- 
ration and 20 C. These trees have experienced long term oxidant 
fumigations from California's South Coast Air Basin since their es- 
tablishment following fire in the mid-1950’s. Nine trees were strati- 
fied for comparative studies into three chronic injury classes (I - 
slight injury, II - moderate, III - severe) having similar oxidant 
injury symptoms based on the scoring system of P.R. Miller. 


26085 Acid Ey in California and some ecologi- 
cal effects. McColl, J.G.; Firestone, M.K. (Univ. of Califor- 


nia, Berkeley). pp 242 of Effects of air pollutants on Medi- 
terranean and tem forest ecosystems. Berkeley, CA; 
oN Southwest Forest and Range Experiment Station 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Wet and dry precipitations were monitored on an event basis 
in 1978 to1979 at Berkeley and San Jose (pollution source areas in 
the San Francisco Bay area), Davis and Parlier (in the central agri- 
cultural and rangelands), Challenge (lower Sierran forest), and 
Tahoe City (on the shore of Lake Tahoe). Concentrations of thir- 
teen ionic species and specific conductance and volume were meas- 
ured. Acid rain (pH < 5.6) was common at all eight sites. Mean 
pH of storms varied from 4.24 at San Jose to 5.20 at Davis, and the 
lowest pH of any storm was 3.71 at San Jose. The primary cause of 
the acidity was probably the air pollutant NO/sub x/, following its 
dissolution in wet precipitation. NOs~ was the anion most closely 
correlated with H*, and NOs” generally occurred in greater con- 
centration than SO,*. 


26086 Lichens as ecological indicators of photochemical 
oxidant air pollution. Signal, L.L. (Oak Ridge National Lab., 
TN); Nash, T.H. III. pp 249 of Effects of air pollutants on 
Mediterranean and ae forest ecosystems. Berkeley, 
CA; Pacific Southwest Forest and Range Experiment Sta- 
tion (1980). Contract W-7405-ENG-26. 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Historically, lichens have been demonstrated to be sensitive 
indicators of air pollutants such as sulfur dioxide. More recently, 
there is strong evidence that lichens are also sensitive to hydrogen 
fluoride and heavy metals. The present study documents for the 
first time that lichens are also sensitive to ozone and peroxyacetyl 
nitrate. 





ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
6002 Chemicais Monitoring And Transport 


a dependent stability effects on optical propa- 
gation in the marine planetary boundary layer. Guth. 
ae SS Burk, S.D. pp 178-183 of Aerosols in science, medi- 

oat ery, | Physical and chemical p: ies of 
aerosols. Stoeber, Hochrainer, D. (eds.). Isruhe, 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

We have calculated the extinction coefficients for sea salt 


to wavelength, different aerosol sizes contribute to visible and in- 
frared extinction. This fact is used to demonstrate the behaviour of 
the large and small aerosol parts of the aerosol size distribution. 


26088 Dwell time of airborne bonded materi- 
als in the atmosphere. Mueller, J. pp 190-197 of Aerosols in 
science, medicine and technology. Physical and chemical 
perties of aerosols. Stoeber, W.; Hochrainer, D. (eds.). 
Isruhe, Germany, F.R.; Fachinformationszentrum Ener- 
gie, Physik, Mathematik (1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The mass distribution of airborne particles in dependence of 
particle size can be determined by impactor measurements. The air- 
borne dust is split into eight classes of sizes when collecting with 
the Andersen impactor. The mass of a certain particle size interval 
corresponds to each collector stage to which an average dwell time 
can be assi . The total dwell time may be calculated by sum- 
ming over all eight stages taking the mass weighting into account. 


a een ot See eeOiee sementey gueestes & 0 
Perrin, M.L.; Madelaine, G.; Renoux, A 


marine atmosphere. 
pp 204-210 of Aerosols in science, medicine and technolo W: 
ysical and chemical properties of aerosols. Stoeber, 


Hochrainer, D. (eds.). Karlsruhe, Germany, 
ee Energie, Physik, Mothematié 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Natural generation of nuclei above intertidal zones uncov- 
ered by ebb of the tide has been described by several authors. The 
phenomenon is characterized by the rapid creation of large num- 
bers of ultrafine particles, and may be related to emission of H2S 
and DMS by certain types of algae uncovered by the retreating sea. 
The phenomenon itself having already been analyzed, the purpose 
of our study was to make in-situ measurements of the evolution in 
time of the generated particles and study the roles played by nu- 
cleation, coagulation and condensation. 


26090 Observational results on the influence stability on 
surface layer marine aerosol concentrations. Schuetz, L.; Da- 
vidson, K.L. pp 211-216 of Aerosols in science, medicine 
and technology. Physical and chemical rties of aero- 
sols. Stoeber, W.; Hochrainer, D. (eds.). go Ger- 
many, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Stability had a significant influence on the observed 1 ym 
number concentrations. The concentrations were increased during 
moderately unstable conditions and were decreased in moderately 
stable conditions. The influence cannot be explained on the basis of 
a balance between local gravitational fallout and upward turbulent 
transport, but appears to be explained by a balance which includes 
additional scaling velocities. They are the convective mixing veloc- 
ity for unstable conditions and the surface friction velocity for 
stable conditions. 
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26091 Use of centripetal, opposing and inclined impaction 
Sue & ae ee See er 
J.D.; Friedman, W.C.; Haberman, S.A.; Pavlik, R.E. 
275-280 of Aerosols in science, medicine and technolo; og 
Physical and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, F.R.; 
a Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

When one evaluates air environments for particulate matter, 
it is generally desirable to obtain samples classified into size ranges 
so that the region of potential insult in the respiratory tract may be 
determined through reference to the aerodynamic size distribution 
of the particles. Three new particle size classification techniques are 
described. 


26092 Adhesion problems and secondary deposits in a 

single nozzle impactor. Jupe, H.; Richter, F.W.; Waetjen, U. 
pp TT 285 of Aerosols in science, medicine and technolo 

ysical and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, F. R. 
Fachinformationszentrum lEnergie, Physik, Mathematik 
(1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The qualitative microscopic evaluation of the measurements 
confirm the conclusions drawn from the PIXE analyses: There is a 
primary deposit of too small particles in the secondary zones of the 
stages 4, 5 and 6 which is all the weaker, the smaller the particles, 
compared to the particles regularly collected at this stage. Those 
aerosol particles which are normally to be collected on the corre- 

ing stage, also contribute to the secondary deposit, however 
only at stages 5 and 6 and considerably weaker when using an ad- 
hesive layer. 


26093 Response characteristics of a Polytec HC-15 opti- 
cal particle counter. Helsper, C.; Fissan, H.J. PBroical an -292 of 
Aerosols in science, medicine and technolo 

chemical properties of aerosols. Stoeber, 

D. cds). Karlsruhe, 

Fachinformationszentrum Energie, 

(1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Some newly developed optical particle counters use a sens- 
ing volume, which is limited only by the images of apertures in 
order to obtain a very small volume and so be able to measure very 
high concentrations. In these counters the cross section of the aero- 
sol sample stream is larger than the cross section of the sensing 
volume, so that particles can pass outside the volume or at the 
edges of the volume, which means, that they are not counted at all 
or measured too small respectively. This cross channel interference 
has been investigated in our laboratory for a Polytec HC-15 optical 
particle counter by calibration experiments with monodisperse aero- 
sols. 


26094 Identification and separation of airborne fibers 
based on diffraction pattern sampling. Seger, G.; Bolz, R.; 
Heinze, W 293-298 of Aerosols in science, medicine and 
technology. hysical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, adieu: 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Fibrous particles produce characteristic diffraction patterns 
when illuminated with laser light: most of the light is scattered per- 
pendicular to the fiber axis. This fact has been used as a basis for an 
optical fiber identification system by which fibers can be counted 
directly in the airborne state. 
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26095 Deposition of fibrous aerosol particles on filter 
fibers and nuclepore filters. age Ag 
model experiments. Cohen, A. Schiby, D.; Gallily, L; 
Hollaender, W.; Mause, P.; Schiess, D.; |B WwW. 99- 
309 of Aerosols i in science, medicine and ee We: a ysi- 


of aerosols. Stoeber, - 
a Karlsruhe, Germany, F.R.; 
Fushi ormationszentrum Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical ies of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The collection of aerosol particles by fibrous mats and nucle- 
pore filters are important processes in air pollution technology and 
diagnosis. Until recently, studies in this field were devoted almost 
solely to aerosol systems composed of spherical particles; it is only 
lately that attention has been directed to the collection of elongated 
slender fibers such as the harmful asbestos ones. So, we thought 
that a continued study on the behaviour of such particles in signifi- 
cant systems which transcends the crude empirical stage is quite in 
place. We expected in this study to establish a method of calcula- 
tion and experimentation which, once one gets a confidence in it by 
comparison of results, will be applicable to other physical situa- 
tions. 


26096 Observation of chemical reactions on single parti- 
cles. Straubel, H. pp 347-350 of Aerosols in science, medi- 
cine and technology. Physical and chemical gr~ of 
aerosols. Stoeber, Hochrainer, D. (eds.) Isruhe, 
Germany, F.R.; Suchithamctiemnttaas Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The described method enables to observe chemical reactions 
of single particles. If there is only a small electric charge on the 
particle's surface the loss of charge will be about 10% in 100 hours. 
Therefore it is possible also to investigate very slow reactions as 
they occur in the atmosphere conditioned by the very diluted gases. 
The method can be used especially to measure the reaction velocity 
of different particle radii at constant gas concentrations in order to 
investigate the influence of penetration depth. 


26097 Optical measurement of the particle size distribu- 
tion extracted from an electrostatic aerosol classifier. Roth, 
C.; Gebhart, J.; mayne tI J.; Scheibel, H.G. 358-362 of 
Aerosols in science, medicine and technolo ysical and 
chemical properties of aerosols. Stoeber, W.; Hochrainer, 
D. (eds.). Karlsruhe, Germany, F.R.; 
Fechinformetionssentrom Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The responses of an electrostatic aerosol classifier and an op- 
tical particle counter have been compared in the overlapping size 
range of both instruments from about 0.08 ym up to 0.3 wm. 


Investigation of the us hae distribution of sea-salt 
aerosol with a second-order closure turbulence model. Burk, 
S.D. pp 31-36 of Aerosols in science, medicine and technol- 
ysical and chemical p: ies of aerosols. Stoeber, 

; Hochrainer, D. (eds.). pan, Germany, F.R.; 
ee Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

We describe a preliminary effort in which recently devel- 
oped numerical boundary layer modeling techniques are used to ad- 
dress problems involving the production, transport and deposition 
of marine aerosols. Our focus here is on the behaviour of the large 
and giant sized sea-salt aerosol. 
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Concentration and size distribution of trace sub- 
"Graventorss G. pp 31-2 of Across in Hoef- 
37-42 of Aerosols in science, 


ee ee - 24 Oct 1980). 

There is no doubt that trees can reduce the concentration of 
cutis couketadin eaatniicds taht te als Shaanatin on 
airborne particulate matter. However, there exists very little quanti- 


in dustfall-conditions in Freiburg (1962- 
re of Aerosols in science, medicine 
we 


nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 
Annual variation in diffusion conditions give rise to a typical 
seasonal course of dustfall. Microscopic evaluation of particle num- 
bers gives much more information about air quality conditions than 
gravimetric methods. Longterm trends of particle number and 
mean particle size are mainly influenced by changes in precipitation 
intensity. A decreasing trend of soot-particles reflects a partial im- 
provement in air quality conditions as a result of stricter emission- 
regulations and using oil instead of coal in domestic heating. 


26101 Aerosols and climate. Benaric, M.M. Ae ¢ ant 
Aerosols in science, medicine and technolo 

chemical properties of aerosols. Stoeber, ae, 
D. Karlsruhe, Germany, F.R.; Fachinformationszentrum 
Energie, Physik, Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The deals with the influence of volcanic, cosmic, soil 
and desert dusts on climates and weather. 


26102 Determination of aerosol growth rates in the at- 
mosphere using lumped mode aerosol dynamics. Whitby, K.T. 
pp Op 105-116 of Aerosols in science, medicine and technolo Ww: 
ysical and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, 
— ee Energie, Physik, Mathematil 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

A Lumped Mode Aerosol Growth Model (LMAGM) has 
been developed which includes internal modal coagulation, inter- 
modal coagulation, nuclei to accumulation mode number transfer, 
condensation on the two modes, new particle injection into the 
nuclei mode, mass injection into both the nuclei and accumulation 
modes, either by condensation or other mechanisms, and dilution. 
Algorithms have been developed for the various mechanisms so 
that the model need only be integrated in time. This makes it easy 
to combine the LMAGM with other models such as plume models. 


26103 Polydispersity: Its effects on aerosol size distribu- 
tion measurements, Colcord, L.J.; Park, Y.O.; Anderson, P.; 

Gentry, J.W. pp 124-130 of Aerosols in science, medicine 
and technology. Physical and chemical pro lag of — 
sols. Stoeber, W.; Hochrainer, D. (eds), 

many, F.R.; Fachinformationszentrum Energie, ae Physik, 
Mathematik (1980). 
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From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
a yo (22 - 24 Oct 1980). 

In experimental measurements, an important consideration is 
how the degree of polydispersity affects the interpretation of the 
data. We have been especially concerned with this problem in the 
interpretation of diffusion battery measurements for very fine aero- 
= and measurements with non-spherical particles. In this paper, 

report significant results in three aspects of the general problem: 
1, 1 The effect of polydispersity on asymptotic methods for analyzing 
diffusion ba’ measurements; 2. analysis of power law classifiers; 


ttery 
and 3. the treatment of polydispersity for non-spherical particles. 


26104 Data reduction 

comparisons with a diffusion battery for submi- 
Ss size measurement. Sem, G.J. pp 131-138 of Aero- 
sols in science, medicine and technology. Physical and 
chemical properties of aerosols. Stoeber, W.; Hochrainer, 
D. (eds.). Karlsruhe, Germany, F.R.; 
a Energie, Physik, "Mathematik 
1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, ea F.R. (22 - 24 Oct 1980). 

electrical aerosol analyzer (EAA) is an instrument 
which pon aerosol particle size distributions in the 0.005-1.0 
micrometer diameter range. The EAA mobility analyzer should not 
be confused with the differential mobility analyzer which selects 
and passes a narrow size range of particles to be used for purposes 
such as calibration. 


26105 Characterization of suspended particulate matter 
by means of X-ray photoelectron spectroscopy. Alle » ae 

Battistoni, C.; Paparazzo, E.; Mattogno, G. pp 13 “144 of 
Aerosols in science, medicine and ee Ws pk and 
chemical properties of aerosols. Stoeber, hrainer, 
D. (eds.). Karlsruhe, Germany, F.R.; 

Fechinformationscentrum Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

ESCA has been proved to be a powerful analytical tool in 
elucidating the chemical composition and in providing unambi- 
guous information of oxidation state of elements present in suspend- 
ed particulate matter. On the other hand, ESCA quantitative data 
are affected by errors of a factor of 2.0-2.5 if compared with those 
emerged from bulk techniques. These errors can be reduced by col- 
lecting particles over filters whose surface do not exceed the sur- 
face analyzed by XPS: this means a collection filter of about 50 
mm’, avoiding problems due to surface inhomogeneity. 


26106 Microprocessor-controlled continuous condensation 
nucleus counter with sedimentation-diffusion-battery. Hol- 
laender, W.; Loedding, H.; Morawietz, G.; Pape, E.; 
Schless, D. p 151-154 ee Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The instrument described here is designed to measure the 
smaller part of size distributions from approx. 0.005 um-0.4 um so 
that there is a good overlap with the (optical) detector for larger 
particles. 


26107 Influence of wall losses on the counting efficiency 
of a condensation nuclei counter for submicron — 
Scheibel, H.G.; Becker, K.H.; Hessin, A.; Porstendoerfer, J.; 
Roebig, G. pp 160-167 of Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
E.R; Fachinformationszentrum Energie, Physik, Mathema- 
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From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

We studied the response of an automatic CNC and an abso- 
lute photographic CNC. First results were represented on the last 
GAF-meeting. One unknown question is the role of wall losses on 
the counting efficiencies of CNC’s. We calculated and tried to de- 
termine experimentally the wall losses in the photographic CNC 
during concentration measurement procedure. The wall losses were 
related to the counting efficiency of the photographic CNC for 
monodisperse hydrophobic Ag-aerosol and hydrophilic NaCl-aero- 
sol with particle diameters between 2.5 nm and 200 nm. 


nucleation rates measured in a two- 

piston expansion chamber. Strey, R.; Wagner, P.E. P 168- 
171 of Aerosols in science, medicine and technolo, i 

cal and chemical properties of aerosols. Stoeber, 

rainer, D. (eds.). Karlsruhe, aaa, A x 

ee Energie, Physik, Mathematik 
1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Published in summary form only. 


26108 H 


26109 Collection of ultrafine aerosols by nuclepore fil- 
ters, Gentry, J.; Spurny, K.; Schoermann, J.; Weiss, G.; 
Opiela, H. pp 172-177 of Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

From our experiments, it was concluded that the collection 
efficiency of the larger aerosols was only slightly influenced by dif- 
fusional depositions in the interstitial areas while the collection of 
the condensation aerosols was determined by diffusion. As a result, 
comparisons with recently published theories were made. 


26110 New system for measuring the size and concentra- 
tion of inhalable particulate of process streams. Smith, W.B.; 
Williamson, A.D.; Harris, D.B. pp 237-244 of Aerosols in 
science, medicine and technology. Physical and chemical 
fe to of aerosols. Stoeber, W.; Hochrainer, D. (eds.). 

Isruhe, Germany, F.R.; Fachinformationszentrum Ener- 
gie, Physik, Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

This paper contains a brief description of the systems that 
have been developed for sampling in process streams (in stack). 
The systems consist of two cyclones, or a cyclone and impactor in 
series, followed by a dilution device. 


26111 New method of producing calibration standards for 
X-ray fluorescence analyses of aerosols. Poetzl, K.; Kanter, 
H.J. pp 310-315 of Aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Published in summary form only. 


26112 Airborne particle emission characteristics of sta- 
tionary operated diesel engines. Israel, G.W.; ; Zierock, K.H.; 
Mollenhauer, K. pp 330-335 of Aerosols in science, medi- 
cine and technology. Physical and chemical properties of 
aerosols. Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). (In German) 
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From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The following contribution deals with the physical charac- 
terization of airborne particle diesel emissions under as close to im- 
mission conditions possible. 


Effect of temperature and composition on the bro- 
mination of polystyrene latex aerosols. Johnson, C.E.; 
Gentry, J.W.; Spatola, J.A. pp 336-341 of Aerosols in sci- 
ence, medicine and eA Physical and chemical mae 
erties of aerosols. Stoeber, Hochrainer, D. (eds.). 
ruhe, Germany, F.R.; Fachinformationszentrum Energie, 
Physik, Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

We treat the bromination of polystyrene latex (PSL) aerosols 
whose size range lies between 0.2 and 1.0 wm. By choosing this 
system, we have the advantages of a stable (solid) aerosol with 
known size and a reactive gas (Bra) which can be detected in trace 
amounts. We describe the experimental design, indicate the key ex- 
perimental findings, and indicate the steps which we are using to 
numerically simulate the reaction. 


26114 Influence of the expansion moisture on the deposit- 
ing of particles in impactors. Hochrainer, D.; Zebel, G. pp 
342-346 of Aerosols in science, medicine and technolo W 
Physical and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, 
Fachinformationszentrum Energie, Physik, 7 a 
(1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

As can be seen from theoretical considerations, a notable 
mass increase due to water condensation can not occur as a result 
of the short duration of the particles in the flow. This was experi- 
mentally shown. The improved adherance of the particles resulting 
from a thin water skin could not be experimentally verified. 


26115 Influence of natural or anthropogenic sources on 
the marine aerosol size spectrum. Tymen, G.; Butor, J.F.; 
Renoux, A.; Madelaine, Sat p 8-13 of Aerosols in science, 
medicine and technology. Physi ical and chemical properties 
of aerosols. Stoeber, W.; Seelaeeiner, D. (eds.). Eicheuhe 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

In this study, modifications of marine particle size distribu- 
tions by natural or anthropogenic sources have been pointed out. In 
future, the size range below 0.01 ym will have to be investigated, 
on a physicochemical aspect, for a better and more precise compre- 
hension of marine aerosol behaviour. 


26116 Size distribution of mineral dust. D’Almeida, G.; 
Jaenicke, R. 14-30 of Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

In this work, a combination of Scanning Electron Micro- 
scope and Light Microscope was used to study both the soil and 
the mineral aerosol size distribution. In addition, the soil particles 
larger than 16 ym were studied with sieving. 
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26117 Letety of Sear mortd qemeed be mame of 9 
newly developed five-stage impactor. Wagner, H.; Georgii, 
H.W.; Stein, D. 70-74 of Aerosols in science, medicine 
and technology. Physical and 07 y ~~ of y= 
sols. Stoeber, W.; Hochrainer, D. ~ A 

many, F.R.; A ee ko Energie, Physik, 
Mathematik (1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The atmospheric aerosol exhibits characteristic differences 
regarding form and size of the particles as well as their chemical 
consistency. The heavy metal components are of particular interest 
which are contained in the aerosol particles as well as their distri- 
bution on the various size ranges of the aerosols. It is possible to 
determine the aerosol size spectrum in the region of the large and 
giant nuclei using a stage impactor. A five-stage impactor was de- 
veloped to investigate the size distribution of the heavy metal aero- 
sols and the aerosol masses deposited on the single stages by means 
of atomic absorption spectroscopy on heavy metals. 


26118 Structure of the size distribution of urban aerosols 
in the region of the accumulation mode. Luerzer, C. pp 75-83 
of Aerosols in science, medicine and technology. Physical 
and chemical properties of aerosols. Stoeber, W.; Hoch- 
rainer, D. (eds.). Karlsruhe, Germany, F.R.; 
Fachinformationszentrum a, Physik, Mathematik 
(1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The statistical analysis of a large number of 24-hour meas- 
urements of the size distribution of urban aerosols enables one to 
fairly reliably estimate the type and extent of the influence of var- 
ious meteorological parameters on the structure of the accumula- 
tion mode. The modal particle diameter is considerably influenced 
by the air humidity. The growth curves for the accumulation mode 
of the urban aerosol can be derived from the data which agree with 
those obtained under laboratory conditions. 


26119 Trace metal composition of settling dust and ambi- 
ent aerosol close to a highway. Richter, F.W.; Waetjen, U. 
84-89 of Aerosols in science, medicine and technolo 
Physical and chemical properties of aerosols. Stoeber, W.; 
Hochrainer, D. (eds.). Karlsruhe, Germany, F.R.; 
ee Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

In this work PIXE analysis is applied to samples of dust fall- 
out, collected with a very simple rain-shielded device during peri- 
ods of 1 week. This apparatus in conjunction with PIXE analysis 
yields the possibility to monitor long term dust fallout for a number 
of elements without preconcentration of sample material. Results 
are given for the dry deposition rate close to a highway before and 
after opening. For comparison the values of trace metal concentra- 
tion in aerosol size fractions are presented, some of them taken 
during the same sampling period. 


26120 Aerosol investigations around heavy metal indus- 
tries in Bremen, Germany, with photon excited X-ray fluores- 
cence analysis. Maywald, C.; Wehrse, R.; Schreiber, P.; 
Kirschke, P.; Scheer, J.; Baetjer, K. pp 90-95 of Aerosols in 
science, medicine and Seocben Wi; Physical and chemical 
properties of aerosols. Stoeber, Hochrainer, D. (eds.). 
Karlsruhe, Germany, F.R.; Fachinformationszentrum Ener- 
gie, Physik, Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 
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aerosol size distribu- 
smog situations in Berlin/West. Heits, yd ew vg 


ive characterizations of urban 
aerosols which were carried out in the US cannot be related to our 


berg, Germany, F.R. a3 - 24 Oct 1980). 
Previous results of comprehensi 


smog alerts in January 1980 caused by very high ambient SO, and 
CO concentrations during long lasting inversion periods. This pro- 
vided us with the possibility to measure the variation of the aerosol 
size distribution in connection with other aerosol parameters and 
gaseous constituents during these pollution episodes. To accomplish 
a characterization of the Berlin aerosol we are trying to make si- 
multaneous measurements of as many physical and chemical prop- 
erties of the aerosol as possible. 


26122 Problems of remote sensing measurements of at- 
mospheric aerosols. Paffrath, D.; Singler, A.; Kirchensch- 
lager, E. pp 117-123 of Aerosols in science, ‘medicine and 
ane vos 3 — and chemical properties of aerosols. 

ochrainer, D. (eds.). Karlsruhe, Germany, 
PR rp Bh. Re Energie, Physik, Mathema- 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Although it was possible to obtain a correlation between dry 
aerosol mass concentration and lidar extinction coefficient in the 
range between 3 and 200 pg/m* which could be used as a calibra- 
tion curve, we have to take into account that the measurement ac- 
curacy is very much limited, and that there are considerable influ- 
ences of relative humidity. We claim, therefore, that the extinction 
coefficient, as well as the backscatter coefficient, is not a very suit- 
able measure of air pollution which is, indeed, only determined by 
the dry particle mass and not by the water content of the particles. 


S eie® te Cente pete 

region, W ittig, S.; Zahoransky, R.; 

Sakbani, K. pp 145-150 of Aerosols in science, medicine and 

technology. ical and chemical properties of aerosols. 

Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 

F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). (In German) 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The DQ method has proved itself reliable and sufficiently 
accurate in laboratory tests. Earlier measurements are thus con- 
firmed. As neither calibrations nor a lengthy measured value proc- 
essing are necessary for the technical task of measuring, the system 
can be assembled quickly and easily and the method applied. Short 
time and high velocity flows are prefered fields of application, as 
well as multiphase and hot gas flows of high particle concentrations 
in which single particle counters no longer come into question. A 
loss of information compared to single particle counters must be 
taken in account as without the knowledge of the distribution, the 
system can only determine average diameters and concentrations. 


New application of the PNL long-range transport 
model to assess the air quality impacts of emitted fine parti- 
cles. Eadie, W.J.; Davis, W.E.; Sandusky, W.F. (Battelle, 
Pacific Northwest Lab., Richland, WA). pp 291-294 of 

of air pollution me- 
and second conference on industrial meteorology. 
; American Meteorological Society (1980). 
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From 2. joint conference on applications of air pollution me- 
teorology and second conference on industrial meteorology; New 
Caen, LA, Sa) Os hae E>. 

One objective of the Assessment Program (RAP) is 
to develop a useful tool for the Division of Environmental Impacts 
of the Department of Energy to assess the air quality impacts re- 
sulting from various energy-technology use scenarios. To accom- 
plish this objective, pollutant transport and dispersion calculations 
were made by use of the Pacific Northwest Laboratory (PNL) 
long-range transport model. The pollutant of concern is emitted 
fine particulates. To make the results most useful, a unit emission 
source was at the centroid of each Air Quality Control 
Region (AQCR), and the air quality impact on each AQCR was 
computed. A matrix was calculated of the average fine particulate 
concentration for each receptor AQCR resulting from the unit fine 
particulate emission from each AQCR. The superposition of air 
quality impacts from different emission sources is permitted in the 
PNL long-range transport model. Therefore, the AQCR-to-AQCR 
matrix can be used with any siting scenario of energy technology 
use to predict the air quality impact on any AQCR of the projected 
emissions from other AQCRs by multiplying the appropriate matrix 
elements by the projected emissions and summing over the emitting 
AQCRs. 


26125 recteetiann of Soiiend comnts sites of SD 
SO, based a simple chemical and dynamical model. 
Scott, B.C. ttelle Northwest Lab., Richland, WA). pp 
389-396 of Second joint conference on applications of air 
pollution meteorology and second conference on industrial 
=a ad Boston, MA; American Meteorological Soci- 

From 2. joint conference on applications of air pollution me- 
teorology and second conference on industrial meteorology; New 
Orleans, LA, USA (24 Mar 1980). 

Much recent research has centered around trying to establish 
the rate of and the mechanisms leading to the aqueous phase trans- 
formation of SO: to SO, in the atmosphere. In spite of the interest, 
however, reliable atmospheric observations of the transformation 
phenomena are limited. The purpose of the present paper is to pres- 
ent results derived from an indirect approach for examining SO: 
transformation within clouds during winter and summer storms. 
Since these storms act as giant vacuum cleaners and process large 
quantities of polluted air from the mixing layer, substantial amounts 
of pre-existing or sulfate should be drawn into the 
storms. An additional objective of this work is to estimate the por- 
tion of the observed sulfate deposition that can be accounted for by 
this pre-existing, ingested sulfate aerosol. 


26126 Particle and gas dry deposition: a review. Sehmel, 
G.A. (Pacific Northwest Lab., Richland, WA). Atmospheric 
Environment; 14: 983-1011(1980). Contract EY-76-C-06-1830. 

Published numerical values of particle and gas dry deposi- 
tion velocities are summarized, but results have not been general- 
ized. The deposition velocities for gases range over three orders of 
magnitude and the deposition velocities for gases range over four 
orders of magnitude. For numerical prediction purposes, a model 
developed by Sehmel and Hodgson is recommended. 
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REFER ALSO TO CITATION(S) 24410, 25524, 25525, 26038, 26041, 26050, 
26182, 26183, 26187, 26215 


26127 (DOE/EML—399, pp 26-30) Measurements of 


filter of surface air. Feely, H.W.; Toonkel, L.E. 
Nov 1981. NTIS, PC A16/MF AOl. ‘Order Number 
DE82010504. 


In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Filter samples of surface air have been collected at the Ches- 
ter site since October 1976. Monthly composite samples were pre- 
pared for the analysis of trace metals by x-ray fluorescence, and for 
gamma counting and spectrometric analysis. Measurements of con- 
centrations of beryllium 7, ziconium 95, cerium 144 and cesium 137 
were made. (ACR) 
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(DOE/EML—399, pp 195-206) Environmental ra- 
diation monitoring. Miller, K.; de Planque, G.; Gulbin, J.; 
Boyle, M. Nov 1981. NTIS, PC Al6/MF AOl. Order 
Number DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

The exposure rate due to the penetrating component of the 
external ionizing radiation field (gamma-rays + cosmic-ray secon- 
daries) is monitored at Chester, NJ with high pressure ionization 
chambers (HPIC) and LiF thermoluminescence dosimeters (TLD). 
The concentration of naturally occurring radionuclides in the soil 
and the inventory of any man-made fallout products is checked an- 
nually using both in situ gamma-ray spectrometry and laboratory 
analysis of soil samples. 


26129 (DOE/EML—399, Pp 213-245) Radon-222 meas- 
urements at Chester. Fisenne, ILM. Nov 1981. NTIS, PC 
A16/MF A01. Order Number DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Continuous hourly concentrations of radon 222 measured at 
the Chester, NJ site are presented for 1981. (ACR) 


26130 (LBL—11990, pp 4.16-4.23) Radon: emanation 
studies, indoor measurements, and control strategies. Nero, 
A.; Boegel, M.; Ingersoll, J.; Nazaroff, W.; Revzan, K.; Za- 

, G. Jul 1981. NTIS, PC A16/MF A0O1. Order Number 

82005575. 

In Energy & Environment Division, annual report FY 1980. 

Investigations focussed primarily on the following activities: 
Measuring the rate of radon emanation from commonly-used build- 
ing materials; Monitoring radon and daughter levels in conventional 
and energy-efficient residential buildings; Developing appropriate 
monitors for detecting radon and radon daughters; and Evaluating 
control techniques and strategies effective in limiting indoor con- 
centrations. 


26131 (PNL—4100-Pt.3, pp 27-50) Fission and fusion. 


Feb 1982. NTIS, PC AO: 
DE8201 1094. 

In Pacific Northwest Laboratory annual report for 1981 to 
the DOE Office of Energy Research. Part 3. Atmospheric sciences. 

Progress is reported in the following areas of research: air 
pollution dry deposition - radioisotopes as particles and volatiles; 
and particle resuspension and translocation. The major pollutants of 
concern from the nuclear energy industry are long-lived particles 
(i.e., plutonium and other radionuclides) and waste heat and water 
vapor from power plant cooling systems. Research activities in- 
clude studies of atmospheric diffusion and deposition of material on 
the earth's surface, resuspension of particulate matter, and regional 
and global transport of material. Transport studies include the mod- 
eling of vertical diffusion and deposition, the determination of the 
effect of wind speed on resuspension rates and study of the vertical 
temperature structure. 


/MF AOl. Order Number 


(PNL-SA—9934) Recent developments in the dosi- 
metry of the Hiroshima-Nagasaki survivors. Roesch, W.C. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1981. 
Contract AC06-76RL01830. 24p. (CONF-811165—1). 
NTIS, PC A02/MF AO1. Order Number DE82005223. 
From Seminar at Harvard University Medical School; 
Boston, MA, USA (5 Nov 1981). 
The report describes ongoing studies intended to improve 
the estimates of the radiation doses received by the survivors of the 
atomic bombs dropped on Hiroshima and Nagasaki in 1945. (ACR) 


26133 Monitoring of dose rates and radiation flux density 
in working rooms. Chapter 3. Measurement of dose equivalent 
rate and neutron flux density. Kraitor, S.N. pp 60-61 of Do- 
zimetricheskij i radiometricheskij kontrol’ pri rabote s ra- 
dioaktivnymi veshchestvami i istochnikami ioniziruyush- 
chikh izluchenij (metodicheskoe rukovodstvo). Tom 1. Or- 
izatsiya i metody kontrolya. Grishmanovskii, V.I. (ed.). 
oscow, USSR; Atomizdat (1980). (In Russian) 

The problems of determining the neutron field characteris- 

tics (dose equivalent rate and flux density) in relation to the envi- 
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ronmental monitoring by radiation protection services are dis- 
cussed. The measurement devices used for measuring dose equiva- 
lent rate and neutron flux density RUS-U8 multi-purpose scintilla- 
tion radiometer and RUP-1 multi-purpose transportable radiometer 
as well as measurement technique are described. Recommendations 
are given for checking measuring devices calibration, registering 


measurement results. 


26134 Monitoring of the contamination of air and venti- 
lating discharges. Chapter 4. Main tasks of the monitoring of 
air contamination and its peculiarities. Bad'in, V.I.; Margulis, 
U.Ya.; Khrushch, V.T. pp 68-71 of Dozimetricheskij i ra- 
diometricheskij kontrol’ pri rabote s radioaktivnymi vesh- 
chestvami i istochnikami ioniziruyushchikh izluchenij (meto- 
dicheskoe rukovodstvo). Tom 1. Organizatsiya i metody 
kontrolya. Grishmanovskii, V.I. (ed.). Moscow, USSR; Ato- 
mizdat (1980). (In Russian) 

The problem of monitoring of air contamination in working 
rooms and sites are considered. One of the main monitoring prob- 
lems is obtaining of rapid information due to continuous or periodic 
monitoring of radioactive substances concentration in the air. Paral- 
lel with this systematic investigations to reveal contamination 
sources and development of measures on improvement of working 
conditions of the personnel must be carried out. Main criterion for 
estimation of personnel irradiation is direct measurement of content 
or intake of radioactive substances by human organism realized by 
means of radiation counters for a man or by biophysical monitoring 
methods. The method for estimation of the internal irradiation dose 
equivalent on the example of estimation of the dose due to inhala- 
tion of radioactive substance by persons shie!ded during a working 
shift by “Lepestok-200” respirator is considered. Standard geomet- 
ric deviation values for elementary parameters are given. 


26135 Monitoring of the contamination of air and venti- 
lating discharges. Chapter 4. Methods of sampling radioactive 
aerosol and gases. Bad'in, V.I.; Margulis, U.Ya.; Khrushch, 
V.T. pp 71-87 of Dozimetricheskij i radiometricheskij kon- 
trol’ pri rabote s radioaktivnymi veshchestvami i istochni- 
kami ioniziruyushchikh izluchenij (metodicheskoe ruko- 
vodstvo). Tom 1. Organizatsiya i metody kontrolya. Grish- 
manovskii, V.I. (ed.). Moscow, USSR; Atomizdat (1980). 
(In Russian) 

The problems connected with radioactive aerosol and gas 
sampling for monitoring of radioactive air contamination are con- 
sidered. Attention is given, in particular, to the sample representati- 
vity by space, time and physicochemical characteristics. Sampling 
devices are described and their classification is carried out. De- 
scribed in detail are aerosol filters on the base of FP material used 
as intercepting elements, their basic parameters and physicochemi- 
cal properties are given. Separators-classifiers of aerosol particle di- 
mensions are considered as well. 


26136 Monitoring of the contamination of air and venti- 
lating 4. Determination of ‘*'I discharge 
into the Semova, R.V. 102-106 of Dozimetri- 
cheskij i radiometricheskij kontrol’ pri rabote s radioaktiv- 
nymi veshchestvami i istochnikami ioniziruyushchikh izlu- 
chenij (metodicheskoe rukovodstvo). Tom 1. Organizatsiya i 
metody kontrolya. Grishmanovskii, V.I. (ed.). Moscow, 
USSR; Atomizdat (1980). (In Russian) 

The method of determination of ‘I discharge into the at- 
mosphere is considered. The method is based on physical sorption 
of the molecular iodine and its compounds by activated carbon or 
on iodine chemical sorption by some silver compounds on various 
substrates. In the presence of nitrogen oxide and acid vapours in 
the discharges the method is used which is based on chemical sorp- 
tion, in the absence - the method used on physical sorption. The 
method of sampling, materials and samplers are described. The **I 
activity measurement has been performed by ‘y-spectrometric 
method. The methods of determination of **'I average daily con- 
centration in the discharge and * "I discharge power are given. 
Errors and sensitivity of measurements are given. 
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oan 4 a Detoratention a eten t 
Chapter 4, content 
rooms, Gaevoi, V.K.; Belovodskii, 
L.F.; Grishmanovskii, V.I.; Nefedov, N.V.; Z ykov, V.M. PP 
118-133 of Dozimetricheskij i radiometricheskij Kontrol” pri 
rabote s radioaktivnymi veshchestvami i istoc ioni- 
ziruyushchikh izluchenij (metodicheskoe rukovodstvo). 
Tom 1. Or tsiya i metody kontrolya. Grishmanovskii, 
V.L. (ed.). — USSR; Atomizdat (1980). (In Russian) 
Three monitoring methods - freezing (1), bubbling (2) and 
diffusion method (3) permitting to measure average HTO concen- 
tration in the air of working rooms, in ventilating discharges and in 
the technologic equipment for the period of sampling within the 
limits from 30 minutes to 7 days are proposed. The method (1) is 
based on the freezing of water vapours from the air under control 
and measuring HTO concentration in condensate obtained. The 
method (2) is based on the controlled air pumping through an ab- 
sorber device-bubbler with subsequent measuring the HTO activity 
absorbed in the bubbler. The method (3) is based on measuring the 
HTO activity diffused from the air under control through a shell of 
polyvinylchloride and absorbed distilled water contained in the 
shell. The apparatus applied, methods error and sensitivity are con- 
sidered. 


26138 Monitoring of the contamination of air and venti- 
lating Chapter 4. Determination of the concentra- 
tion of triti aerosols. Belovodskii, L.F.; Gaevoi, 
V.K.; Grishmanovskii, V.I.; Mishin, N.A.; Tokarev, G.L. 
PP 133-143 of Dozimetricheskij i radiometricheskij kontrol’ 
pri rabote s radioaktivnymi veshchestvami i istochnikami 
ioniziruyushchikh izluchenij (metodicheskoe rukovodstvo). 
Tom 1. hg meg: i metody kontrolya. Grishmanovskii, 
V.I. (ed.). Moscow, USSR; Atomizdat (1980). (In Russian) 


Simple and rapid methods of monitoring of tritium com- 
pounds concentration in the air are suggested. The methods are 
based on deposition of T-compound aerosols on filters with subse- 


quent chemical or thermal decomposition of selected samples and 
measurement of the released tritium by ionization method. More- 
over, the quantitative determination of the selected sample activity 
is performed by bremsstrahlung created by tritium A-particles. The 
apparatus and the measuring procedure are described. The methods 
for measurement result processing, sensitivity and errors are consid- 
ered. 


26139 Monitoring of the contamination of air and venti- 
Chapter 4. Monitoring of tritium dis- 
charges. Gaevoi, V.K.; Grishmanovskii, V.I.; ves 
Kukolkin, A.A.; Tokarev, G.L. pp 143-151 Do 
cheskij i radiometricheskij kontrol’ pri rabote s pa no 
veshchestvami i istochnikami ioniziruyushchikh izlu- 
Chen (metodicheskoe rukovodstvo). Tom 1. Organizatsiya i 
metody kontrolya. Grishmanovskii, V.I. (ed.). Moscow, 
USSR; Atomizdat (1980). (In Russian) 

The technique for T and HTO continuous monitoring in 
ventilating discharges as well as monitoring of tritium-bearing aero- 
sols is suggested. Materials and apparatus necessary for monitoring 
are described. The problems of equipment preparation to operation 
as well as its calibration are discussed. The measurement procedure 
and data processing are also considered. The equipment used en- 
sures measurement of T and its compounds within the following 
limits: 1) average concentration of T, HTO in case of using ioniza- 
tion chambers and bubblers is from 5x10~* to 5x10~* Ci/); 2) aver- 
age concentration of HTO in case of using diffusion devices is 
4x10 * Ci/ml (t=0.5 h) and 1x10 Ci/ml (t=7 days) at sensitivity 
of HTO measuring in water of 1x10~*° Ci/ml; 3) concentration of 
aerosols at the volume of pumped air 10*1 is within the limits from 
3x10-* to 3x10~* Cif. 
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26140 Monitoring of the contamination of air and venti- 
lating discharges. Chapter 4. Determination of Rn concentra- 
tion in the air, Shalaev, I.L.; Spirin, V.D.; Zuevich, F.L; 
Luchenko, K.S.; Pashchenko, L. ~ pp | 151-156 of Dozimetri- 
cheskij i radiometricheskij kontrol’ pri rabote s radioaktiv- 

veshchestvami i istochnikami ioniziruyushchikh izlu- 
Shen < metodicheskoe rukovodstvo). Tom 1. Organizatsiya i 
a kontrolya. Grishmanovskii, V.I. (ed.). Moscow, 
USSR; Atomizdat (1980). (In Russian) 

The technique for determination of Rn concentration in the 
air while performing radon surveys under mine conditions on the 
base of commercial sampler and radiometric apparatus is proposed. 
The method is based on the Rn physical sorption by activated 
carbon during controlled air pumping by means of a blast blower 
through a miniature sorption column. The sample activity is meas- 
ured according to B- or y-radiation depending on apparatus availa- 
ble. Necessary materials and equipment, device calibration, sam- 
pling and samples activity measuring are described in detail. Atten- 
tion is given to the problem of activated carbon regeneration. The 
method possesses a higher sample representativity, rapidity and effi- 
ciency. 


26141 Monitoring of the contamination of air and venti- 
lating Determination of the discharge of radioac- 
tive noble gases (RNG) into the atmosphere. Semova, R.V. 
pp 161-163 of Dozimetricheskij i radiometricheskij kontrol’ 
pri rabote s radioaktivnymi veshchestvami i istochnikami 
a izluchenij (metodicheskoe_rukovodstvo). 
Tom 1. fg meng: i metody kontrolya. Grishmanovskii, 
V.I. (ed.). Moscow, USSR; Atomizdat (1980). (In Russian) 
The method of monitoring of the discharge of radioactive 
noble gases (RNG) into the atmosphere is proposed. The method is 
based on continuous pumping of the air purified of aerosols selected 
out of discharge ventillation systems through an ionization cham- 
ber, measuring RNG concentration in the air and determining the 
volume of the air discharged through the ventilation system. For 
determining RNG concentration in discharges the “Kaktus” or 
“Baxan” devices are used. The "Kaktus” device operation in the 
course of monitoring is described. The error of average daily con- 
centration determination must not exceed +- 35%, error of the de- 
termination of consumption in pipes is not more than +- 15%, 
error of RNG discharge power determination is +- 40%. 


Seoutniee f he sentemination of air and venti- 
lating discharges. onda og va . Determination of the 
of a-activity aerosols by autoradiography. Bolotov, Yu.A.; 
Samoilova, Yu.N. pp 163-175 of Dozimetricheskij i radiome- 
tricheskij kontrol’ pri rabote s radioaktivnymi veshchest- 
vami i istochnikami ioniziruyushchikh izluchenij (metodi- 
cheskoe rukovodstvo). Tom 1. yng? i metody kon- 
trolya. Grishmanovskii, V.I. (ed.). Moscow, USSR; Atomiz- 
dat (1980). (In Russian) 

The method for determination of the dispersion and activity 
of a-active aerosols sampled with filters of FP fabric which are 
placed in stationary or individual samplers and used for measuring 
radioactive substance concentration in the air is suggested. The pur- 
pose of the method is determination of median aerodynamic diame- 
ter of particle distribution by activity or mass and standard square 
deviation for these values. The method is based on simultaneous mi- 
croscopic and autoradiographic investigations of sample of aerosols 
sampled with F.P. The technique comprises the following stages: 
preparation of filter with aerosol sample for emulsion coating, prep- 
aration of nuclear emulsion for casting and filter coating with it, 
emulsion exposure and development, microscopic investigation of 
radioactive particles and data processing. 


26143 Radiolytic formation of condensation nuclei. Me- 
tayer, Y.; Madcluine, G. Pp, 155: -159 of Aerosols in science, 
medicine and technolo ysical and chemical i 
of aerosols. Stoeber. ; Hochrainer, D. (eds.). 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 
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purpose of this study is to measure the nuclei produc- 

their evolution under different sets of conditions: 

nature of the radioactive gaseous species, concentra- 
of the impurities added to the irradiated air. 


Cascade impactor calibration for measurements of 
size distributions in the atmosphere. Roebig, G.; 
K.H.; Hessin, A.; Porstendoerfer, J.; Scheibel, H.G. 
02 of Aerosols in science, medicine and technolo W: 
and chemical properties of aerosols. Stoeber, 
Hochrainer, D. (eds.). Karlsruhe, Germany, 
= Energie, Physik, Mathematil 
From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 
report on the ique and on the 


techniq 
distribution of the radionuclides ***Pb, **Pb and ’Be in ambient 
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26145 egy = lg ge Foggy FF AF cong 
Danish forests. Johnsen, I. (Univ. of Co yen, Den- 
mark). pp 237 of Effects of air pollutants on Mediterranean 
and temperate forest ecosystems. Berkeley, CA; Pacific 
Southwest Forest and Range Experiment Station ( 1980). 
From International symposium on effects of air pollutants on 


USA (22 Jun 1980). 

Effects of air pollution on Danish forests are considered for 
SO:, NO/sub x/, Os flourides, heavy metal and hydrogen ions from 
atmospheric deposition. (PSB) 


5006 Regulations 
REFER ALSO TO CITATION(S) 24929, 24930, 24931, 24932 


26146 (CONF-791163—, pp 151-153) International air 
pollution agreement. Hennessey, J.L. ternational Joint 

issi Ottawa, Ontario). 1979. NTIS, PC Al4/MF 
A01. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

An overview of the International Joint Commission's per- 
spectives in air quality control is presented. The Commission's role 
in securing bilateral agreements between nations is addressed. (PSB) 


26147 PR gee wap? 163-171) Sisyphus syn- 
drome: air pollution, acid and public responsibility. 
Ss G. (President’s Council on Environmental Quality, 
ashington, DC). 1979. NTIS, PC Al4/MF AOl. Order 
Number DE82003115. 
From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 
The author views energy conservation as the final solution 
for acid rain abatement and sees little economic impact from imple- 
menting that solution. He reviews political aspects and especially 
citizen responsibility for affecting the legal process, since in the 
final analysis only laws supported by the people can be successful. 
(PSB) 


(CONF-791163—, pp 173-177) Acid rain: the envi- 
ronment, current stress, and a Martin, H.C. (At- 
oe NTIS a iaovion, Downsview, Ontario). 

Al4/MF AOl. Order Number 
DES2003115." 


From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

After an overview of acid rain consequences the author 
urges political, economic, and scientific solutions be sought by co- 
operation among nations. (PSB) 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5006 Regulations 


26149 (CONF-791163—, pp 203-208) ie legal rem- 
edies, Swaigen, J. (Canadian Environmental Law Associ- 
ation, Toronto, Ontario). 1979. NTIS, PC Al4/MF AOl. 
Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

This paper reviews the jurisdiction of Canada’s federal gov- 
ernment to control acid rain and the laws that affect transfrontier 
transport of that pollution. (PSB) 


26150 (CONF-791163—, pp geet Welvenee to act: 
and = commitment, Rauch, R.J. (Environmental 
ense Fund, W DC). 1979. NTIS, PC Al4/MF 
A01. Order Number DE82003115. 
From Action seminar on acid precipitation; Toronto, Canada 


Ca 
The US legal system in place for control of acid rain is dis- 
cussed in this paper built around the Clean Air Act. (PSB) 


(LBL—11990, pp 1.41-1.44) Air quality con- 
on implementing the National Energy Plan in Federal 
Chapman, T.; Sextro, R. Jul 1981. NTIS, PC 
16/MF AOl1. Number DE82005575. 
& Environment Division, annual report FY 1980. 
is based in part on the changes in emissions of 
(FPM) and sulfur oxides (SO/sub x/) in Fed- 
would result from implementation of the Na- 
‘gy Plan (NEP-II). While pointing out some assumptions 


abatement in 

Volume 1: Europe, July 1980, Final report. — on 
(Northwestern Univ., Evanston, IL (USA)). J 1980. 230p. 
NTIS, PC All/MF AOl. 

The development and implementation of aircraft noise con- 
trol regulations in various European states are described. The coun- 
tries include the United Kingdom, France, Switzerland, Federal 
Republic of Germany, Sweden, Denmark, and the Netherlands. 
Topics discussed include noise monitoring, airport curfews, land 
use planning, and the government structure for noise regulation. 


26152 (NASA-CR—152356) Transport jet aircraft noise 
foreign countries: 


26153 (NASA-CR—152357-VOL-2) Transport jet aircraft 
noise abatement in foreign countries: Growth, 

impact. Volume 2: Pacific Basin, August 1980. Final report. 
Spencer, F.A. (Northwestern Univ., Evanston, IL (USA)). 
Aug 1980. 202p. NTIS, PC A10/MF AOl. 

Noise control measures at the international airports of 
Hawaii, New Zealand, Australia, Hong Kong, Japan, and Singa- 
pore were studied. Factors in noise control, such as government 
pre rls gee The increasing power of environmental 

vis-a-vis aviation departments is noted. The following 
methods of dealing with aircraft noise are examined by type of con- 
trol: noise at the source control noise emmission controls, zoning, 
building codes, subsidies for relocation, insulation, loss in property 
values, and for TV, radio and telephone interference and noise-re- 
lated landing charges. 


Brock, W.M.; Morse, D.W.; Shin, S.S.; ,. 
(Dept. of Interior, Denver, CO). pp 236 of Effects of air 
cri a on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 
From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 


USA (22 Jun 1980). 
The National Park Service (NPS) has the legal responsibility 
and authority to preserve and protect the resources of lands under 
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its jurisdiction. Air pollution has been recognized as a significant 
threat to the parks and the 1977 Amendments to the clean Air Act 
provided the Service the authority and responsibility to protect re- 
sources that are air quality related. The NPS Air Quality Office in- 
tends to conduct research programs to determine air pollution ef- 
fects, to emphasize the use of sensitive receptors to detect effects, 
as well as to ensure that scientific evidence is readily available 
when NPS must make determinations of adverse effects. These ef- 
forts are subject to time and funding limitations and therefore 
guidelines on setting research priorities are being developed. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 24606, 25782, 26243, 26325, 26326, 26497, 
26558, 26559 


26155 (LA—8948-PR, pp 98) Natural regeneration of 
Seniemes shan an teltes ten and land use. Potter, 
L.D.; Foxx, T.S.; Barnes, F. 


1981. NTIS, PC A06/MF 

A01. Order Number DE82002955. 
In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 
In general, Ponderosa pine forests of the Southwest are slow 
to recover after wildfire. Artificial restocking is routinely carried 
out. Because of differing philosophies in land use management, 
lands under jurisdiction of each agency were treated somewhat dif- 
ferently after the La Mesa fire. Lands controlled by the National 
Park Service were not logged after the fire, and no artificial res- 
tocking is anticipated. Lands under jurisdiction of the United States 
Forest Service were logged and restocking is scheduled for 1981. 
All lands, with the exception of 0.7 km? on the LA/NERP, were 
seeded with six native grasses soon after the fire to prevent severe 
soil loss. The results are discussed. 


26156 (LA—8948-PR, pp 99) Comparative winter nutri- 
tion of Elk in the Jemez Mountains, New Mexico. Rowland, 
M.M.; Alldredge, A.W.; Ellis, J.E.; White, G.C. 1981. 
NTIS, PC A06/MF A011. Order Number DE8200295 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Studies of winter diet quality and nutritional status of eik 
were conducted in the Jemez Mountains in 1979 to 1980. A recent- 
ly burned montane area, including LA/NERP lands, and an un- 
burned area were selected for winter range comparisons. 


26157 ap tg pp 99) Influence of winter range 
quality on elk condition. Weber, B.J.; White, G.C. 1981. 
NTIS, PC A06/MF AO1. Order Number DE8200295 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 

Condition of elk utilizing portions of the area burned by the 
La Mesa fire was established from animals live-trapped at Bandelier 
National Monument (BURN, N = 20) during winter, 1980. Values 
obtained from elk at the BURN were compared to those of elk 
trapped at a similar, but unburned habitat (BACA, N = 16) during 
the same time period. Animal condition was evaluated on the basis 
of weight, depth of back fat (DBF), and several blood parameters. 


26158 (LA—8948-PR, 99-100) Pinon-juniper habitat 
types. Barnes, F.J. Sep 1981. NTIS, PC A06/MF AOI. 
Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
a tal research programs. Progress report, January-December 

The aim of the pinon-juniper habitat study is to determine a 
graded series of habitat types in the pinon-juniper woodland of the 
LA/NERP and adjacent lands. These studies will provide the basis 
for an eco-physiological investigation into the distribution of Pinus 
edulis and Juniperus monosperma, the dominant tree species of the 
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woodland. The final study will provide information for developing 
a management tool to determine production potential of the various 
habitat types of pinon-juniper woodland of the Southwest. 


26159 (LA—8948-PR, pp 100) Status of the flora of the 
Los Alamos National Environmental Research Park. Foxx, 
T.S.; Tierney, G.D. Sep 1981. NTIS, PC A06/MF AO1. 
Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 

Under the Endangered Species Act of 1973, it became neces- 
sary to locate critical habitats of plant species in danger of extinc- 
tion on state and federal lands. A study to provide information re- 
garding locations of possible endangered, threatened, protected, and 
rare plant species within the LA/NERP was initiated in August, 
1977. Results of the survey of the LA/NERP for endangered, 
threatened and rare plant species have been published in LA-8050- 
NERP, Vol. 1 Status of the Flora of the Los Alamos National En- 
vironmental Research Park 1980 and are briefly described in this 
report. 


26160 (PNL—4100-Pt.2, pp 1-10) National environmen- 
tal research park. Rickard, W. 7 Feb 1982. NTIS, PC A08/ 
MF AO1. Order Number DE82011301. 

In Pacific Northwest Laboratory Annual Report for 1981 to 
the DOE Office of the Assistant Secretary for Environmental Pro- 
tection, Safety, and Emergency Preparedness. Part 2. Ecological 
Sciences. 

The Hanford NERP, one of five National Research parks, 
contains ecosystems representative of North American semi-arid 
steppes. This report summarizes available information concerning 
vegetal and mammal populations associated with the bitterbrush-sa- 
gebrush habitat type on the Hanford site in relation to fire and land 
disturbances, and the future of native biota under industrial rather 
than agricultural land use. This report also summarizes the ecologi- 
cal behavior of elemental iodine on the Hanford site. In one experi- 
ment on the uptake of trace elements, trace element uptake in sage- 
brush plants was demonstrated. In another experiment, the use of 
the cation content of desert shrub leaves was investigated, which 
proved useful as a way to improve ecological classification. Also, 
Hanford wildlife studies and research projects conducted by gradu- 
ate students as a part of Hanford NERP activities in 1981 are brief- 

summarized. 


ly 


26161 (PNL—4100-Pt.2, P 11-14) Terrestrial ecology. 
Rogers, L.E. Feb 1982. » PC AO8/MF AOl. Order 
Number DE82011301. 

In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
c ~— Part 2. Ecolo; Sciences. 

, Ti trial Eoologs Studies are centered on the Han- 
ford Arid Lands Ecology Reserve and support long-term basic eco- 
logical studies designed to ensure a strong theoretical base for deci- 
sion-making policies, environmental assessments and resource man- 
agement decisions involving industrial facilities and burial sites. Re- 
sults are intended to apply not only to Hanford lands but to lands 
throughout the semi-arid regions of the western United States. This 
report summarizes the effects of fire and clipping on wheatgrass, 
and evaluates the population density of field mice and ant colonies. 


26162 (PNL—4100-Pt.2, pe 15-16) Dynamics of wild 
populations. Eberhardt, L.L. Feb 1982. NTIS, PC A08/MF 
AOl. Order Number DE82011301. 

In Annual report for 1981 to the DOE Office of the Assist- 
= Secretary for Environmental Protection, Safety, and Emergen- 


wm cane Part 2. Ecological Sciences. 

objectives of this project are to evaluate the population 
dynamics of ae and animals and to conduct research on quanti- 
tative methodology suitable for evaluating the responses of natural 


populations to energy-related impacts. 


26163 (PNL—4100-Pt.2, pp 17-18) Quantifying energy- 
related effects on mobile Skalski, J.R. Feb 1982. 
NTIS, PC ‘A08/MF A01. Order Number DE82011301. 
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In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Part 2. Sciences. 

of wild animals are a resource which may com- 
pete with land-use demands of increased energy production. Im- 
pacts on animal populations can occur as a result of either habitat 
alterations or direct effects caused by the by-products of energy 
production. Populations of animals in higher trophic levels (for ex- 
ample, commercial and game species, and their prey) usually have 
high esthetic and economic value. These populations of mobile ani- 
mals are also among the most difficult to census and monitor for 
impacts. No specific statistical or field study methodology now 
exists to compare quantitatively the animal abundance of temporal- 
ly or spatially distinct populations. Without this capability, neither 
legal requirements for impact assessment nor the ability to ascertain 
the biological costs of impacts to an ecosystem can be made quanti- 
tatively. 


26164 
cies 


composition and producti 
(Battelle Pacific Northwest Labs., Richland, WA). North- 
west Science; 54: No. 3, 216-221(1980). 

Thirty-year-old cheatgrass communities were disturbed by 
experimentally plowing small plots, Cheatgrass, Bromus tectorum 
L., promptly invaded the plowed plots. Plowing enhanced plant 
production at the high elevation site, 520 m, but depressed produc- 
tion at the low elevation site, 320 m, during a year of near normal 
precipitation in 1976. During the 1977 drought, plant production 
was very low at both study sites, but productivity was most de- 
pressed at the low elevation site. Possible factors in the explanation 
of results are discussed. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 24249, 24308, 24343, 26079, 26080, 26083, 
26474, 26496 


deposition in an Eastern U.S. 
S.E.; Harriss, R.C. (Oak Ridge 
‘ater, Air, and Soil Pollution; 16: 


26165 Role of 
deciduous forest. Lindber; 
Natl Lab, Tenn, USA). 
No. 1, 13-31(Jul 1981). 

The paper reports summary data from an investigation of 
deposition rates and processes for Mn, Zn, Cd, Pb, and SO/sub 4// 
sup ?/ to a forest canopy and its underlying soils which illustrate 
the importance of atmospheric deposition to the geochemical cycle 
of these elements. The results of research are presented in four 
basic areas of study: aerosol composition and solubility, empirical 
measurement of dry deposition, precipitation chemistry, and rates 
and processes of deposition to the forest. 60 refs. 


26166 Air pollutants and their effects on wildlife with 

reference to the house wren (Delichon urbica). 

tage J.R. (Environmental Science and Engineering, 

Inc., Gainesville, FL). pp 131-135 of Effects of air pollut- 

ants on Mediterranean and ——— forest ecosystems. 

Berkeley, CA; Pacific Southwest Forest and Range Experi- 
ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Injury and death to wildlife from air emissions have been re- 
corded since before the turn of the century. Air pollution can di- 
rectly affect wildlife (i.e., cause death), or can indirectly affect 
wildlife (i.c., cause habitat loss). A recent investigation on the 
chronic and sublethal effects of air pollution: on the house martin 
(Delichon urbica) has shown that air emissions can significantly 
affect the nesting ecology of this species. 


26167 Impact of acidic precipitation and heavy metals on 
soils in relation to forest ecosystems. Norton, S.A.; Hanson, 
D.W.; Campana, R.J. (Univ. of Maine, Orono). pp 152-157 
of Effects of air pollutants on Mediterranean and temperate 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 
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From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Normal terrestrial cycling of metals in eastern North Amer- 
ica and the Pacific Coast states has been altered by the increasing 
oly <5 ee eee Se ae Cee 


Biological 
suipelion af aauiiantie seats cal caine toate 
lowered pH and elevated levels of toxic metals in soils. Increased 
leaching of nutrients in the O and A horizons, caused by increased 
H* inputs, decreases percent base saturation and thus decreases nu- 
trient pools for shallow rooted plants, especially seedlings. Deeper 
rooted plants are subjected to elevated, potentially toxic, concentra- 
tions of dissolved metals (e.g., Al and Mn). In many contemporary 
forest ecosystems, nutrient availability is barely adequate for sus- 
tained yield with bole harvesting techniques. Our work indcates 
that nutrient pools are ishing in the northeastern United 
States, suggesting that decreases in forest productivity will occur. 


26168 Behavior of airborne fluorides in soils. Polomski, 
J.; Fluehler, H.; Blaser, P. (Swiss Forestry Research Inst., 
Birmensdorf, Switzerland). pp 24 246 of Effects of air pollut- 
ants on Mediterranean ys forest ecos 
Berkeley, CA; Pacific Southwest Forest and Range 

ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

This study provides experimental tools and data for a better 
understanding of long-termed effects. The objective is to pin down 
the most significant, controlling mechanisms of the F-mobility in 
soils. (PSB) 


26169 Trace-element concentrations in erodible soils. 
Schuetz, L.; Rahn, K.A. oP 52-59 of Aerosols in science, 
medicine and technology. Physical and chemical Reckrahe, 
of aerosols. Stoeber, W.; Hochrainer, D. (eds.). 

Germany, F.R.; Fachinformationszentrum Energie, Ph 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

We have studied the elemental composition of several desert 
soils as a function of particle size, with special attention to the aero- 
sol size range. This paper presents an overview of the methods and 
results. 
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REFER ALSO TO CITATION(S) 24408, 24411, 24412, 24413, 26013, 26128, 
26131, 26213, 26354 


26170 (DOE/EML—399, pp 207-212) Radon flux meas- 
urements. George, A.C. Nov 1981. NTIS, PC Al6/MF 
A01. Order Number DE82010504. 

In Environmental Measurements Laboratory. Regional Base- 
line Station, Chester, New Jersey. 

Radon flux measurements made at the Regional Baseline Sta- 
tion in Chester, NJ are reported. (ACR) 


26171 (EGG—1183-1806) Aerial ee survey of 
the Princeton Plasma Physics Laboratory and surrounding 
area, Princeton, New Jersey. Date of survey: August 1980. 
Steiner, P.A. (EG and G, Inc., Las Vegas, NV (USA). 
Energy Measurements Group). Aug 1981. Contract AC08- 
76NVO1183. 1lp. NTIS, PC A02/MF AO1. Order Number 
DE82005210. 

An aerial radiological survey was conducted during August 
1980 to radiometrically survey a 10.4 km? area centered on the 
future site of the Tokamak Fusion Test Reactor (TFTR) located 
near Princeton, New Jersey. All detected radionuclides were con- 
sistent with normal background emitters and no man-made gamma 
emitters were detected. Average aerial exposure rates normalized to 
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one meter above the ground are presented in the form of an iso- 
pleth map. 


26172 ae i -PR, tested Mechanisms of hydrolo- 
gic transport of Mortandad Canyon. Ha- 
konson, T.E.; White . GC. oy i981 NTIS, PC A06/MF 
AOl. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The initial focus of this research will be on the selective 
sorting and transport of soil particles as they relate to altering the 
distribution of contaminants in soils and sediments. Several field ex- 
periments employing radionuclide-labeled soil particle size fractions 
are planned to accomplish research objectives. 


26173 (LA—8948-PR, pp 85-89) Accumulation of soil 

on vegetation resulting from rain splash. 

onson, T.E.; Dreicer, M.; White, G.C. Sep 1981. NTIS, 
PC A06/MF AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division’s biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The purpose of this study is to increase our understanding of 
the mechanisms by which surface soil particles are transferred to 
and retained by foliage surfaces. Specific objectives of the study are 
to measure the accumulation and retention of soil particles by vege- 
tation as a function of soil particle size, rainfall intensity, height of 
foliage above the ground, surface area and canopy cover of plant, 
upper versus lower leaf surface, and type of particle collection sur- 
face. 


26174 (LA—8948-PR, pp 89-91) Adsorption of soluble 
contaminants from uranium mill tailings by marine shales. 
Marple, M.L.; Louderbough, E.T.; Potter, L.D.; Dreesen, 
D.R.; Cokal, EJ. 1981. NTIS, PC A06/MF AOl. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The purpose of this study was to evaluate the adsorptive ca- 
pacities of four shales for a variety of major and trace element con- 
stituents in aqueous tailings leachates and to evaluate the potential 
usefulness of such shales in reducing the leaching transport of envi- 
ronmental pollutants. 


26175 (LA—8948-PR, pp 92-94) Plant wptctee aay of 
uranium mill tailings. Dreesen, D.R.; Marple, M.L Cokal, 
E.J. Sep 1981. NTIS, PC A06/MF AOl. Order ‘Number 
DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The assimilation and translocation of Se, U, *Ra and Mo in 
plants could provide a pathway for the transport of contaminants 
into the environment if plant roots penetrate covers used to stabi- 
lize inactive uranium mill tailings piles. Results of previous experi- 
ments indicate that this absorption and translocation depend on the 
species and on the chemical characteristics of the tailings material. 
A technique was developed to rapidly assay the contaminant 
uptake potential of a wide variety of native and agronomic plants 
grown in a variety of tailings and is described in this report. 


26176 (PNL—4100-Pt.2, pp 37-40) Ecological investiga- 
tion of Alaskan resource it. Hanson, W.C. Feb 
1982. NTIS, PC A08/MF AOl. Order Number 
DE82011301. 


In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 


ey Die. Part 2. Ecological Sciences. 
objective of this research is to provide an integrated 


program for the definition of ecological consequences of resource 

ts in northern Alaska. The qualitative and quantitative 
results obtained describe the environmental costs incurred by petro- 
leum resource extraction and transportation, and the interaction of 
wildlife populations with industrial activities. Information is pre- 
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sented on: affected populations of arctic foxes, small mammals, and 
tundra-nesting birds along the Trans-Alaska pipeline and haul road; 
field studies on the nitrogen fixation patterns of lichens; and on 
amounts of radionuclides from worldwide fallout in the lichen-cari- 
bou-Eskimo food chain. 


26177 (PNL—4100-Pt.2, pp 83- +X Quantitative aspects 
of transuranic and other radionuclide field studies. Giibert, 
R.O. Feb 1982. NTIS, PC A08/MF AOl. Order Number 
DE8201 1301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy ess. Part 2. Ecological Sciences. 

¢ purpose of this project is to identify, develop, and com- 
municate statistical methodology for environmental actinide studies. 
Significant accomplishments for FY 1981 included continued publi- 
cation of TRAN-STAT (a periodical specializing in the statistical 
aspects of environmental contaminant studies), continued work on 
our computer simulation study for evaluating ratios, and review of 
statistical methodology applicable to environmental radionuclides. 
Related work for the DOE Division Office of Operational Safety 
included writing the statistical portion of a decommissioning and 
decontamination guide, expanding our expertise in Kriging and 
other spatial pattern statistical methodology applicable to the evalu- 
ation of potential environmental hazards, continuing statistical sup- 
port for the Nevada Applied Ecology Group (NAEG), and provid- 
ing statistical assistance to PNL’s environmental radiological moni- 
toring effort. 


26178 (PNL—4100-Pt.2, pp 85-87) Analog elements for 
transuranic chemistries. Weimer, W.C. Feb 1982. NTIS, PC 
A08/MF AOl1. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy ess. Part 2. Ecological Sciences. 

e analytical technique for measuring trace concentrations 
of the analog rare earth elements has been refined for optimal de- 
tection. The technique has been used to determine the rare earth 
concentrations in a series of geological and biological materials, in- 
cluding samples harvested from controlled lysimeter investigations. 
These studies have demonstrated that any of the trivalent rare earth 
elements may be used as analog elements for the trivalent transur- 
anics, americium and curium. 


(PNL—4100-Pt.2, pp 89) Long-term plant avail- 
ability of actinides. Schreckhise, R.G.; Cline, J.F. Feb 1982. 
NTIS, PC A08/MF AO1. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy ess. Part 2. Ecological Sciences. 

vironmental releases of actinide elements raise issues 
about which data are very limited. Quantitative information is re- 
quired to assess the long-term behavior of actinides and their poten- 
tial hazards resulting from the transport through food chains lead- 
ing to man. Of special interest is the effect of time on the changes 
in the availability of actinide elements for uptake by plants from 
soil. This study provides valuable information on the effects of 
weathering and aging on the uptake of actinides from soil by range 
and crop plants grown under realistic field conditions. 


26180 (PNL—4100-Pt.2, pp 97-99) Environmental behav- 
iodine- 


ior of technetium-99 and 129. Garland, T.R.; Schreck- 
hise, R.G. Feb 1982. NTIS, PC AO8/MF AOl. Order 
Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy ~~~ Part 2. Ecological Sciences. 

¢ environmental behavior of technetium-99 and iodine-129 
was once thought to be similar, particularly with respect to their 
soil solubility and biological interactions. Over the past several 
years, the comparative behavior of these two anions has been stud- 
ied with respect to their fate in natural environments (both aquatic 
and terrestrial). The mechanisms studied include physical, chemical 
and biological parameters that account for differences in soil behav- 
ior, cycling between soil and/or air to vegetation, adsorption and 
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metabolism in plants, and their availability and fate following inges- 
tion by animals. 


26181 Dynamic modeling system for the transfer of ra- 
dioactivity in terrestrial food chains, Simmonds, J.R.; Lins- 
ley, G.S. Nuclear Safety; 22: No. 6, 766-777(Nov 1981). 

A dynamic modeling system is described for the transfer of 
radionuclides in terrestrial food chains. The main features of the 
system are its ability to predict the time dependence of the major 
transfer processes and its flexibility and applicability to a range of 
contamination scenarios. The modeling system is regarded as a 
basic framework on which more realistic models can be based, 
given the availability of reliable environmental transfer data. An ex- 
ample of such a development is included for Sr in the pasture- 
cow-milk pathway. The model predicts annual average concentra- 
tions of Sr in milk caused by fallout in the United Kingdom to 
within 15% of measured values for over most of the 20-y period 
for which data exist. It makes possible the evaluation of the time 
dependence of the contributions of various transfer processes. Fol- 
lowing acute releases to the atmosphere or releases in any other 
contamination scenario where direct deposition is absent, certain 
pathways often not considered in food-chain models, such as the 
external contamination of plants caused by resuspension processes 
or the ingestion of contaminants together with soil by grazing ani- 
mals, are shown to be potentially important in the transfer of activi- 
ty to man. The main application of dynamic food-chain models is 
the prediction of the consequences of accidental releases to the ter- 
restrial environment. The predictions can be used in planning coun- 
termeasures and in assessing the health, economic, and social im- 
pacts of accidental release. 


26182 Uranium dispersion along roads paved with phos- 
phate slag. Melville, C.M.; Wai, C.M.; Collopy, M.; 
Willmes, H. (Univ. of Idaho, Moscow). Bulletin of Environ- 
mental Contamination and Toxicology; 27: No. 4, 470- 
473(Oct 1981). 

Roadways constructed with phosphate slag exhibit a gamma 
radiation dose rate averaging 50 uR/h. The present study was con- 
cerned with the possibility of radioactive contamination of soil, air, 
and vegetation when uranium is leached from slag roadbeds by pre- 
cipitation or abraded by traffic and weathering. The results indicate 
that uranium contamination of the surrounding environment due to 
the use of phosphate slag in road construction is sufficiently low as 
not to cause serious concern. However, it does not necessarily 
imply that the same conclusion can be drawn for the daughter 
products of uranium. Similar studies on the dispersion of uranium 
daughter products such as **Ra, Rn, *!°Po, and *!°Pb are rec- 
ommended in order to evaluate the overall environmental effects 
associated with the use of phosphate slag for road construction. 


26183 Gamma-ray bore-hole logging for determining ra 
dioactive fallout layers in snow. Pinglot, J.F.; Pourchet, M. 
(Centre National de la Recherche Scientifique, 38 - Greno- 
ble (France). Lab. de Glaciologie). pp 161, 172 of Methods 
of low-level counting and spectrometry. Proceedings of an 
international symposium organized by the IAEA and held 
in Berlin (West), 6-10 April 1981. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

Following large atmospheric thermonuclear test series con- 
ducted at specified dates (1954 and 1962), fission products (*°7Cs- 
Sr) produced reference levels in snow layers. A gamma-ray spec- 
trometry of '*7Cs was made in bore-holes which were also sampled 
in order to measure in the laboratory the global low-level beta and 
gamma activities. The in-situ gamma-ray spectrometer is a scintilla- 
tion detector coupled to a multichannel analyser. A motorized 
winch with an electronic control allows automatic exploration of 
the bore-holes. For calibration purposes, a low-level gamma-ray 
spectrometer with 1 count/s background and 20% efficiency at 662 
keV and a low-level beta counter with a sample changer is used. It 
shows 5 counts/h background, with an efficiency of 20% (Sr), 
for snow samples filtered on ion-exchange resin-papers. These 
measurements concern ice bore-holes from east Antarctica, cover- 
ing the time from 1950 up to 1980, and from the French Alps (1960 
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up to 1980). The successful determination of the reference levels 
corresponding to the thermonuclear tests of 1954 and 1962 was car- 
ried out in Antarctica and the French Alps, respectively. In the lab- 
oratory, the low-level analyses performed on the bore-hole samples 
confirmed these results. The most important aspect of the in-situ 
gamma-ray spectrometer is its ability to determine rapidly the mean 
annual accumulation of snow in the field for several locations 
during one traverse. From these results, information can be ob- 
tained on certain meteorological parameters and the absolute value 
of the amount of deposited '*7Cs. 


26184 Ecological transport, Watters, R.L. (Dept. of 
Energy, Washington, DC). pp 503-507 of Actinides in man 

and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; RD 
Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

This paper describes a research program on the transport of 
the transuranic elements within the environment to man which is 
sponsored by the Office of Health and Environmental Research, 
Department of Energy. Information from the program can be clas- 
sified into the four categories that are necessary for an assessment 
of transport: distribution of present sources within the environment; 
transport by physical processes; mobilization by chemical and bio- 
logical processes; and food-chain transport. The research has been 
conducted in the field when suitable contamination sites were avail- 
able and under laboratory conditions. Because of the immediate 
problems and interest in plutonium and because of its widespread 
distribution within the environment at concentrations that make 
field research possible, the largest data base has been developed for 
it. The americium data base is smaller, and the information devel- 
oped on curium and neptunium is very small at this time. 


26185 Investigations on the transfer of Rg ae y and 
americium from plants to reindeer and man in Finnish 
land, Jaakkola, T. (Univ. of Helsinki, Finland); Keinonen, 
M.; Hakanen, M. pp 509-523 of Actinides in man and ani- 
as) M z (ed.). Salt Lake City, UT; RD Press 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The behavior of plutonium and americium along the terres- 
trial food chain lichen-reindeer-man was studied. Maximum concen- 
trations of 3000, 220, 10 and 40 pCi/kg dry wt were found for 
241Py, 239 240Py, 238Py and *1Am, respectively, in lichen in 1963 to 
1964. In most cases, about 60% of the plutonium content of rein- 
deer was in the liver, 10% to 40% in the skeleton, and about 10% 
in muscle tissue. The highest concentration of ***Am was found in 
reindeer liver in 1976. Americium is accumulated in reindeer bones 
more efficiently than is plutonium. From a comparison of the Pu 
concentrations of reindeer and of elk, the value of 4.0 x 10~° was 
calculated for the gastrointestinal tract’s absorption of plutonium in 
reindeer. In 1967, the estimated dietary intake of Pu by the Lapps 
was 41 and 16 pCi/year for men and women, respectively. In 1975, 
the intake values by ingestion for Pu were 10 and 6 pCi/year. 


26186 Comparative studies of natural and artificial a- 
emitters (actinides) in the lichen-reindeer-man food chain. 
Holm, E.; Persson, B.R.R. (Univ. of Lund, Sweden). pp 
525-537 of Actinides in man and animals. Wrenn, M.E. 
(ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

Fallout of actinide elements has been investigated by study- 
ing samples of lichen collected at different places in Scandinavia. 
Maximum-activity concentrations of plutonium isotopes in lichen 
were found in 1965. Americium-241 has been formed in situ from 
the decay of **'Pu, and the maximum-activity concentration found 
in lichen is 35 PCi/kg. In reindeer, the activity concentrations of 
239+ 240Py, 241Py, and *41Am have been studied in liver and bone. 
The fraction of Pu activity ingested and retained in reindeer liver is 
about two to three times higher than that of Am. Investigations of 
Pu and Am in human food chains raise the question of comparisons 
with the natural a-emitting radionuclides uranium, thorium, and 
their daughters. Americium and thorium exhibit very similar bio- 
physical behavior in the environement. The fraction of activity that 
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is absorbed by gastrointestinal ingestion seems to be of the same 
order of magnitude. High concentrations of uranium in reindeer tis- 
sues probably depend on a high intake from drinking water and 
other foodstuffs than lichen. 


26187 Organization and scope of radiation 
Chapter 2. Devyataikin, E.V.; Levin, I.V.; Levochkin, F.K.; 
Sayapina, R. Ya.; Sokolov, "Yu. Ya.; Trukhmanova, ES.; 
Turkin, A.D. pp 26-44 of Dozimetricheskij i radiometriches- 
kij kontrol’ pri rabote s radioaktivnymi veshchestvami i is- 
tochnikami ioniziruyushchikh izluchenij (metodicheskoe ru- 
kovodstvo). Tom 1. Or = i metody kontrolya. 
Grishmanovskii, V.I. (ed.). Moscow, USSR; Atomizdat 
(1980). (In Russian) 

Recommendations on organization and volume of radiation 
monitoring are given which comprise control of dose rate and ion- 
izing radiation flux density, monitoring of radioactive gas and aero- 
sol, content in the air of working rooms, radioactive contamination 
of working room surfaces, equipment, overalls and personnel radio- 
active wastes effluents into the atmosphere, radioactive waste dis- 
posal, transport for radioactive materials, personnel monitoring of 
external and internal irradiation. The methods determining person- 
nel irradiation taking into account the radiation effect on critical 
organs. 


26188 Monitoring of surface contamination levels. Chap- 
ter 5. Contaminated surfaces as radiation hazard sources, 
Bad'in, V.I.; Mar, U.Ya.; Khrushch, V.T. pp 176-180 of 
Dozimetricheskij i radiometricheskij kontrol’ pri rabote s ra- 
dioaktivnymi veshchestvami i istochnikami ioniziruyush- 
chikh izluchenij (metodicheskoe rukovodstvo). Tom 1. Or- 

izatsiya i metody kontrolya. Grishmanovskii, V.I. (ed.). 

oscow, USSR; Atomizdat (1980). (In Russian) 

The measurement of contamination levels of working sur- 
faces, overalls, hands and body of the personnel is one of the prob- 
lems of environmental radiation monitoring. The methods for esti- 
mation of radiation hazard for the personnel, contaminated surfaces 
of rooms and equipment as well as skin are considered. It is shown 
that in case of contamination of working surfaces the decisive 
factor determining radiation effect on the personnel is internal irra- 
diation caused by inhalation of aerosols generated from contaminat- 
ed surfaces. In case of skin contamination the decisive factor is 
basal skin layer irradiation, with exception for **Am and *’Np. 
Hence, permissible contamination levels for skin and working sur- 
faces are grounded. 


26189 Measurement of surface contamination by smear 
oes Chapter 5. Bad’in, V.I.; Margulis, U.Ya.; Khrushch, 
pp 186-194 of Dozimetric ij i radiometricheskij 
saul pri rabote s radioaktivnymi veshchestvami i istoch- 
nikami ioniziruyushchikh izluchenij (metodicheskoe ruko- 
vodstvo). Tom 1. Organizatsiya i metody kontrolya. Grish- 
manovskii, V.I. (ed.). Moscow, USSR; Atomizdat (1980). 
(In Russian) 

Monitoring of surface contamination by smear method is 
considered in detail. It consists in determination of the activity sam- 
pled from the surface under control by a contact method with a 
sorbent (cotton fabric, gauze, cotton wool tampon, filter paper). 
The method of dry and wet smears is distinguished. The latter sup- 
poses sorbent wetting prior to sampling in diluted nitric acid or in 
ethylene alcohol. The method is applied in case of preferential esti- 
mation of unfixed contamination as well as when the f-active sub- 
stance contamination cannot be determined with devices because of 
a significant y-background or when it is impossible to draw a trans- 
ducer nearer to measured surface. The method of smears is prefer- 
entially to be used in case of measuring surface contamination by a- 
active substances as a more accurate method. Attention is given to 
technical volume and procedure of monitoring as well as measure- 
ment periodicity. 
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26190 Monitoring of overalls and personnel skin contami- 
nation. Chapter 5. Turkin, N.F. i 199-201 of Dozimetri- 
— i radiometricheskij kontrol’ pri rabote s radioaktiv- 
i veshchestvami i istoc ioniziruyushchikh izlu- 
chenij (metodicheskoe rukovodstvo). Tom 1. Organizatsiya i 
metody kontrolya. Grishmanovskii, V.I. (ed.). Moscow, 
USSR; Atomizdat at (1980). (In Russian) 

Organization of monitoring of overalls and personnel skin 
contamination wastes is considered. The devices used for this pur- 
pose are enumerated. In sanitary sluices through which the person- 
nel leaving the repair zone it is recommended to particularly thor- 
oughly control hand skin contamination and most contaminated 
parts of overalls (sleeves, breeches lower parts, pockets, stomach 
region). In sanitary check points during personnel leaving the oper- 
ator zone monitoring of overalls and skin contamination is per- 
formed. The overalls and other individual protective clothing are 
subjected to control in a special laundry before and after washing 
(decontamination). 


26191 Monitoring of transport contamination. Chapter 5. 
Turkin, N.F. 201-204 of Dozimetricheskij i radiometri- 
cheskij kontrol’ pri rabote s radioaktivnymi veshchestvami i 
istochnikami ioniziruyushchikh izluchenij (metodicheskoe 
rukovodstvo). Tom 1. Or, tsiya i metody kontrolya. 
Grishmanovskii, V.I. (ed.). Moscow, USSR; Atomizdat 
(1980). (In Russian) 

Organization of monitoring of transport contamination is 
considered. A particularly thorough monitoring is recommended to 
be carried out in loading-unloading operations. The monitoring is 
performed when leaving loading-unloading site and zone under 
control and prior to preventive examination, technical service or 
repair. The method of monitoring of auto transport contamination 
with high-energy B-emitters by means of a special stand permitting 
the automation of the monitoring process is described. 


26192 Determination of site contamination levels. Chap- 

ter 5. Grishmanovskii, V.I.; Lyzlov, A.F. pp 204-208 of Do- 

zimetricheskij i radiometricheskij kontrol’ pri rabote s ra- 

dioaktivnymi veshchestvami i istochnikami ioniziruyush- 

chikh izluchenij (metodicheskoe rukovodstvo). Tom 1. Or- 

os i metody kontrolya. Grishmanovskii, V.I. (ed.). 
oscow, USSR; Atomizdat (1980). (In Russian) 

The tasks, procedure and periodicity of monitoring of site 
contamination are considered. Radiation monitoring of site contami- 
nation is carried out to reveal contamination sources, reasons of 
their formation and to take proper measures for their elimination. 
Monitoring of site contamination due to radioactive fallout, acci- 
dental effluents as well as the radioactivity “spread” over the site. 
The technique for site radiation survey recommended for the case 
of accidental effluents which comprises sampling soil, vegetation, 
precipitations etc. at various distances from the source with account 
for meteorological conditions, laboratory radiometric analysis of 
samples and the isodose diagram plotting. 


26193 Estimation of solid waste radioactivity. “". > 
Grishmanovskii, V.I.; Komodov, A.A.; Lyzlov, A.F. 
262-266 of Dozimetricheskij i radiometricheski ij Kontrol’ pi 
rabote s radioaktivnymi veshchestvami i istoc ioni- 
ziruyushchikh izluchenij (metodicheskoe rukovodstvo). 
Tom 1. Organizatsiya i metody kontrolya. Grishmanovskii, 
V.I. (ed.). Moscow, USSR; Atomizdat (1980). (In Russian) 

Three groups of solid wastes depending on specific activity 
are discussed. The first one is solid wastes with low activity, the 
second one - with mean activity and the third one - with high ac- 
tivity. As criteria of waste distribution by above groups may serve 
their specific activities (a and 8) or y-radiation dose rate. Waste 
sorting practically is performed usually with account for the point 
of their formation. Waste sorting error, however, is important. Rec- 
ommendations for estimation of specific y-, B-, a-activities of solid 
wastes are given. Specific waste y-equivalent is estimated in rela- 
tion to **Ra. Specific B-activity is estimated in relation to ™Sr. 
Specific a-activity may be roughly estimated by the method of 
thick-layer sources. Estimation errors constituting approximately 
+-100% are given. 
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5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 24242, 24244, 24246, 24248, 24304, 24620, 
24819, 26163 


26194 (PB-—82-103672) West virginia baseline. 
V.P.; Baer, C.; Graham, A.; Hall, T.; Rankin, D. (Ohi 
River Basin Energy aa, Urbana, IL (USA)). Apr 1981. 
49lp. NTIS, PC AdI/MF A 

ro a ptt al AR Oe 
Energy Study (ORBES), a multidisciplinary policy research pro- 
gram supported by the Environmental Protection Agency. Its pur- 
pose is to provide baseline information on West Virginia, one of six 
states included partly or totally in the ORBES region. The topics 
covered are terrestrial ecology, aquatic ecology, geology and cli- 
matology, sociceconomics, and a legal analysis of institutional ac- 
countability. 


26195 (PNL—4100-Pt.2, 19-20) Restoration of sur- 
face mined lands. Sauer, R.H. Feb 1982. NTIS, PC A08/MF 
A01. Order Number DE82011301. 

In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

The goal of this program is to develop a method of restoring 
the vegetative productivity of lands that have been disturbed by 
surface mining in the arid regions of the US. Because river and 
well water are scarce in arid regions, the technological and eco- 
nomic feasibility of using water harvesting to supply the irrigation 
water for reestablishing vegetation was studied. Technical feasibil- 
ity was demonstrated by the greater vegetative growth and water 
content in the areas receiving the runoff from the water-harvested 
slopes. The economic feasibility was projected from estimates of 
savings based on reduced earth moving and the market value and 
productivity of selected crops. 


(PNL—4100-Pt.2, pp 29-32) Revegetation/rock 
cover for stabilization of inactive U-tailings sites. Beedlow, 
P.A.; Cadwell, L.L. Feb 1982. NTIS, PC A08/MF AO1. 
Order Number DE8201 1301. 

In Annual report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

Soil placed over any sealant/barrier system can provide a 
protective mantle if the soil is not lost by erosion. Vegetation is an 
attractive choice for controlling erosion because it can provide an 
economic self-renewing cover that serves to reduce erosion by both 
wind and water. Vegetation alone, however, may not adequately 
stabilize the surface in extremely arid areas. In those areas, a prop- 
erly designed surface treatment of rock cover, perhaps in conjunc- 
tion with vegetation, may be necessary to stabilize the tailings sur- 
faces. The objective of this program is to establish guidelines for 
surface stabilization that are compatible with sealant/barrier sys- 
tems and that are suited to soils and climates at inactive uranium 
mill tailings sites. These guidelines will provide the means to esti- 
mate potential vegetation cover, potential erosion, effects of surface 
treatments on sealant/barrier systems, and costs of vegetation and 
rock covers. Methods for establishing vegetation on sealed tailings 
will also be provided. 


5106 Regulations 


REFER ALSO TO CITATION(S) 24370, 24928, 24962, 24983 
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REFER ALSO TO CITA TION(S) 25781, 26241, 26244, 26286, 26342, 26473, 
26497, 26541 


26197 ee ee 16.1-16.31) Calanoid 
copepod feeding: grazing on large particles. Paffen- 
hoefer, G.A. (Skidaway Inst. aA wo phy, ae. 
GA). 21 Dec 1981. NTIS, Aol. 
Number DE82007332. 

In Biological processes in the water column of the South At- 
lantic Bight. Progress report. 

Removal of phytoplankton cells by adult females of calanoid ° 
copepods Eucalanus pileatus and Paracalanus sp., when simulta- 
neously offered cells of 3 different sizes, were determined over 48 
h. Concentrations of the 2 larger algae were reduced below 0.05 
mm*. 1~' without large changes in grazing rates. Only Paracalanus 
removed significant amounts of the smallest alga. While copepods 
from temperate waters reduce their grazing rates when metabolic 
costs cannot be met, 2 subtropical copepods studied here feed at 
near maximum rates even when their metabolic costs cannot be 
met. Thus, it appears that not only algal concentration, but also 
algal size determines the feeding thresholds of copepods which 
reduce removal rates as smaller particles (S 6 zm) are eaten. These 
findings are based on visual counts of cells. Electronic counts over- 
estimate the amount of phytoplankton present as the experimental 
advance in time. 


26198 (DOE/EV/00936—T3, pp 19.1-19.67) Effect of 
upwelling on phytoplankton ivity on the outer south- 
eastern US continental shelf. Yoder, J.A. “(Skidaway Inst. of 
Cs. pg pe GA); Atkinson, L.P.; Bishop, 

; Hofmann, E.E.; Lee, T.N. 21 Dec 1981. NTIS, PC 
A0S/MF AOl. Fay Number DE82007332. 

In Biological processes in the water column of the South At- 
lantic Bight. Pro; report. 

ytop! response in upwelled waters was determined 

with three interdisciplinary studies conducted during April 1979 
and 1980 and in Summer 1978. The results show that when shelf 
waters are not stratified, upwelling causes productive phytoplank- 
ton (diatom) blooms on the outer shelf. Phytoplankton production 
averages about 2 g C m™* d™! during upwelling events, and new 
production is 50%, or more, of the total. When shelf waters are 
stratified, upwelled waters penetrate well onto the shelf as a subsur- 
face intrusion in which phytoplankton production averages about 5 
X higher than the nutrient-depleted overlying mixed layer. Phyto- 
plankton within the intrusion deplete upwelled NOs in about 7 to 
10 days at which point no further net increase in phytoplankton 
biomass occurs. Seasonal estimates of outer shelf primary and new 
production are, respectively, 2 X and 10 X higher than previous es- 
timates that did not account for upwelling. 


26199 (LBL—11990, pp 5.43-5.47) Assessment of opti- 
mum microcosm design for pollution impact studies. Harte, J.; 
Levy, D.; Rees, J.; Saegebarth, E. Jul 1981. NTIS, PC 
A16/MF A0O1. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Studies carried out with freshwater lake microcosms during 
a four-year period in our laboratory have been directed mainly 
toward developing and evaluating microcosms as toxicological test- 
ing systems. Microcosms can be a useful tool for impact evaluation 
only to the extent that: (1) identically initiated systems replicate 
well, (2) the systems biological and chemical behaviors, under both 
undisturbed and disturbed (with toxicant present) conditions, are 
similar to that of natural systems, (3) the attainment of (1) and (2) 
does not result in excessive complexity or cost. The degree to 
which the inherent drawbacks of microcosms reduce their useful- 
ness, in the above sense, will depend on the manner in which mi- 
crocosms are used. The specific objective of our research has been 
to investigate some of the major options for freshwater lake micro- 
cosm design and operation, emphasizing the ways in which the 
choices among these options influence the system’s usefulness. 


26200 Relation of concentration and size distribution of 
suspended particulate matter to hydrography in Onslow Bay, 
North Carolina. Paffenhoefer, G.A.; Deibel, D.; Atkinson, 
L.P.; Dunstan, W.M. (Skidaway Inst. of Oceano ograp phy, Sa- 
vannah, GA). Deep-Sea Research; 27A: 435-447(1980). 
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The volume and size distribution of particulate matter was 
related to hydrographic conditions in bottom water masses (intru- 
sions) that move on to the continental shelf off North Carolina 
from greater depths of the Gulf Stream. In all instances, the volume 
of particulate matter in intruded waters was greater than that in 
surface waters. Particle volumes, compared in three particle size 
ranges between 2 and 101 ym, had maxima in the range of 25 to 
101 ym. Juvenile stages of zooplankton were abundant in the intru- 
sions. These ly feed only on particles smaller than 25 pm 
dia and thus have little impact on large diatoms. 


26201 Zooplankton distribution as related to summer hy- 
drographic conditions in Onslow Bay, North Carolina. Paffen- 
hoefer, G.A. Bulletin of Marine Science; 30: No. 4, 819- 
832(1980). 

Zooplankton concentration and composition was related to 
hydrographic parameters in Onslow Bay, NC. During summer the 
hydrography of Onslow Bay is often characterized by the presence 
of nutrient-rich Gulf Stream waters. These originate from greater 
depths of the Gulf Stream, intrude at subsurface depths, frequently 
strand in the Bay and have high concentrations of particulate 
matter and chlorophyll a. Since such water masses can maintain 
their integrity for up to one month, temporal changes in phyto- and 

communities may be followed. This paper describes 
the concentration, composition and distribution of abundant zoo- 
plankton taxa from summer 1976. Zooplankton distribution was af- 
fected by hydrography. Zooplankton biomass and composition indi- 
cate relatively high production of and low predation rates on zoo- 
plankton in intruded waters. 


26202 Ecological implications of fecal pellet size, produc- 
tion and by Sas. G.A.; 
Knowles, S.C. of Marine Re Inst. 0} et tk phy, Savannah, 
GA). Journal of Marine Research; 37: No 35-49(1979). 
The volume of fecal pellets produced by the calanoid cope- 
pods Temora turbinata and Eucalanus pileatus increases with in- 
creasing weight of the copepod. Pellets produced by nauplii of E. 
pileatus are eaten by adult females of the same species at about the 
same rates as ph which has a volume similar to that of 
the pellets (10° ym*). Pellet production rates of juveniles change 
little with increasing body weight. By comparing two copepod 
populations it is concluded that the size distribution of feeding co- 
pepods determines the percentage of fecal matter produced which 
reaches the sea floor. 
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REFER ALSO TO CITATION(S) 24161, 24162, 24163, 24166, 24240, 24247, 
24249, 24292, 24293, 24294, 24295, 24296, 24297, 24298, 24299, 24300, 24302, 
24303, 24305, 24306, 24309, 24310, 24343, 24818, 24945, 24946, 26031, 26035, 
26079, 26475, 26476, 26496, 26533 


26203 CS eet, pp 14.1-14.30) Laboratory 
measured grazing and ingestion rates of the salp, Thalia de- 
mocratica Forskal, and the Dolioletta gegenbauri 
Uljanin Thaliacea). Deibel, D. (Skidaway Inst. of 
Oceanography, Savannah, GA). 21 Dec 1981. S, PC 
A09, A01. Order Number DE82007332. 

In Biological processes in the water column of the South At- 
lantic Bight. Progress report. 

Grazing and ingestion rates of laboratory born Thalia demo- 
cratica aggregates and Dolioletta gegenbauri gonozooids, phoro- 
zooids and oozooids were determined while fed Isochrysis galbana 
(4 to 5 ym diameter) alone or I. galbana and Peridinium trochoi- 
deum (16 to 18 um diameter) in combination at concentrations of 
0.15 to 0.70 mm* x 1~*. Grazing rates (ml x zooid™' x 24h™*) ranged 
from 10 to 355 and at zooid weights greater than 5 yg carbon were 
in the order cozooid > gonozooid > aggregate. Grazing rates in- 
creased exponentially with increasing zooid weight. Weight-specific 
grazing rates (ml x y»gC™* x 24 h”*) were independent of the four- 
fold initial food concentration. Mean weight-specific grazing rates 
increased linearly with increasing zooid weight for the aggregates 
and oozooids but the gonozooid mean rates were independent of 
zooid weight. Aggregate and ingestion rates (10° pm* x 
zooid-* x 24 h*) ranged from 4 to 134 while oozooid rates ranged 
from 3 to 67. All ingestion rates were independent of the initial 
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food concentration but increased linearly with increasing zooid 
weight at similar rates for all zooids. All mean weight-specific in- 
gestion rates (ml x pgC™' x 24 h™') were independent of zooid 
weight. The mean aggregate daily ration (ugC ingested x wg body 
C~*) was 59% and the mean doliolid ration was 132%. 


26204 op eee 1.18-1. > Acid mine drainage 
groundwater. Henriquez, M by J. Jul 1981. 
S, PC A16/MF AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
Relative magnitudes of the damages caused by acid wastes 
from both deep and surface mining in various US regions are evalu- 
ated. 


26205 (PNL—4100-Pt.2, pp 115-117) Marine chemistry 
of energy-related pollutants. Crecelius, E.A. Feb 1982. 
NTIS, PC A08/MF A0O1. Order Number DE82011301. 
In Annual Report for 1981 to the DOE Office of the Assist- 
- Secretary for Environmental Protection, Safety, and Emergen- 
oie & Part 2. Ecological Sciences. 
is designed to increase our understanding of 
ho tenguechatiledl toh Gudtiadd weanion Ges cables to Ge of 
energy-generated pollutants that enter the marine environment. 
Currently, the Marine Chemistry Program is concerned with the 
processes that remove metals and organic combustion products 
from estuarine waters. Specific tasks pursued during the last year 
include studies of the solubility in seawater of ’Be, other radionu- 
clides, and metals from air filters; adsorption of the elements on es- 
tuarine suspended matter; a comparison of the flux of airborne 
metals and polynuclear aromatic hydrocarbons to coastal water 
with the fluxes from rivers and sewage effluent; and the develop- 
ment of new and improved analytical techniques for measuring 
ultra-low concentrations of elements and compounds in marine sam- 
ples. 


26206 (PNL—4100-Pt.2, pp 119) Coordination: Pacific 
marine science program. Templeton, W.L. Feb 1982. NTIS, 
PC A08/MF A011. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
c 2 Part 2. Ecological Sciences. 

" FY 1981, a cae ae the Physiological Ecology of 
Marine Organisms was organized for the Department of Energy. 
The workshop provided a forum for the presentation and review of 
research projects sponsored by DOE in its Marine Biochemical 
Studies Program. A major consideration of this workshop was to 
determine the extent to which the field of physiological ecology 
can contribute to the understanding of the effects of energy-related 
activities. Biological approaches assigned high priorities included 
studies on reproduction and development, physiological and bio- 
chemical processes, mechanisms of adaptation, and kinetics. Experi- 
ments should be conducted to allow extrapolation to field condi- 
tions. The Department of Energy expressed an interest in develop- 
ing an understanding of generic problems, as opposed to ap- 
proaches, that are associated with the effects of specific energy 
technologies. 


26207 Natural acidity of some unpolluted waters in 
southeastern Alaska and potential impacts of acid rain. John- 
son, D.W. _— Ridge Natl Lab, Tenn, USA). Water, Air, 
and Soil Pollution; 16: No. 2, 243-252(Aug 1981). 

Natural, unpolluted water-draining surface soils and bog soils 
near Petersburg, Alaska, have low pH (/less than equivalent to/4.7) 
due to the presence of organic acids. Nearby streams are influenced 
by organics as well, but are only slightly acid (pH/greater than 
equivalent to/6). Projections of the effects of acid and sulfate inputs 
(acid rain) using a worst-case model indicate the greatest potential 
declines in pH would occur in the most acid waters, whereas very 
little change would occur in near neutral waters. 


comments by W. Thiemann and B. 
chlorine 


Response to 
Gabel and D. Midgley on in sea-water. 
Goldman, J.C.; a G.T.F. (Woods Ho! 


Mass, USA). Water esearch; Hyd No. 8, 1035-1056C1S81). 
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Various chemical reactions involving the disappearance of 
chlorine owing to the presence of ammonia and bromine have pre- 
por ged been suggested by several investigators. The plausibility of 

such reactions is evaluated without offering a satisfactory explana- 
tion for existing data. It is feared that chlorine and its compounds 
might pose an environmental hazard. 


26209 Ferrite flocculating system. Brooks, R.E.; Slusarc- 
zuk, G.M. (to General Electric Co). US Patent 4,193,866. 18 
Mar 1980. Filed date 27 Sep 1976. vp. 

PAT-APPL-726961. 

A method for removal of insoluble suspended impurities 
from polluted liquids by adding thereto a magnetic ferrite powder 
suspendible therein and a polyethyleneimine flocculant which floc- 
culates suspended solid impurities and the magnetic powder pro- 
ducing a dense flocculated mixture. 


26210 Adsorption of cadmium and cobalt on montmoril- 
lonite - a function of solution composition. Egozy, Y. (Oak 
National Lab., TN). Clays and Clay Minerals; 28: No. 

1-318(1980). Contract W-7405. ENG-26. 

Adsorption of Co* and Cd** on Wyoming montmorillonite 
was studied by the batch equilibration technique, as a function of 
salt concentration (0.01 to 4 M NaCl and NaNOs), pH (5.0 to 6.5), 
adsorbate concentration (trace-10~* moles/liter), and presence of 
complexing ions. Comparison was made with the adsorbability of 
Sr**, known to follow simple ion-exchange equations. The distribu- 
tion coefficients for Co and Cd in noncomplexing media varied 
with salt concentration but to a lesser extent than that of Sr. Adsor- 
bability varied also with pH (~ 1 order of magnitude/pH unit), es- 
pecially at high ionic strength, compared to a negligible pH effect 
on Sr. The distribution coefficients of Cd and Co decreased with 
increasing loading on the clay at a very low percentage (0.2%) of 
the ion-exchange capacity compared to Sr (20%). These data sug- 
gest two classes of sites participating in the adsorption of Cd and 
Co. The adsorbability of Cd in highly concentrated chloride solu- 
tion (>1 M) was less than | liter/kg, presumably because of the 
chloride complex formation. This effect increased with increasing 
pH. The low adsorbability of Cd on montmorillonite from concen- 
trated NaCl solution is promising with respect to its use as a tracer 
for monitoring flow through formations containing montmorillon- 
ite. 
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REFER ALSO TO CITATION(S) 24374, 24375, 24408, 25522, 25524, 25787, 
26177, 26183, 26355 


26211 (PB—252761, pp 170-176) Radionuclides in aquat- 

ic ecosystems associated with power Renfro, W.C. 

lortheast Utilities Co., Hartford, CT). Apr 1976. NTIS, 
Al11/MF AO1. Order Number DE82 11. 

In Report of a workshop on the impact of thermal-power- 

plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 
An overview is presented of liquid radioactivity releases to 
the environment from most of the operating nuclear power reactors 
in the U.S. through 1973. Concentrations and half-lives of radionu- 
clides in the primary coolant water of a typical boiling water reac- 
tor are tabulated. It is noted that the releases of radionuclides from 
operating nuclear power plants have amounted to small fractions of 
the limits established by Title 10, Code of Federal Regulations, Part 
20 (10CFR20). Recommendations are made for research on the ef- 
fects of nuclear power plants on aquatic ecosystems. (JGB) 


26212 =e p 81-82) Transuranic chemical 

in ground waters. Robertson, D D.E.; Abel, K.H. Feb 

1982. NTIS, PC A0O8/MF_ AOl. Order Number 
DE8201 1301. 

In Annual Report for 1981 to the DOE Office of the Assist- 

ant Secretary for Environmental Protection, Safety, and Emergen- 

Part 2. Ecological Sciences. 

™ me ty major oy ye g the environmental 

behavior of long-lived radionuclides is an adequate knowledge of 

the mechanisms by which these radionuclides can become mobi- 

lized and transported in ground waters. At the Hanford N-Reactor 
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site, a unique ground-water microcosm allows us to study the phy- 
sicochemical that control the mobility of radionuclides in 
ground waters. The system is being used as a natural laboratory to 
identify specific forms of the transuranic radionuclides that migrate 
in ground water and to determine the rates and mechanisms con- 
trolling this migration. During the past year, the ionic species and 
oxidation states of plutonium in the ground water from the 1301-N 
Trench have been determined. 


26213 Laboratory and field studies of the relative mobil- 
ity of sup(239,240)Pu and **1Am from lake sediments under 
oxic and anoxic conditions. J.J.; Orlandini, K.A. 
(Argonne National Lab., Geochimica et Cosmo- 


IL (USA). 
chimica Acta; 45: No. 10, 1931-1939(Oct 1981). 


Laboratory extraction experiments and field observations 
were employed to determine the relative mobility of sup(239,240)Pu 
and **'Am from lake sediments under aerobic and anaerobic condi- 
tions. Laboratory investigations show that under aerobic conditions 
*1Am is more readily extracted from Lake Michigan sediments 
than is sup(239,240)Pu. Under anaerobic conditions, the extractabi- 
lity of plutonium and americium does not increase significantly rela- 
tive to aerobic conditions. Field studies indicate that neither ele- 
ment is recycled from the sediment to the overlying water column 
during anaerobic conditions attendant with thermal stratification. 


lo Emanuel, W. 
(USA)). O Teliue 33: No. 3, 274 29000n 18 cs 

Five models of carbon depth distribution in the world ocean 
are compared with respect to carbon transit-time distribution, age 
distribution, and integrated responses to histories of fossil CO, and 
weapons ™*C. Two models represent the ocean as two well-mixed 
layers and differ only in the relative sizes of these compartments. 
The remaining three models consider 19 well-mixed layers and 
differ in the patterns of carbon transfer among the layers. All five 
madd tee lathes @ Ve eomeealk Oa & paeaenals 
profile of natural *C, which is used to fix the values of 
coefficients. Within this constraint the five models exhibit signifi- 
cantly different responses to fossil CO, and weapons *C 
Of the estimated 134 X 10** g of fossil carbon produced in 
period 1860-1975, the models estimate a net uptake range of 24 
10** to 66 X 10*® gC by the ocean. For weapons **C the 
6.0 X 10? to 1.0 X 10° kg **C. Each of these models shows 
the implied role of the terrestrial biota between net carbon 
and sink, with the latter role dominating in the last years 
simulated period. Mis Seas Galas OP anaes entaats tee 
five models was 0.74 X 10** gC yr~', in contrast to the fossil 
production rate of approximately 5 X 10% gC yr~* in 1975 
five models were also used to predict atmospheric 
during the period 1975-2300 for a logistic source that w 
mately release 5000 X 10% gC. 
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(USA). Lawrence Livermore Lab. ); Burt, J.E. inoi 
Univ., Chicago (USA)). Climatic Change; 3: No. 3, 281- 
301(1981). 

A two-dimensional carbon cycle model is divided into three 
zones representing equatorial, middle and high latitude regions. The 
three zones are coupled together by a deep ocean meridional con- 
vective cell and atmospheric transport terms. The model is applied 
to the calculation of the dispersion of radiocarbon and tritium from 
nuclear weapons tests, to the calculation of the atmospheric record 
of bomb radiocarbon and to the calculation of the Mauna Loa 
record of atmospheric CO,. Calibrating on the basis of the North- 
ern hemisphere bomb test data yields a model which has approxi- 
mately twice the CO, ocean uptake of the one-dimension box diffu- 
sion models calibrated on the basis of deep water equilibrium 
carbon-14. 
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26216 Particle track analysis of natural decay series nu- 
Bie b eine ont ge ae, Coe R.W.; Baxter, 

x lasgow Univ. (UK). Dept. of Chemistry). pp 263- 
m6 of Methods of low-level counting — este te 


Lt regres phe of an international s y the 
IAEA an id in Berlin Cwesh 210 Ax April 1981. el Vine 


cans International Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

, Solid-state nuclear track detectors sensitive to alpha or fis- 
sion product particles have been used, with some success, to meas- 
ure low activities of natural decay series nuclides in environmental 
samples. Applications assessed thus far include excess *°Th and 
°Pb dating of sediments, determination of uranium in sediment 
matrices and pore waters and dissolved ***Rn assay of aqueous so- 
lutions. Whenever possible, data obtained by the particle track 
methods have been compared with the results of conventional ra- 
diochemical analyses on duplicate samples. The observed agree- 
ment, although illustrating some limitations of particle track tech- 
niques, suggests that they have considerable potential in environ- 
mental radiochemistry. Not only are the techniques less skilled, less 
expensive and more portable than coventional methodology, but 
also they are generally non-destructive, require much less sample, 
register very low background levels and are, in some cases, more 
sensitive. 


26217 Activity determination in liquid and solid radioac- 
tive wastes. Chapter 8. Determination of radioactive sub- 
stances in sewage. Kermanov, V.P.; Fedoseev, D.A. pp 245- 
262 of Dozimetricheskij i radiometricheskij kontrol’ pri 
rabote s radioaktivnymi veshchestvami i istochnikami ioni- 
ziruyushchikh izluchenij (metodicheskoe rukovodstvo). 
Tom 1. Gg my i metody kontrolya. Grishmanovskii, 
V.I. (ed.). Moscow, USSR; Atomizdat (1980). (In Russian) 

General principles and components of the technique for de- 
termination of radioactive substances in sewage disposed into sur- 
face basins are considered. Monitoring comprises determination of 
general a-activity, determination of “pure” B-emitters and y-radion- 
uclides. Sampling and sample preparation problems as well as meth- 
ods for determination of *Sr, *Y, '*Ce, "Cs and **I contents in 
waste solutions are studied. Specific a-activity has been determined 
by the scintillation method, specific B-activity by means of sam- 
pling and analysis of single samples, *Sr - by its daughter *Y, 
4Ce - by means of its isolation from the solution, *7Cs by method 
of "Cs isolation with iron-potassium ferrocianidomiomfatom, ™*I 
- bye position in acidic medium with silver ions. The necessary ap- 
paratus is described and measurement errors are calculated. 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 26420, 26421, 26422, 26425, 26543 


26218 (PB—252761, pp 14-20) Impact of power plants on 
aquatic systems: a ioe I ve. Coutant, C.C. (Oak 
Ridge National Lab., TN). Apr 1976. NTIS, PC All/MF 
A011. Order Number DE82 11. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

The social issue that is foremost in the minds of those who 
must build or regulate power plant cooling systems is implementa- 
tion of Public Law 92-500, the 1972 Water Pollution Control Act 
amendments. The complexity of the law has caused heated debates 
in regard to its interpretation and application. The apparent intent 
of Congress in passing PL 92-500 was that the need for extensive 
and costly research of the effects of water pollution would be obvi- 
ated by simply mandating that discharges cease. This intent has not 
resulted. Lack of qualified personnel to carry out research could se- 
riously delay effective conduct of the detailed studies needed to 
comply with the Section 316(a) variance procedure. (JGB) 


(PB—252761, pp 21-37) Linge | of power 
plant cooling. Maulbetsch, J.S.; Zeren, R.W. (Electric 
Power Research Inst., Palo Alto, CA). Apr 1976. NTIS, PC 
All/MF AOI. Order Number DE82900411 
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In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

The following topics are discussed: the thermodynamics of 
power generation and the need for cooling water; the technical, 
economic, and legislative constraints within which the cooling 
problem must be solved; alternate cooling methods currently availa- 
ble or under development; the water treatment requirements of 
cooling systems; and some alternatives for modifying the physical 
impact on aquatic systems. (JGB) 


26220 Rp pe pp 38-53) Relevance of cost-benefit 
analyses in among alternative cooling technologies. 
Wyzga, R.E. (Electric Power Research Inst., Palo Alto, 
CA). Apr 1976. NTIS, PC All/MF AOl1. Order Number 
DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

The following topics are discussed: the rationale for cost- 
benefit analysis; the feasibility of monetary damage estimates; and 
the utility of monetary damage estimates. The environmental im- 
pacts of cooling tower alternatives on aquatic ecosystems are tabu- 
lated. It is concluded that there is a need for more knowledge 
about the quantitative effects of changes in environmental quality. 
There is also a need for research to develop methods to estimate 
the monetary damage associated with losses of amenity. (JGB) 


26221 (PB—252761, pp 128-135) Hydrothermal model- 
ing. Harleman, D.R.F. (Massachusetts Inst. of Tech., Cam- 
bridge). Apr 1976. NTIS, PC Al1/MF AOl1. Order Number 
DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

Hydrothermal models for the prediction of water tempera- 
ture distributions associated with waste heat emissions are dis- 
cussed. Mathematical models for hydrothermal prediction may be 
classed as zone models or complete models. Three examples are 
given of zone models which depict the division of a region into 
zones with distinct characteristics. A framework that has been pro- 
posed for relating biological impact and thermal plume characteris- 
tics is discussed. (JGB) 


26222 (PB—252761, pp 182-186) Effects of power plants 
fish Saila, S.B 


on B. (Univ. of Rhode Island, 
Kingston). Apr 1976. NTIS. PC All/MF AOl. Order 
Number DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

Although thermal pollution has been perceived to be the 
major adverse environmental threat to fisheries from thermal power 
plants, it is pointed out that the effects of entrainment on small or- 
ganisms are more serious. It is suggested that additional research is 
needed on the following major aspects of fish population dynamics: 
stock identification and early life history mortality estimation. Both 
are required for reasonably precise predictive purposes. (JGB) 


26223 (PB—252761, pp 187-197) What can we learn 
from thermal plume prediction. Shirazi, M.A. (U.S. Environ- 
mental Protection Agency, Corvallis, OR). Apr 1976. 
NTIS, PC Al1/MF A0O1. Order Number DE82 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

Technical background ihideate on thermal plume analysis 
and prediction is presented. Examples are given, including simula- 
tion of channel discharge at the water surface in a cross current. 
Benefits and limitations of these mathematical models are discussed. 
(JGB) 
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5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 24291, 24296, 24297, 24298, 24299, 24300, 
24302, 24313, 24315, 24818, 24945, 24946, 26194 


5206 Regulations 
REFER ALSO TO CITATION(S) 24944, 24983, 26218 


26224 (PB—82-115296) Cte Se for spill prevention aren 
and countermeasure inspectors. Final report. Unterberg, W.; 
Moorehead, R.M. (Rockwell International Corp., Newbury 
Park, CA (USA). Environmental Monitoring and Services 
Center). Oct 1981. 119p. NTIS, PC A06/MF AOl1. 

This report is intended for use in training and guiding in- 
spectors performing compliance inspections and amendment inspec- 
tions and documenting these inspections to implement the Oil Pol- 
lution Prevention Regulations promulgated in 40CFR112 for non- 
transportation-related onshore and offshore facilities. The report 
covers the SPCC regulations, the role of the SPCC inspector, the 
affected facilities, and procedures for carrying out the inspection. It 
contains forms for use by the inspector in the field and for docu- 
mentation. The use of these forms will provide nationwide uniform- 


ity in SPCC reporting. 


26225 (PB—252761, pp 229-234) Power ~ chlorina- 
tion: regulatory considerations. Truchan, J.G bom 4 
Water Resources Commission, Lansing, MD. A r 1976, 
NTIS, PC Al1/MF A0O1. Order Number DE82' 11. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

The chlorine limitations imposed in NPDES (National Pol- 
lutant Discharge Elimination System) permits in the six states (Min- 
nesota, Michigan, Wisconsin, Ohio, Indiana and Illinois) which 
comprise of Region V of the U.S. Environmental Protection 
Agency are discussed. Some of the programs that utilities in the 
Region have underway to comply with these limitations or to dem- 
onstrate that the limitations are not necessary to protect aquatic life 
are presented. Areas for future research are also discussed. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 24951 
5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 24346, 24964, 26194, 26218, 26220, 26428 


26226 BD an ps 791163—, pp 98-103) Action seminar: 
tourism and local economy. le, A. (Adirondack Park 
Agency, Ray Brook, oats 1979. NTIS, PC Al14/MF AOl. 
Order Number DE8200311 

From Action seminar - ‘acid precipitation; Toronto, Canada 
(1 Nov 1979). 

From lack of scientific studies done on socioeconomic im- 
pacts of acid rain, the author draws on personal observations in the 
Adirondack Mountains which includes a large recreational area. 
Losses appear to occur in the sport fishing industry, lumbering in- 
dustry, maple syrup production, forest products (pulp, veneer, fur- 
niture wood, firewood, etc.), industry, water supplies, shorter life 
span for residential pipelines; plumbing replacements, real estate 
value on eutrophied lakes, salaries for state recreational employees, 
public relations, and less aesthetic enjoyment of the wilderness ex- 
perience. (PSB) 


26227 (CONF-791163—, pp 104-111) Potential socio/ 
economic impacts of acid rain on the fishing lodge industry of 
Northern Ontario. Liddle, G. 1979. NTIS, PC A1l4/MF 
A01. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). : 
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This paper discusses the results of a questionnaire sent to 
sport fishing establishments in Ontario. Patterns of change per- 
ceived by the lodge operators have not identified acid rain as the 
specific cause of the ecological quality decline and the size, quality, 
and quantity of fish harvested, but all but 1% reported:a definite 
decline in activity. The potential socio-economic impacts were enu- 
merated, and a list of economically important fisheries is presented 
for future planning and study. (PSB) 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 24744, 24818, 24819, 24932, — 24939, 
24940, 24960, 24961, 24964, 24988, 26162, 26176, 26194, 26206, 2 


26228 (DOE/EIA/06560—T1) Methodology for regional 
and industrial of coal conversion. Yanchar, J.; Hun- 
tington, H. Resources, Inc., MA (USA)). 
15 Feb 1980. Contract AC01-78E106 80p. NTIS, PC 
A05/MF AOI. Order Number DE82005087. 

The Regional Industrial Supply Model (RISM) has been de- 
veloped to analyze the regional economic impacts of changing 
energy prices on industrial production. The Model was designed to 
interact with and compliment macro and energy models currently 
in existence at DRI or DOE-complimenting the macro models 
which are national in scope and the energy models which lack the 
production detail with respect to the other factors of production. 
The Macro Model projections for national industrial product de- 
mands, capital, labor and material costs, and productivity are fed to 
RISM. Regional energy prices are received from the Energy 
Model. Given these inputs and the regional distribution of the in- 
dustrial capital stocks in the base year of the forecast, RISM deter- 
mines: regional industrial product supplies; regional factor (capital, 
energy, labor, materials) demands; national industrial product 
prices; and regional rates of return on capital. RISMM analyzes 
production on a regional basis taking into consideration the location 
of the existing capital stock, the relative factor prices in each of the 
regions, the ability of each industry to change its factor mix in re- 
sponse to changes in relative factor prices and the changes in indus- 
trial location and productivity overtime. RISM’s structure is dis- 
cussed with the presentation of the model equations. 


26229 ong Ee p 1.32-1.34) Coastal zone assess- 
ment hard, R; Ha Haven, %. Jul 1981. NTIS, PC 
A16/MF AO1. Onder Nu Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

The decision-making framework that has been created at the 
state and federal levels to protect the economic and environmental 
value of coastal resources was characterized. The major federal leg- 
islation is the Coastal Zone Management Act (1972) and its 1976 
amendments. This act established the federal program that encour- 
ages the states to develop a planning process for coastal zone-relat- 
ed energy activities. Since state and local agencies are responsible 
for coastal planning, for implementing energy development in the 
coastal zone, and for bearing the environmental and socioeconomic 
impacts inherent in a particular energy activity, these agencies must 
be considered when federal energy plans are proposed. An analysis 
of the interrelationships between federal, state, and local energy in- 
terests in the coastal zone indicated that two major roles are availa- 
ble to DOE's Office of Environment. The two roles are: (1) the 
analysis of the environmental impacts of various energy technol- 
ogies and of proposed policies; and (2) the transfer of information 
from federal to regional, state, and local agencies that are responsi- 
ble for coastal energy planning. 


26230 (LBL—11990, a ge 1.35-1.38) Summary of regional 
Plan. 


impacts associated with Second National Energy 
Sextro, R.; ge Chapman, T.; El-Gasseir M.; Podvin, 
P.: Ruderman, Sathaye, J.; Schaffer, S.; Tsao, K. Jul 
1981. NTIS, PC Ai6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual rt FY 1980. 

This article summarizes the results of the Regional Issue 
Identification and Assessment project at LBL, which was based on 
an analysis of the President’s Second National Energy Plan (NEP- 
II). This study focused primarily on the high world oil price sce- 
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nario; the scenario based on low world oil prices was examined 
only where significant differences existed between the scenarios. 
Nationally, energy supply is expected to grow at almost 2%/y. 
Overall reliance on natural gas and oil is projected to decrease 
slightly by the end of the century, while coal and nuclear are both 
expected to increase substantially during the same period. Alterna- 
tive energy sources, particularly solar and geothermal, are expected 
to make a small contribution to the energy supply by 2000. 


(LBL—11990, pp 1.44-1.46) Water availability 
and quality consideration energy futures in Federal 
Region IX. El Gasseir, M. Jul 1981. NTIS, PC Al6/MF 
A0l. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

This research has two long-term objectives. The first is to 
identify and evaluate the water-related issues and impacts of each 
energy scenario. The second objective is to establish and update a 
water and energy information base, so that the RIIA process is im- 
proved as it progresses from one scenario to another. The lack of 
an adequate centralized information base and the complex nature of 
the energy/water interface have necessitated the adoption of the 
second objective, as well as a selective approach to the analysis of 
the energy and water issues. 


26232 oa pp 1.46-1.48) Urban and communi- 


ty impact H.; Fung, F.; Beran, R. Jul 
1981. NTIS, tc. mney MF AOl. Order Number 
DE82005575. 


In Energy & Environment Division, annual report FY 1980. 

The DOE has promulated criteria for determining whether 
proposed activities must undergo an urban and community impact 
analysis. These criteria are based in part on the anticipated social 
and economic impacts of the activity on the community and the 
nation. Impacts include both direct and indirect effects on employ- 
ment, population, income, cost of living, and state and local gov- 
ernment finances. Differential impacts on central cities, suburban 
areas, nonmetropolitan communities, areas with high and low un- 
employment, and minority and low-income communities are to be 
analyzed quantitatively wherever possible. The criteria require an 
evaluation of aggregate effects on the US economy - in terms of 
employment, personal income, prices, and fiscal conditions - and on 
the economy’s major industrial sectors. In the work reported here, 
we used clustering methods to select typical regions of the country 
for the impact analysis. Communities and urban areas within these 
regions were then selected for further detailed analysis, which was 
performed at DOE and other national laboratories. The LBL phase 
of the analysis was begun and completed during FY 1980. A more 
detailed account of this work may be found in LBL-11084. 


Implications of cost benefit analysis for optimiz- 
i. Clark, M.J.; Fleishman, A.B. (National Radiological 
Protection Board, "Harwell, England). pp 85-95 of Radiation 
gee te) a present experience and methods. 
; Ebert, H.; Eriskat, H. (eds.). Oxford, 

Englands peony Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

This paper examines the rational economic behavior in rank- 
ing cost benefit preferences in the light of the societal view of re- 
source allocation. An example is presented that considers optimiz- 
ation of radiation protection. (PSB) 


26234 Round-table discussion on the various problems 
nt with the introduction of optimization procedures 

processes. pp 194-215 of Radi- 
aa rotection resent experience and meth- 
ods. A; G: Boer He 'Eraket, (eas). 
Oxford, England; bey Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

Optimization of decision-making methodology for making 
value judgements on activities that will affect social and economic 
-— of human environment is discussed round-table fashion. 

B) 
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26235 Comparison of health effects associated with var- 
ious electric power systems: results and summary 
of work in progress in North America. Hamilton, L.D. 
(Brookhaven National Lab., Upton, NY). pp 218-271 of Ra- 
diation protection 0; optimization: present pruket, H veds my 
methods. Oudiz, A.; , G.; Ebert, H.; 

Oxford, England; Pergamon ‘Press Ltd. (1981). Gums 
EY-76-C-02-0016. 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

The author sees risk assessment methodology as a worth- 
while direction to go even when public distrust abounds where nu- 
clear hazard comparisons have been made by biased industry com- 
ponents. 55 references. (PSB) 


Comparison of the health effects of energy chains: 
methodological and French data. Fagnani, F.; Bel- 
hoste, J.F.; Durand, B.; Maccia, C. (Centre d’Etude sur 
l'Evaluation de la Protection dans le domaine Nucleaire, 
Fontenay-aux-Roses, France). pp 272-289 of Radiation pro- 
tection optimization: present experience and methods. 
Oudiz, A.; Uzzan, G.; H.; Eriskat, H. (eds.). Oxford, 
England; Pergamon Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

This paper studies the assessment of the health and ecologi- 
cal effects of the various energy chains with concentration method- 
ological problems involved. (PSB) 


26237 Public risk perception of various energy systems. 
Niehaus, F.; Swaton, E. (International Atomic Energy 
Agency, Vienna, Austria). pp 290-315 of Radiation protec- 
tion optimization: present experience and methods. Oudiz, 
A.; Uzzan, G.; ; Eriskat, H. (eds.). Oxford, Eng- 
land; Pergamon Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

This paper considers risk assessment from the point of value 
judgements where relatively little is known about what criteria 
should be used or how they are formulated. The author considers 
the technical approach to risk evaluation. (PSB) 


26238 Integration: a role for adaptive environmental as- 
sessment and management. Sonntag, N.C.; Everitt, R.R.; 
ae M.J. (ESSA Environmental and Social Systems An- 
- Ltd., Vancouver, British Columbia). pp 221-224 of 
ects of air pollutants on Mediterranean and —— te 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Adaptive Environmental Assessment and Management 
(AEAM) is a proven methodology for integration and analysis of 
environmental research and management. simulation modelling 
workshops are an essential part of the process. They act as a cata- 
lyst to focus analysis, stimulate discussion and foster communication 
amongst managers, planners and scientific disciplinarians. Some of 
the philosophy and methodology are described along with a case 
study example on the Alberta Oil Sands Environmental Research 
Program (AOSERP). The emphasis is on how AEAM can help 
foster integration and communication of scientific information. 
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26239 (NASA-TM—82278) Environmental impact state- 

ment for the space shuttle program. Final report. Malkin, 

M.S. (National Aeronautics and Space Administration, 

bey gton, DC (USA)). Apr 1978. 296p. NTIS, PC A13/ 
AOl. 

Test firings and launches will release air pollutants causing a 
temporary localized small degradation in air quality near the tests 
or launch site. Areas adjacent to the site will also be subjected to 
moderate sound levels of predominantly low frequencies for short 
durations. During the launch phase, hydrogen chloride will be in- 
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troduced into the stratosphere causing a small decrease in ozone. 
Temporary perturbations to the ionosphere will occur during orbit- 
al maneuvers and entry will have no significant effect on communi- 
cation or radio wave propagation. As the Orbiter descends, a low 
magnitude sonic beam will be produced along the groundtrack with 
maximum overpressures occurring near the landing site. The 
overpressures will be infrequent, will vary in location and are of 
sufficiently low energy to be considered a momentary annoyance, if 
noticed at all. Major alternatives considered are discontinuation or 
postponement of the program, use of alternate propellants and neu- 
tralization of the ground cloud. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 26336 


Age structure of populations of Saccharomyces 
p= Adams, J.; Rothman, E.D.; Beran, K. (Univ of 
Mich, Ann Arbor, USA). Mathematical Biosciences; 53: No. 
3-4, 249-263(Apr 1981). 

A discrete deterministic model is described for the growth of 
an age-structured population of yeast, Saccharomyces cerevisiae, in- 
corporating recent information on the asymmetry of cell division 
and control of the cell cycle in this species. Solutions are obtained 
for the age structure of the population at equilibrium, and for the 
equilibrium distribution of relative frequency of cells through the 
cell cycle. The model is applied to experimental data on the chang- 
ing age structure of nonequilibrium populations of yeast. The model 
predicts well both the transient behavior and the equilibrium struc- 
ture of such populations. It is shown that the asymmetry of cell di- 
vision explains (1) the excess of newly formed daughter cells in the 
population as compared to the frequency of older cells and (2) the 
damped oscillations in the frequencies of cells of different ages as 
demographic equilibrium is approached. 


26241 Some effects of parameter uncertainty in density- 
independent and density-dependent Leslie models for fish pop- 
ulations. O'Neill, R.V.; Gardner, R.H.; Christensen, S.W.; 
Van Winkle, W.; Carney, 501.3 Mankin, J.B. (Oak Ridge 
National Lab., TN). Canadian Journal of Fisheries and 
~ mead Science; 38: 91-100(1981). Contract W-7405-ENG- 


Density-independent and density-dependent Leslie models 
were investigated by Monte Carlo methods. Random values for pa- 
rameters of striped bass (Morone saxatilis), white perch (Morone 
americanus), and tomcod (Microgadus tomcod) populations were 
selected from truncated normal distributions with standard devi- 
ations equal to 10% of the mean. Only total population size after 40 
y was considered. The error propagation properties of the density- 
independent models are strongly influenced by model assumptions 
(e.g. calculating egg to 1-y-old survival to ensure an eigenvalue of 
1.0) and by the way model parameters are estimated (e.g. reestimat- 
ed from data each year). Prediction errors on total population size 
depend on the number of age-classes in a species, but become insen- 
sitive when the number of classes exceed 7. Under the very restric- 
tive assumptions used here, there is little difference in the error 
propagating properties of alternative density-dependent models. 


26242 Choice and reinforcement delay. Gentry, G.D.; 
Marr, M.J. (Georgia Inst. of Tech., Atlanta). Journal of Ex- 
perimental Analysis of Behavior; 33: No. 1, 27-37(Jan 1980). 

Previous studies of choice between two delayed reinforcers 
have indicated that the relative immediacy of the reinforcer is a 
major determinant of the relative frequency of responding. Parallel 
studies of choice between two interresponse times have found ex- 
ceptions to this generality. The present study looked at the choice 
by pigeons between two delays, one of which was always four 
times longer than the other, but whose absolute durations were 
varied across conditions. The results indicated that choice is not 
uniquely determined by the relative immediacy of reinforcement, 
but that absolute delays are also involved. Models for concurrent 
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chained schedules appear to be more applicable to the present data 
than the matching relation; however, these too failed to predict 
choice for long delays. 


26243 on ae ee } winter pre- 
cipitation and ere ae t. of 
Energy, Rickland, WA); Rickard, Whi Northwest 
a 54: No. 4, 2 5 795(1980). Sotie EY-76-C-06- 

A relationship between autumn-winter precipitation and pop- 
ulation of Perognathus parvus is demonstrated. Captures are com- 
pared to phytomass and monthly precipitation for a drought year 
and an average year. 


26244 Factors influencng smallmouth bass production in 
the Hanford Area, Columbia River. Montgomery, J.C.; Fick- 
eisen, D.H.; Becker, C.D. (Battelle Pacific Northwest. Labs., 
Richland, WA). Northwest Science; 54: No. 4, 296-305(1980). 
Contract EY-76-C-06-1830. 

Forty radio frequency transmitters and 120 dart tags were 
used to monitor movements of adult smallmouth bass (Micropterus 
dolomieui) in relation to water level fluctuations in the Columbia 
River at Hanford, Washington, in 1976 and 1977. Bass movement 
appeared to be influenced by water level fluctuations, water depth, 
current, and available forage organisms. Spawning success of adult 
bass was estimated at three study areas: White Bluffs, Hanford, and 
F Area sloughs. Spawning was adversely influenced by high river 
levels, which flooded nest sites with cool water and caused other 
perturbations. Spawning success was relatively poor in 1976, a 
high-water year, and relatively good in 1977, a low-water year. 
Loss of juvenile bass due to entrapment, predation, thermal and 
oxygen stress, and desiccation was monitored during the summer in 
several temporary ponds created by fluctuating river flows. 


26245 Association of HLA and disease in Iceland. Arna- 
son, A. (Blood Bank, Reykjavik, Iceland). Nordic Council 
Arct. Med. Res. Rep.; No. 26, 83-91(1980). 

The association of HLA and disease has been in the lime- 
light and widely discussed in recent years. It is therefore proper to 
look at these phenomena in the Icelandic population. In most cases 
both population and family surveys of the diseases in question have 
been carried out. The research period discussed here is from May 
1976 to June 1979. 


Mental disorders and consanguinity. Comparison 
of first-cousin marriages and matched unrelated marriages. 


Helgason, T. (Kleppsspitalinn, Reykjavik, Iceland). Nordic 
Council Arct. Med. Res. Rep.; No. 26, 107-112(1980). 

Mental disorders have long been known to run in families. 
How and why has still not been agreed upon, although most psy- 
chiatrists agree that there is no unitary cause, either environmental 
or hereditary. In each case a number of aetiological factors are at 
work to a variable extent, social, psychological, biochemical. and 
pathophysiological. These include hereditary mechanisms such as 
predisposition, which under a certain stress can result in a disease. 
The present paper is intended to give some additional data for the 
further discussion of the issues involved. It is a part of a larger 
study of first-cousin marriages and their children, the purpose of 
which is to investigate various genetic markers among these fami- 
lies as well as their fertility, morbidity and mortality. Here the oc- 
currence of mental disorders in these families will be analyzed and 
compared with that in the general population. If recessive heredi- 
tary traits are involved in the aetiology of mental disorders, an in- 
creased frequency should be expected among the children of such 
families. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 24495, 26245, 26281, 26284, 26328, 26329, 





26343, 26352, 26413, 26445, 26449, 26450, 26451, 26452, 26459, 26535, 26539 


26247 (LA—8948-PR, pp 29-32) Kinetic measurements 
of DNA specific fluorochromes flow cytometry. Martin, 
J.C.; Swartzendruber, D.E.; Travis, G.L.; Johnson, T.S.; 
Stewart, C.C. Sep 1981. NTIS, PC A06/MF A0l. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The kinetic interactions between the DNA-specific fluoroch- 
romes mithramycin and Hoechst 33342 and mammalian cells have 
been studied using a continuous time recording flow cytometric 
technique. Cell measurements were correlated with time using an 
analog signal derived from a linear voltage ramp generator. The de- 
tails of this technique have been described. Mithramycin uptake 
was studied in unfixed and ethanol-fixed Chinese hamster lung cells 
(V279-171b line). Fluorochrome leaching from fixed, mithramycin 
stained mouse spleen cells was measured. The kinetics of Hoechst 
33342 binding to mouse bone marrow cells was also studied. 


26248 (LA—8948-PR, pp 55-56) Sensitive novel method 
for detecting using peroxidase labeled elas- 
tin. Saunders, G.C.; Svitra, Z.V. 1981. NTIS, PC A06/ 
MF AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

In studies related to mechanisms of pulmonary fibrogenesis a 
sensitive assay for determining both intracellular and extracellular 
elastase and collagenase activity is required. Available elastolytic 
techniques including those using dye labeled or isotopically labeled 
elastin have not proved suitable. Earlier work done at Los Alamos 
suggested the possibility of binding the enzyme horseradish peroxi- 
dase to elastin particles via linkage between aldehyde groups put on 
the peroxidase and epsilon amino acids present on the elastin. Initial 
experiments employing this principle have been performed and 
should also be applicable to other lytic systems, e.g., collagenase 
action on collagen. 


26249 (LA—8948-PR, ~ PP 63-65) Multi-laser excited flu- 
orescence measurements on single mammalian cells. Stein- 
kamp, J.A. Sep 1981. NTIS, PC A06/MF AOl. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

A three-laser excited instrument for multiparameter measure- 
ment of cells stained with fluorescent dyes having separated flu- 
orescence excitation spectra has been developed. This instrument 
also contains additional electronic cell volume and optical light 
scatter sensors and it was a developmental outgrowth of a previous- 
ly described single-laser excited cell separator. To demonstrate the 
measurement of cells stained with fluorescent dyes having separated 
excitation spectra, pulmonary alveolar macrophages which had 
phagocytized green fluorescent latex spheres were stained for DNA 
content (Hoechst 33342) and total protein (Rhodamine 640). 


26250 (LA—8948-PR, pp 77-79) Asymmetric syntheses 
of amino acids. Blazer, R.M.; Daub, G.H.; Williams, D.L.; 
Whaley, T.W. 1981. NTIS, PC A06/MF A0l. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
——— research programs. Progress report, January-December 

In two previous annual reports a project was described for 
investigating asymmetric synthesis of amino acids, i.e., reactions 
that afford a preponderance of the naturally occurring L-isomer. 
Two approaches are being investigated to this problem - chiral hy- 
drogenation reactions and chiral alkylation reactions. 


26251 (LBL—11990, pp 5.40-5. re Membrane oxidative 
damage. Packer, L.; Quintanilha, A.; Mehlhorn, R.; Au- 
to, O.; Maguire, J.; Davies, K. Jul 1981. NTIS, PC A16/ 

F AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report FY 1980. 
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The working hypothesis has been that reactive species of 
oxygen, sometimes generated by endogenous cellular photosensi- 
tizers (flavins and hemes) in the presence of visible light, would 
react with cellular components thereby altering their structure and 
function. Work has been extended to studies of microsomal en- 
zymes, particularly the very important drug metabolizing compo- 
nents NADPH-cytochrome-Piso-reductase and cytochrome Piso. 
The differential photosensitivity of the microsomal enzymes and the 
anaerobic component of the photoinactivation of NADPH reduc- 
tase clarified different mechanisms of photodamage. 


26252 (UCD—472-126, pp 41-44) Mechanism of pulmon- 
Misra, 


ary H.P.; Gorsky, L. 
1980. NTIS, Al4/MF_ AOI. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

We have conducted biochemical studies on the mechanism 
Ce eee ee ere 
Incubation of buffered aerobic mixture of bovine lung microsomes 
and NADPH, in the presence or absence of exogenously added 
iron, resulted in a progressive formation of lipid peroxide whose ac- 
cumulation could be followed at 535 nm as malondialdehyde. Lipid 
peroxidation was strongly inhibited by singlet oxygen scavengers, 
e.g., dimethylfuran and diphenylfura and by catalase. Hydroxyl 
radical scavangers had little effect on malondialdehyde production. 
Superoxide dismutase, which removes O2~ efficiently, did not inhib- 
it malondialdehyde production and rather enhanced its formation. 
A schema in which active oxygen species may be involved with 
lipid peroxidation is presented. 


26253 (UCD—472-126, pp 163-169) Studies on the mech- 
anism of cdeesonmes of luminol. Misra, 
H.P. (Univ. of California, Davis); Squatrito, P.M. 1980. 
NTIS, PC Al4/MF A01. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The chemiluminescence associated with peroxidation of lu- 
minol in buffered aqueous solution is a complex process involving 
several intermediates. It can be inhibited by removal of oxygen 
from the incubation medium. Superoxide radical is both an interme- 
diate in this reaction and an essential component in light producing 
steps. The importance of O,~ in propagating this reaction was 
shown by the inhibition of luminescence by superoxide dismutase. 
A mechanism was proposed which is consistent with the data. It 
appears likely that the diverse biological effects of peroxidases are 
largely due to the reactivities of these intermediates and products. 


26254 A variant of human nonmuscle tropomyosin found 
in fibroblasts by using two-dimensional electrophoresis. Gio- 
metti, G.S.; Anderson, N.L. oe age National Lab., Ar- 


gonne, IL) Journal of Biologic; No. 22, 11840- 
1846(Nov 1981). W-31-109-ENG-38. 


In an anlysis of 12 human fibroblast cell lines by two-dimen- 
sional electrophoresis, one cell line (1493) was found to contain a 
major protein variant (Cytosk: 12; for the convention used in spot 
numbering, see Anderson, N. L. (1981) Proc. Natl. Acad. Sci. 
U.S.A. 78, 2407-2411) not present in any of the other 11 cell lines. 
Biochemical characterization of the variant protein included deter- 
mination of its subcellular location, partial amino acid composition, 
behavior on sodium dodecyl sulfate (SDS) versus SDS/urea gels, 
and partial proteolytic digestion patterns. All of these methods 
showed that Cytosk:12 is related to Cytosk:11. Both proteins are lo- 
cated in the cytoskeleton, contain little cysteine or proline and no 
detectable tryptophan, shift together to a higher apparent molecular 
weight when electrophoresed in the presence of SDS and 8 M urea 
versus SDS alone, and have identical products after partial proteo- 
lysis according to Cleaveland et al. (Cleveland, D. W., Fischer, S. 
G., Kirschner, M. W., and Laemmli, U. K. (1977) J. Biol. Chem. 
252, 1102-1106). Preparation of nonmuscle tropomyosin resulted in 
the partial purification of both Cytosk:11 and :12. The data suggest 
that Cytosk:11 is fibroblast nonmuscle tropomyosin and that 
Cytosk:12 in cell line 1493 is a charge variant of that protein. 
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26255 Identification of the SV40 agnogene product: a 
DNA binding protein. Jay, G. (National Cancer Inst., Be- 
thesda, MD); Nomura, S.; Anderson, C.W.; Khoury, G. 
Nature (London); 291: No. 5813, 346-349(28 May 1981). 

The proximal late region of the SV40 genome (map positions 
0.72-0.76) contains an open nucleotide reading frame called the ag- 
r.ogene because its product had so far not been detected. This paper 
teports the detection of a novel protein of molecular weight (M/ 
sub r/) 7900 (61 amino acids) in cells lytically infected by SV40; its 
identity has been confirmed by comparing the amino-terminal se- 
quence with that predicted from the SV40 nucleotide sequence. 
This so-called agnoprotein accumulates late in the lytic cycle and 
has a relatively short half life of ~ 2 h. The highly basic nature of 
the protein and its affinity for both single-stranded and double- 
stranded DNA suggests that it may have a regulatory role in nucle- 
ic acid-protein interactions. 


26256 Biosynthesis of enkephalins. Rossier, Jean (Centre 
National de la Recherche Scientifique, 91 - Gif-sur-Yvette 
ca & 8 of Comptes rendus du 5. Colloque interna- 
5 cpiiciamaistante de Lyon, 9-11 avril 1981. Lyon, 
Sans "Faculte de Pharmacie (1981). 
From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26257 Enkephalin precursors in human pheochromocy- 
toma. Giraud, P.; Eiden, L.; Castanas, E.; Boudouresque, F.; 
Conte-Devolx, B.; Gillioz, P.; Beaume, D.; Eskay, R.; 
Oliver, C. (Aix-Marseille-2 Univ., 13 - Marseille (France); 
Laboratory of Clinical Sciences, N.I.H., Bethesda, Washing- 
ton (U.S.A.)). pp 22 of Comptes rendus du 5. Colloque in- 
ternational de radioimmunologie de Lyon, 9-11 avril 1981. 
Lyon, France; Faculte de Pharmacie (1981). (In French) 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26258 Review of alpha-spectrometric measurements of ac- 
tinides. Holm, E.; Persson, R.B.R. (Univ. of Lund, Sweden). 

p 29-42 of Actinides in man and animals. Wrenn, M.E. 
{ed Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

At present the silicon surface-barrier detector is the most fre- 
quently used alpha-particle detector, mainly because of its high- 
energy resolution, excellent stability, low background, and low 
cost. In this presentation, various parameters of importance for 
alpha spectrometry are discussed, such as energy resolution and in- 
terval selection, energy calibration, background, and peak tailing. 
Examples of a-spectra, recorded from various actinides (Th, U, Np, 
Pu, Am, and Cm), that were separated from environmental samples 
are shown; the choice of yield determinants are discussed for each 
case. 


Tracers and methods for determining thorium and 
we in biological samples. Singh, N.P.; Wrenn, M.E. 
(Univ. of Utah, Salt Lake City). pp 53-68 of Actinides in 
man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; 
RD Press (1981). 
From Workshop on measurement and interpretation of acti- 
nide accumulation by man; a Ss UT, USA (14 Oct 1979). 
Thorium-234 has often been used as an isotopic tracer for 
determining the extraction efficiency and the total analytical yield 
of natural thorium. This nuclide has a relatively short halflife of 
24.1 days, and it is necessary to determine the chemical and isoto- 
pic purity of ***Th. Furthermore, because **Th is a 8-emitter, beta 
measurements are required in addition to the alpha spectrometry. 
For these reasons, the possibility of using **Th as an isotopic 
tracer was studied. In addition to being an a-emitter, 7*°Th has the 
long radioactive halflife of 7340 years. The tracer (7*°Th) and the 
other nuclides being determined (7° °° 252Th) are all deposited to- 
gether in an identical fashion on a single planchet and they are 
counted simultaneously with the same detector over exactly the 
same counting period. Consequently, the effects of counting time 
and the different relative detector efficiencies are cancelled out. 
Uranium-234, -235, and -238 are the isotopes of uranium that occur 
naturally in the environment. In alpha-spectrometric techniques in 
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which an isotopic tracer must be added for the determination of ra- 
diochemical yield in order to quantify the isotopic composition of 
uranium, **U and **U are commonly used as tracers. Uranium- 
232 is a more suitable tracer, compared to ***U, for the same reason 
that a-emitting *°Th is superior when compared to f-emitting 


*4Th.To assess the thorium isotopes (i.c., *** *° ***Th) in human 
tissues, a new analytical method using solvent extraction techniques 
and alpha spectrometry was developed. In addition, the develop- 
ment of an analytical procedure capable of determining the isotopic 
composition of uranium using ***U as an isotopic tracer was under- 
taken. 


1- substrate analogs for in- 
vestigations in the field of Blanc-Muesser, 
M.; DeFaye, J.; —— ; Ohleyer, E. (Centre de Re- 
cherches sur les romolecules Vegetales, Grenoble, 
. OP 312-318 of Energy from biomass. Palz, W.; 
Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

A general sequence is described for the synthesis of thio-oli- 
gosaccharides of interest as substrate analogs for the induction, pu- 
rification, evaluation and elucidation of the mechanism of action of 
cellulases and xylanases. The sodium salt of 1-thio-8-D-glucopyran- 
ose or 1-thio-8-D-xylopyranose, resulting from the action of thioa- 
cetic acid in the presence of zirconium chloride, on the correspond- 
ing 8-peracetates in dichloromethane, reacts smoothly respectively 
with a 1 »6-anhydro-4-O--triflyl-D-galactose or a 4-O-triflyl-L-arabin- 
ose derivative to give after conventional treatments thiocellobiose 
or thioxylobiose. Further sequences involving the corresponding a- 
bromides yield either thioxylotriose or the B-nitrophenyl or nitro- 
phenyl 1-thio derivatives of thioxylobiose and the co: 
cello compounds. From a preliminary investigation, thioxylobiose is 
a competitive inhibitor for Poria xylanase with a K/sup I/ similar 
to that of xylobiose. The 8-o-nitrophenyl glycoside is a good chro- 
mogenic substrate and thiocellobiose an excellent inducer for the 
cellulase of Schizophillum communae. 


cellulase and 8-glucosidase from clostridium ther- 

mocellum excretion, localization and purification. Creuzet, 
N.; Ait, N.; ery P.; Cattaneo, J. (CNRS, Marseille, 
France). PP. 324-329 of ’ Energy from biomass. Palz, W.; 
Chartier, Hall, D.O. (eds.). London, England; Applied 
Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Clostridium thermocellum is an anaerobic thermophile that 
produces endo and exo-8-glucanase when grown on cellulose or 
cellobiose as carbon source. The location of the cellulase compo- 
nents has been determined. Polyacrylamide gel electrophoresis of 
concentrated supernatant from a culture grown on cellulose re- 
solved several peaks of cellulolytic activity corresponding to cellu- 
lases differing in the patterns of their attack on CMC and cellulose. 
Partial purification of cellulase has been obtained by affinity chro- 
matography on cellulose powder; the results show that the prepara- 
tion obtained is a multi-enzyme complex. A f-glucosidase was iso- 
lated, purified and its properties studied. The enzyme is specific for 
the B-configuration; its acts on B-glucosides and on aryl-B-gluco- 
sides but its affinity for cellobiose is less than for the synthetic sub- 
strate PNPG. B-glucosidase of C thermocellum has been shown to 
be highly heat stable and could be of great interest in the industrial 
saccharification of cellulose. 


26262 Liver cells in culture: a model for investigating the 
regulation of retinol-binding protein metabolism. Borek, C.; 
Smith, J.E.; Goodman, D.S. (Columbia Univ., NY). Annals 
of the New York Academy of Sciences; 349: 221-227(30 Sep 
1980). Contract EP-78-S-02-4733. 

Vitamin A and its analogs influence a variety of parameters 
in cell growth and differentiation. The present discussion will be 
devoted to their action in vitro on differentiation and will concen- 
trate on the regulation of the retinol binding protein by vitamin A. 
Retinol circulates in the plasma bound to retinol binding protein 
(RBP), which has been purified from a variety of species including 
humans and rats. RBP is a small protein with a molecular weight of 
about 20,000 daltons, which has a single binding site for one mole- 
cule of retinol. The secretion of RBP from the liver is regulated in 





a specific manner by the availability of retinol. Information on the 
secretion of RBP and its regulation has been obtained heretofore 
from in vivo studies. For this reason and for the purpose of investi- 
gating cellular and molecular mechanisms of RBP production and 
secretion, it seemed desirable to find an in vitro model of liver cells 
in culture that would produce RBP and be responsive to a variety 
of factors that regulate RBP in vivo. 


of allophyco- 
Pag phycobilisomes from 


cyanin and complex. 

O.; Lipechultz C.A.; Gantt, E. (Smithsonian Inst., Rock- 
ville, MD). FEBS (Federation of European Biochemical Soci- 
eties) Letters; 115: No. 2, 225-229(Jun 1980). Contract ASO05- 
76ER04310. 

Phycobilisomes are supramolecular aggregates of phycobili- 
proteins which functions as the major light harvesting antennae in 
blue-green and red algae. Isolation of intact phycobilisomes has 
now been accomplished from many algae. The major criterion for 
the functional integrity of these organelles is the demonstration that 
they exhibit highly efficient transfer of excitation energy from phy- 
coerythrin ay to phycocyanin (PC) and finally to allophyco- 
cyanin (APC). A structural model for the phycobilisomes of Por- 
phyridium cruentum was first proposed in on the basis of kinetics 
of pigments released, concomitant energy transfer uncoupling, and 
electron microscopy studies. Accordingly, phycobilisomes consisted 
of an allophycocyanin core, surrounded by phycocyanin, and phy- 
coerythrin (when present) on the periphery. 


26264 Adenovirus coded ucleic acid binding 
—-. Isolation, physical and effects of proteoly- 
Schechter, N.M.; Davies, W.; Anderson, C.W. 
je a National Lab., Upton, NY). ’ Biochemistry; 19: 
No. 12, 2802-2810(1980). 

A procedure has been developed for the purification of 
adenovirus type 2 DNA-binding protein (DBP) from nuclei of in- 
fected HeLa cells. This procedure routinely yields 0.2 to 0.6 mg of 
protein per 10° cells that is greater than 98% DBP. Binding protein 
80 prepared does not precipitate at low ionic strength, interacts 
with both single- and double-stranded DNA, and complements Ad5 
ts125 function in an in vitro DNA synthesizing system dependent 
upon exogenous DBP. An examination of the hydrodynamic prop- 
erties of Ad2 DBP indicated that DBP undergoes a concentration- 
dependent self-association process. In high ionic strength solutions 
(1.0 M NaC)), self-association is a limited process observed at DBP 
concentrations above about 0.1 mg/mL; the product is a unit 
having a molecular weight of a trimer. At low ionic strengths (0.1 
M NaCl), self-association is more extensive and is observed at 
lower protein concentrations. Our findings suggest that units other 
than the 72,000 molecular weight monomer may interact with 
DNA in the cell. Purified Ad2 DBP was digested with several pro- 
teolytic enzymes to determine if smaller DNA-binding products 
could be generated that resemble the 48,000 molecular weight spe- 
cies observed in extracts of infected cells. Digestion of purified 
DBP with Pronase or chymotrypsin produced relatively stable 
fragments with molecular weights of 45,000 and 53,000, respective- 
ly. Trypsin cleavage produced a 51,000 molecular weight fragment 
that upon continued incubation was further digested to produce a 
35,000-M/sub r/ peptide. The production of the 35,000-M/sub r/ 
peptide by trypsin cleavage of the 51,000-M/sub r/ fragment was 
not observed if a sufficient amount of DNA was added to the DBP 
solution prior to trypsin digestion. This result indicates that bound 
DNA protects a trypsin-sensitive site(s) in the 51,000-M/sub r/ 
fragment, and it suggests that the 51,000-M/sub r/ fragment con- 
tains at least a part of the binding site for single-stranded DNA. 


e .; Ayres, K.; Strauss, B.S. Biochemis- 

try; 19: 4767-4772(1980). ‘Contract EY-76-S-02-2040. 
Neocarzinostatin (NCS) induces repair in a xeroderma pig- 
mentosum lymphoblastoid line deficient in the ability to repair 
DNA damage induced with (acetoxyacetylamino)fluorene. Repair 
was demonstrated by the induction of repair synthesis and by the 
disappearance of NCS-induced single-strand breaks and/or alkaline- 
labile sites in DNA. Estimation of NCS-induced repair patch size 
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indicated that only a few nucleotides were inserted per repaired 
region. NCS-treated bacteriophage T7 DNA requires S hai 
with alkaline phosphatase to make it a substrate for DNA polymer- 
ase I. NCS-reacted T7 DNA, even after phosphatase treatment, is 
not a substrate for a DNA polymerase a obtained from human lym- 
phoma cells. NCS-treated T7 DNA did serve as a substrate for the 
DNA polymerase a when incubated with an apurinic/apyrimidinic 
(AP) endonuclease with associated 5’-3'-exonuclease activity. The 
results suggest that NCS-induced AP sites could be intermediates 
for the in vivo repair synthesis. 


26266 Apurinic/apyrimidinic endonuclease sensitive sites 
as intermediates in the in vitro degradation of deoxyribonu- 
cleic acid by neocarzinostatin. Bose, K.K.; Tatsumi, K.; 
Strauss, B.S. (Univ. of Chicago, IL). Biochemistry; 21: 4761- 
4766(1980). Contract EY-76-5-02-2040. 

Neocarzinostatin (NCS) induces alkali-labile sites in DNA 
which are stabilized by NaBH, reduction. The stabilized sites are 
sensitive to an AP endonuclease from human lymphoma cells. 
NCS-induced degradation of supercoiled Col El DNA proceeds in 
stepwise fashion with apurinic/apyrimidinic (AP) sites as interme- 
diates. Degradation is increased when reaction occurs in the pres- 
ence of AP endonuclease, and DNA reacted with NCS can be 
shown to have numerous AP endonuclease sensitive sites. 


26267 Selective screening methods for the isolation of 
SP FORE SENS SEES SRD SO. Se 
tenecourt, B.S.; Eveleigh, D.E. (Rutgers-the State Univ., 
New Brunswick, NJ). pp 289-301 of Hydrolysis of cellulose: 
mechanisms of enzymatic and acid catalysis. Brown, R.D. 
Jr.; Jurasek, L. (eds.). New York, NY; American Chemical 


Society (1979). 

Screening methods for the selection of high-yielding cellu- 
lase mutants of Trichoderma reesei have been devised that specifi- 
cally detect hyperproducing, catabolite repression-resistant, and 
end-product inhibition-resistant strains. Individual selection tech- 
niques employing specific substrates and end-product inhibitors 
allow for visual screening of a single enzyme in the cellulase com- 
plex: endo-8 1-4 glucanase and §-glucosidase as well as the syner- 
gistic action of all the enzymes of the cellulase complex. By use of 
these methods, mutant strains have been isolated that hyperproduce 
cellulase and are resistant to catabolite repression by glucose or 
glycerol. 


26268 Secondary structure of single-stranded nucleic 
acids. Waterman, M.S. (Los Alamos Scientific Lab., NM). 
pp 167-212 of Studies in —— and combinatorics. Ad- 
vances in mathematics supplementary studies, Volume I. 
New York, NY; Academic Inc. (1978). 

The primary structure of a single-stranded nucleic acid, such 
as a tRNA, is the sequence of nucleotides or bases making up the 
molecule. Secondary structure of such a molecule is a class of 
graphs in the plane which preserves the bonds in the primary struc- 
ture but allows helical regions. Prediction of the most stable sec- 
ondary structure is an important problem at the most basic biologi- 
cal level. This paper gives the first graph theoretic definition of 
secondary structure and derives some associated properties. A clas- 
sification of secondary structures is given and used as a basis for 
new and efficient algorithms to find the most stable secondary 
structure. 
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REFER ALSO TO CITATION(S) 25392, 26249, 26264, 26336, 26337, 26338, 
26340, 26352, 26469, 26500, 26535, 26538 


26269 (LA—8948-PR, pp 28) Chromosome analysis and 
sorting. Jett, J.H.; Wilder, M.E.; Cram, LS. 1981. 
NTIS, PC A06/MF A011. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 


Several programs at Los Alamos require either the analysis 
of mammalian chromosomes or pure populations of individual chro- 
mosome types. To provide an initial capability immediately, the 
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LACEL (Los Alamos Cell Analysis) electronics and software 
system has been used in conjunction with an optical bench from a 
commercial cell sorter to analyze the DNA content of chromo- 
somes and to sort sufficient quantities of chromosomes for recom- 
binant DNA studies. The results reported represent the resolution 
attainable in chromosome analysis with a standard flow cytometer 
which was not designed or specially optimized to obtain high reso- 
lution measurements of small particles. 


(LA—8948-PR, pp 58-60) Studies on growth and 
ae of Hoechst-stained cell populations following 

and cell sorting. Crissman, H.A.; Kissane, R.J. 1981. 
NTIS, PC A06/MF A0Ol1. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Arndt-Jovin and Jovin first reported the use of Hoechst 
33342 (10 g/ml for 1 hr) as a vital DNA-binding fluorescent stain 
and demonstrated its applicability for viable cell staining and cell 
sorting. Using CHO cells as a model cell system, a series of studies 
designed to optimize the Hoechst (HO) staining procedure for cell 
types and instrumentation to be used in our laboratory were initiat- 
ed. These studies included determination of (1) minimal dye con- 
centrations required to provide quality FCM-DNA for cell cycle 
analysis and likewise maintain high levels of cell viability, (2) possi- 
ble dye-induced mutagenicity, (3) kinetics of dye uptake and dye 
release by viable cells, and (4) photochemical toxicity and physical 
damage to stained cells during uv laser exposure (365 nm) and elec- 
tronic cell sorting. 


26271 (LA—8948-PR, pp 68-69) Chromosome instability 
and Cram, Ls; Bartholdi, M. 1981. 
NTIS, PC A06/MF AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division’s biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

To investigate the role of karyotypic changes occurring in 
parallel with the onset of tumorigenicity, we have started a series 
of cell lines from whole Chinese hamster embryos (WCHE) and 
started development of a chromosome high resolution imaging 
sorter (CHRIS). Nineteen separate Chinese hamster embryo cell 
lines have been established. Cells are passaged on both solid sub- 
strate as monolayers and in the fenestrated volume of sponges. The 
cells are injected, or sponges inbedded, in athymic mice to assay 
tumorigenicity. The application of the technology of flow cyto- 
metry to chromosome analysis is shown. 


(LA—8948-PR, pp 70-71) Tumorigenicity assays: 
Stadies of the fate of implanted celle. Kraemer, P.M.; Travis, 
G.L.; Saunders, G.C. 4 1981. NTIS, PC A06/MF AOl. 
Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 

experiments utilized sponge cultures of Balb/ 
c3T3, labeled with *“*C-thymidine in vitro, then implanted subcu- 
taneously into nude mice. Sponges removed at various times were 
assayed for radioactivity. These preliminary experiments suggested 
that early loss of most of the test cells could account for insensitiv- 
ity of the assay as well as raising the possibility of false negatives in 
this type of test. More recently, we have continued these studies 
with Chinese hamster cells, malignant or normal. 


26273 (UCD—472-126, 46-149) In situ identification 
of functional clones of lym; in semisolid cultures uti- 
lizing immunoperoxidase methodology. Klein, A.K.; Wilson, 
F.D.; Fox, L. 1980. NTIS, PC Al4/MF AOl. Order 
Number DE82003956. 

In Annual report, fiscal year 1980. 

A method is described for the in situ identification and quan- 
titation of functional clones of lymphocytes present in semisolid 
cultures. Specifically, the ability of murine splenic B-lymphocyte 
colonies to produce immunoglobulin was investigated usng immun- 
operoxidase techniques adapted for use with soft-agar culture sys- 
tems. Following fixation of agarose cultures, histological sections 
were prepared using routine paraffin embedding procedures and 
modified i yperoxidase techniques were used to visualize im- 
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munoglobulin production by colony-associated cells. Production of 
IgM and to a lesser extent IgG was demonstrated by splenic B-lym- 
phocyte colonies. Bone marrow granulocyte-monocyte colonies 
were consistently negative for immunoglobulin production as were 
immunoperoxidase ee soe ee See ae 
This study demonstrates that immunopero: 

and antibody-specific identification of cultured a 
tic cells based on the occurrence of function-associated cell 

(and internal) antigens can be performed. 


26274 (UCD—472-126, 6, PP 150-154) Cote D, 
formation from whole blood. W: 


= cloning 
Dyck, J.A. 1980. NTIS, PC A1l4/MF AOl1. i wy Mw 
DE82003956. 

In Annual report, fiscal 1980. 

Recent siudine on the canine whole Mood esleny terating 
technique have clearly demonstrated the lymphocytic nature of 
colonies formed as well as suggesting that they are T lymphocytes. 
Cell titration experiments produced a linear response of colony for- 
mation, suggesting a clonogenic origin of such colonies. The whole 
blood technique was also found to have a very high cloning effi- 
ciency when compared to its Ficoll-Paque counterpart, the CFU-L 
generated from gradient isolated lymphocytes. 


26275 (UCD—472-126, pp 155-160) Effect of T-lympho- 
cyte depletion and allogenetic pairing on the formation of 
colonies in semisolid mixed 
Wilson, F.D.; Dyck, J.A.; Klein AK A.K.; ley, C.B.; Na- 
viaux, B.; Jones, M.; Carbonell, A. (Univ. of California, 
Davis). 1980. NTIS, PC A14/MF AOl. Order Number 
DE82003956. 
In Ea ah rt, fiscal year 1980. 

mixed lymphocyte cloning technique appears to pro- 
vide an Wythe and more sensitive method for the study of trans- 
plantation immunology and cell mediated immunity in humans. For 
example, studies directly comparing stimulation indices (allogeneic/ 
autologous) for the standard *HTdr incorporation assay to the 
colony forming assay demonstrate that the colony technique pro- 
duces higher stimulation indices. The CFU-ML colonies are T-lym- 
phocyte in type and appear to be clonogenic in origin. Colonies did 
not form to any major extent using autologous lymphocyte stimula- 
tion. Our data on the effect of T cell depletion on the CFU-ML 
response is surveyed. It is hoped that the T depletion technique will 
provide a tool to study the role of suppressor T cells and promote 
the understanding of cellular interactions involved in the allogeneic 
response. 


26276 (UCD—472-126, pp 187-191) Selective growth of 
human T-lymphocyte colonies from whole blood. Knox, S.J.; 

Wilson, F.D.; Shifrine, M.; Dyck, J.A.; Rosenblatt, L. s. 
1980. NTIS, PC ‘A14/MF AOl. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

Human T-lymphocyte colonies may be selectively grown 
from whole blood (WB) in a single phase semisolid culture system 
following stimulation with PHA-P, Con-A, or ‘PPD. Whole blood 
colony cells were identified as T-lymphocytes on the basis of ro- 
sette, morphological, phagocytic and enzyme histochemical studies. 
The WB colony technique has a markedly increased cloning effi- 
ciency, and greater sensitivity for the study of a variety of immuno- 
logical parameters than cloning methods using gradient-separated 
lymphocytes. This technique eliminates the requirement for gradi- 
ent-enriched lymphocyte fractions and provides a sensitive system 
that more closely approximates the in vivo milieu for the study of 
T-lymphocyte progenitors. 


26277 ee pp 206-207) Photoperiod and cell 
mediated immunity of clinically normal dogs. Shifrine, M.; 
Garsd, A.; Christiansen, J.A.; Rosenblatt, L.S.; Taylor, N.J.; 
DeRock, E.W. 1980. NTIS, PC A14/MF. AOl. Order 
Number DE82003956. 

In Annual report, fiscal year 1980. 

An experiment was designed to determine whether photo- 
period, ambient temperature, or stimulation of the dogs’ immune 
system by air contaminants was responsible for seasonal variations 
in cell mediated immunity of dogs. Lectin-induced lymphocyte 
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blastogenesis in blood from two groups of dogs housed indoors and 
one group kept in outdoor kennels was measured. The latter group 
was under natural photoperiod, ambient temperature, and subject to 
airborne pollutants. The indoors groups were under constant tem- 
perature, breathed filtered air, and varied only relative to photoper- 
iod. Peak immune activity occurred in the winter in all three 
groups of dogs The dogs under the 12:12 h light regime had a sig- 
nificantly lowered immunity relative to the dogs with the natural 
photoperiod. (ACR) 


—_ (UCD—472-126, pp ng ay 4 Environmental fac- 

tors affecting seasonal variation in unity of clinically 
normal dogs. Garsd, A.; Shifrine, M.; 3 A.; Taylor, 
N.; DeRock, E.; Ashuckian, S. 1980. NTIS, PC ‘A14/MF 
AOl. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Immunological response of 11 beagle dogs during 3 years 
(June 1977 through June 1980) was tested for association with 22 
solar and meteorological parameters. Of the six independent varia- 
bles significantly entering the predictive regression equations, sun- 
spot activity (monthly mean daily number of sunspots) was most 
prominent, showing a significant negative correlation in 10 of the 
11 dogs. 


26279 Selective dissociation and characterization of cells 
from different regions of multicell tumor spheroids. Freyer, 
J.P.; Sutherland, R.M. (Univ. of Rochester, NY). Cancer 
Research; 40: 3956-3965(Nov 1980). Contract AC02- 
76EV03490. 

A technique has been developed which takes advantage of 
the spherical symmetry of EMT6/Ro multicellular tumor spheroids 
to isolate subpopulations of cells originating from various locations 
in the spheroid structure. The method involves gently exposing 
spheroids to a dilute trypsin solution at 18 to 20° in specially de- 
signed dishes on a rotary shaker. Under these conditions, cells are 
released only from the outer spheroid surface; successive trypsin 
treatments dissociate cells from increasing depths in the spheroid. 
Measurements of the spheroid diameter and rate of cell dissociation 
demonstrated the reproducibly of the technique. Observations of 
histological sections showed that trypsin was active only over a 
small distance into the spheroid. Characterization of the cells isolat- 
ed indicated that cell volume, membrane integrity, and clonogenic 
capacity all decreased for cells located in inner spheroid regions. 
Autoradiography and DNA content analysis by flow cytometry es- 
tablished that outer region cells werere actively proliferating whie 
inner region cells were in a nonproliferative state. There was a sig- 
nificant number of cells arrested with S- and G2-phase DNA con- 
tents as well as a large number arrested with a G: DNA content, 
similar to recent findings for nonproliferating cells in tumors. 
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REFER ALSO TO CITATION(S) 26246, 26255, 26336, 26444, 26445, 26448, 
26449, 26450, 26451, 26452, 26500, 26501 


26280 (DOE/EV/04267—3, pp 100-103) Hypermutable 
cell lines. DeLuca, J.G. May 1980. NTIS, PC A07/MF 
AOl1. Order Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
yoo aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 

Various lymphoblast lines derived from XP patients were 
obtained and tested for their cloning ability under standard assay 
conditions. 


(DOE/EV/04267—3, pp 109-111) Relation of 


DNA adducts to mutation. Liber, C.H.; Croy, R. May 1980. 
NTIS, PC A07/MF AOI. Order Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
= aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 

Quantitative relationships between adduct formation and re- 
moval and mutation are discussed in relation to DNA reaction 
products being premutagenic lesions. Researcher collaboration of 
analyzing and interpreting chemical adduct formation, and measur- 
ing genetic and cellular changes are presented. 
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26262 a tga Pp ety gee Migr 
effects on marrow fibroblastic cells in 


granulopoietic 
Fanconi's anemia. FB ong B.R. (Univ. of California, 
Davis); Wilson, F.D.; Knox, S.; Woo, L.; Jenks, H.; Taplett, 
J. 1980. NTIS, PC Al4/MF Al. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

A comparison was made of the cytogenetic composition of 
in vitro bone marrow fibroblastic cells, skin fibroblasts, peripheral 
blood lymphocytes and direct bone marrow ions from a pa- 
tient with Fanconi’s anemia. Fibroblastic cells had far fewer chro- 
mosomal abnormalities and stimulated normally the growth of gran- 
ulocyte colonies. Granulocytic progenitors were not found, but T- 
lymphocyte colonies were abundant. These results suggest that a 
defect in hematopoietic stromal elements is not responsible for the 
aplasia associated with Fanconi’s anemia. 


26283 (UCD—472-126, pp 213-215) Development and 
use of mixed-lymphocyte culture assay systems in the dog. 
Taylor, N.J.; Stitzel, K.A.; DeRock, E.W. 1980. NTIS, PC 
A14/MF AO1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The mixed-lymphocyte culture assay has been adapted for 
use in our dogs. The test is used to identify histocompatible siblings 
for the cobalt study. 


26284 AUG is the only initiation codon in eukaryotes. 
Sherman, F.; McKnight, G.; Stewart, J.W. (Univ. of Roch- 
ester, NY). Biochimica et Biophysica Acta; 609: 343- 
346(1980). Contract AC02-76EV03490. 

An analysis of mutants of the yeast Saccharomyces cerevi- 
siae indicates that AUG is the sole codon capable of initiating trans- 
lation of iso-l-cytochrome c. This result with yeast and the se- 
quence results of numerous eukaryotic genes indicate that AUG is 
the only initiation codon in eukaryotes; in contrast, results with Es- 
cherichia colia and bacteriophages indicate that both AUG and 
GUG are initiation codons in prokaryotes. The difference can be 
explained by the lack of the t®° A hypermodified nucleoside (N-[9- 
(8-D-ribofuranosyl)purin-6-ylcarbamoyl]threonine) in prokaryotic 
initiator tRNA and its presence in eukaryotic initiator tRNA. 


5505 Metabolism 
REIER ALSO TO CITATION(S) 26197, 26262, 26323, 26458 


26285 (DOE/EV/00936—T3, pp 15.1-15.22) Nitrogen 
regeneration by the subtropical marine copepod Eucalanus pi- 
leatus. Gardner, W.S. (Great Lakes Environmental Re- 
search Lab., Ann Arbon, MI); Paffenhoefer, G.A. 21 Dec 
1981. NTIS, PC A0O9/MF AOl. Order Number 


DE82007332. 
In Biological processes in the water column of the South At- 
lantic Bight. Progress report. 

Ammonium release rates by individual marine copepods (Eu- 
calanus pileatus) were examined kinetically over successive 10-min 
intervals after exposing the animals to three concentrations of the 
diatom Thalassiosira fluviatilis as food. Food concentrations 
spanned those expected in the natural environment. Well-fed (3 
mm* T. fluviatilis liter~*) copepods released ammonium significant- 
ly (p < 0.05) faster than those fed zero or low concentrations of 
food, but differences were not dramatic. Mean excretion rates (+- 
SE) for animals removed from food for 18 to 22 h [30 +- 6 nmoles 
NH, (mg ash free dry weight) * h”*] were sbout 60% of those for 
well-fed animals [49 +- 8 nmoles NH, (mg ash free dry weight)~* 
h~*']. Depending on food concentration, animals released ammoni- 
um at rates ranging from 40 to greater than 100% of their N inges- 
tion rates over the previous 18 to 22 h. Long-term (4 to 6h) kinetic 
excretion experiments with well-fed animals indicated that, on the 
average, release rates decreased with time after food removal, but 
patterns varied among individual copepods. In addition to ammoni- 
um release, o-phthalaldehyde reactive amino acid nitrogen was oc- 
cassionally released by E. pileatus in large spurt events lasting from 
20 to 60 min. 





3211 / ERA VOL. 7, NO. 9 


enhoefer, G.A. 
(Ski * of Pa hy, Savannah, GA). 21 Dec 
1981. is, PC ‘A09/MF AOl. Order Number 
DE82007332. 

In Biological processes in the water column of the South At- 
lantic Bight. Progress report. 

The grazing impact on adult females of the three calanoid 
copepods on phytoplankton populations has been revised to suggest 
a greater impact than the 0.5 and 4.7% of daily primary production 
than the ingestion rates previously suggested. No numerical estima- 
tion is given. (PSB) 


26286 og ge pp 17.1-17.5) Grazing by 
the upwelling. Paff 


26287 Enhancement of phloem exudation from Fraxinus 
uhdei Wenz. (evergreen ash) using ethylenediaminetetraacetic 
acid. Costello, L.R.; Bassham, J.A., Calvin, M. (Univ. of 
California, Bekeley). Plant Physiology; 69: No. 1, 77-82(Jan 
1982). W-7405-ENG-48. 

Ethylenediaminetetraacetic acid (EDTA) enhanced the exu- 
dation of '*C-labeled assimilates from excised leaflets and whole 
plant specimens of Fraxinus uhdei Wenz. A 2 millimolar EDTA 
concentration was found to be most effective in promoting exuda- 
tion from excised leaflets, while 10 millimolar EDTA was most ef- 
fective in whole plants experiments. Exudation rate reached a maxi- 
mum after 24 hours in both experiments. The continuous presence 
of EDTA throughout the treatment period was required for maxi- 
mum exudation from excised leaflets. Stachyose, raffinose, verbas- 
cose, and sucrose were the principal compounds found to occur in 
exudate samples. These compounds are typically transported in 
sieve elements of various Fraxinus species suggesting the exudate 
was of phloem orgin. Electron microscope studies of petiolule sieve 
plate pores from excisd leaflets showed substantially less callose ap- 
pearing after treatment with EDTA than after H2O treatment. It is 
suggested that EDTA enhances phloem exudation by inhibiting or 
reducing callose formation in sieve plate pores. The exudation en- 
hancement technique described for whole plant specimens is sug- 
gested as a useful means of collecting phloem sap and studying 
translocation in woody plants. 


26288 Characterization of a photosynthesizing reconsti- 
tuted spinach chloroplast preparation: regulation by primer, 
adenylates, ferredoxin, and pyridine nucleotides. Kow, Y.W.; 
Gibbs, M. (Brandeis Univ., Waltham, MA). Plant Physiology; 
69: No. 1, 179-186(Jan 1982). 

A particulate preparation (MgP) capable of photosynthetic 
CO, assimilation without the addition of stromal protein was ob- 
tained by rupturing whole spinach (Spinacia oleracea var. America) 
chloroplasts in 15 millimolar MgClk buffered with Tricine at pH 
8.5. This CO, assimilation was dependent upon light, inorganic 
phosphate, ferredoxin, ADP, NAD or NADP, and primer. Except- 
ing glycolate, the products of CO, fixation by MgP were similar to 
those found with whole chloroplasts. Glycerate-3-phosphate 
(PGA), fructose-1,6-bisphosphate (FBP), and ribose-5-phosphate 
(RSP) but not fructose-6-P (F6P) functioned as primers. Concentra- 
tions of PGA and FBP but not of R5P higher than 2 millimolar 
where inhibitory to CO, fixation. A lag of CO: fixation was ob- 
served with PGA and FBP but not with RSP. This lag as well as 
inhibition by NADP, ADP, and ATP in the FBP-primed prepara- 
tion was eliminated by an equimolar mixture of FBP plus F6P indi- 
cating FBPase as the sensitive site. NADP, ADP, and ATP also 
blocked CO, fixation by the PGA-fortified preparation but inhibi- 
tion was even more sensitive than that observed when FBP was 
added. Inhibition by AMP in the PGA and FBP-primed prepara- 
tions was not affected by the addition of F6P. When RSP was the 
starting primer, inhibition of CO, fixation was relatively insensitive 
to the adenylates and NADP. In contrast to the parent whole 
chloroplast, CO: fixation by MgP was insensitive to high (5 milli- 
molar) inorganic phosphate. Depending upon the ferredoxin con- 
centration, NAD was as effective as NADP in supporting COs fix- 
ation. 
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REFER ALSO TO CITATION(S) 25623, oo 25625, 25713, 26257, 26265, 
26266, 26343, 26349, 26468, 26491, 26492, 2 


26289 (HRP—0903517/1) Definitions, criteria, and 
—— S (ct) (TRW En- 


al Engineer v., Research Triangle Park, NC 
’ ie 
(USA). § aaky ETIS, PC A02/MF AOl. 


Designed to anit the Misssippl Health Care Commission 
(the SHPDA) and the Mississippi Health Systems Agency (HSA) in 
conducting an appropriateness review of computerized axial tomo- 
graphy (CT) scanning services, these criteria and standards con- 
form with those approved by the SHPDA for certificate of need 
and are in compliance with the National Health Planning Guide- 
lines. The need methodology for CT equipment is determined in 
two phases. Phase I calculates the total number of CT scans needed 
in the state using population demographics, CT use rates, and pa- 
tient flows. Phase II converts the total scans into number of head 
and body scans needed based on equipment productivity, optimal 
utilization, and existing and approved capability. Optimal utilization 
occurs when equipment is operated 50 to 55 hours per week and 
performs at least 2,000 HECTS per year. A weighted formula is 
used in the computation of patient procedures. The criteria and 
standards are broken down as follows: availability (3 criteria, 5 
standards); accessibility (7, 9); cost (4, 5); quality (10, 16); continuity 
(5, 11); and acceptability (3, 8). Rationale is not discussed and no 
sources are referenced. The standards do contain measurable re- 
quirements. Definitions are provided for relevant terms, CT service, 
and the service area. 


26290 (STI/PUB—564) Medical radionuclide imaging: 

series, 1980, (International Atomic Energy 

Agency, Vienna (Austria)). 1981. 715p. (CONF- 800937— 
Vol.2). IAEA. Order Number DE82901953. 

From International symposium on medical radionuclide 


dealt with funda- 


i , F.R. Germany (1 Sep 1980). 
Volume I of these proceedings 
mental aspects, techniques, and radiopharmaceuticals, Volume II 
contains papers dealing with quality assurance in radionuclide imag- 
ing procedures, and a variety of clinical applications. The proceed- 
ings also contain the text of two round table discussions. (ERB) 


26291 Tellurium-123m-labeled-9-tell 

acid: a possible cardiac imaging agent. Okada, R.D. 
chusetts General Hospital, . ng | F.F.; E 

D.R.; Yasuda, T.; Boucher, C.A.; Strauss, H.W. pn a 
65: No. yA 305-310(Feb 1982). 

To study the value of the fatty acid analog tellurium-123-la- 
beled-9- telluraheptadecanoic acid ('7/sup m/Te-THDA) as a cardi- 
ac imaging agent, five dogs had partial occlusion of the left anterior 
descending coronary artery. One hour later, scandium-46 (“Sc) mi- 
crospheres were injected into the left atrium, followed immediately 
by the iv. 1°/sup m/Te-THDA. After injection, regional myocar- 
dial '**/sup m/Te activity was monitored continuously with im- 
planted miniature cadmium telluride radiation detectors in both is- 
chemic and nonischemic zones. After 4 hours, stannum-113 micros- 
pheres were injected into left atrium and the dogs were killed. Is- 
chemic and nonischemic areas of myocardium were sectioned and 
counted in a well counter. Nonischemic myocardial '**/sup m/Te 
activity reached 88 +/- 10% (mean +/- SD) of peak activity 
within 1 minute after injection, peaked in 8 +/- 9 minutes, then de- 
creased 2 +/- 8% over the nxt 4 hours. Ischemic myocardial '*°/ 
sup m/Te activity reached 97 +/- 4% of peak activity within 1 
minute after injections, peaked in 5 +/- 5 minutes, then decreased 5 
+/- 7% over the next 4 hours. There was a linear correlation be- 
tween '*°/sup m/Te activity at 1 hour and at 4 hours and the initial 
“6Sc_ microsphere-determined regional myocardial blood flow 
(r=0.93-0.0.96). Ischemic and nonischemic zone myocardial blood 
flows did not change significantly during the experiment. Cardiac 
images of excellent quality were obtained after ‘**/sup m/Te- 
THDA administration in three additional dogs with left anterior de- 
scending occlusions and two additional dogs with no occlusions 
using a conventional gamma scintillation camera and a low-energy 
collimator. The linear relationship with regional myocardial blood 
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flow, the minimal m washout after a rapid peak, and the 
159-keV gamma make '*/sup m/Te-THDA a promising new cardi- 
ac perfusion imaging agent. 


26292 Charge splitting resistive layer for a semiconductor 
gamma camera. Miller, D.W.; Schlosser, P.A. (to Picker 
—— US Patent 4,292,645. 29 Sep 1981. Filed date 19 Oct 
1979. vp. 

PAT-APPL-086464. 

An improved semiconductor gamma camera is disclosed. 
The gamma camera includes a p-i-n semiconductor diode which de- 
tects the presence and energy of gamma radiation from a source. 
Typically the source is radioactive material in a patient organ 
which is detected and then interpreted by a doctor while diagnos- 
ing the condition of that organ. The detector includes an improved 
electrical connection technique to allow the p-i-n diode to be con- 
nected to electronic circuitry necessary to provide spatial and 
energy information. In the improved camera first a passivation 
layer is deposited on both faces of the p-i-n diode and then a resis- 
tive layer is applied to form a reliable easily reproduced electrical 
contact to the junction. These two layers in combination prevent 
foreign matter from contacting the semiconductor material compris- 
ing the detector while providing interconnection to the electronic 
circuitry. 


26293 Proton beams for applications. Kramer, 
S.L. (Argonne Natl Lab, Ill). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1910-1915(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A schematic diagram is presented of a 200-Mev proton 
synchrotron designed by several physicists at Argonne National 
Laboratory, to meet the requirements of a diagnostic accelerator. It 
is capable of providing a high quality, small energy-spread beam of 
several times 10° protons per one second pulse at a 0.3 Hz rate to 
one of several radiographic units. The low power magnets, low 
beam intensity, and low duty cycle of this accelerator could pro- 
vide a cost reduction of a factor of 10 or more over conventional 
accelerators in this energy range. 11 refs. 


26294 Intense neutron source development for use in 
cancer therapy. Bacon, F.M.; Walko, R.J.; Cowgill, D.F.; 
Riedel, A.A. (Sandia Natl Lab, Albuquerque, NM). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1902-1905(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A neutron production rate of 1.1*10 /sup 1/ /sup 1//s from 
the D(d,n) /sup 3/He reaction has been measured from a 200 kv, 
200 mA dec deuterium ion accelerator during the initial period of 40 
h operation, the output decreased to 8*10 1 0/s due to impurities on 
the ion beam being implanted in the target and displacing deuter- 
ium just below the target surface. Deuterium concentration depth 
profiles in the target have been measured which show the deuter- 
ium depletion near the surface. The initial neutron output scales to 
>1*10 /sup 1/ /sup 3//s from the T(d,n) /sup 4/He reaction for a 
D, T ion beam on a ScDT target, which is the output required for 
a Clinically useful cancer therapy machine. 


26295 Radioimmunoassay of somatostatin: methodological 
problems and physiological investigations. Penman, E.; Wass, 
J.A.H. (Saint Bartholomew's Hospital, London (UK)). pp 6- 
7 of Comptes rendus du 5. Colloque international de ra- 
dioimmunologie de Lyon, 9-11 avril 1981. Lyon, France; 
Faculte de Pharmacie (1981). 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26296 Multiple independent effects of brain peptides. 
Kastin, A.J.; Banks, W.A.; Olson, R.D.; Coy, D.H. (New 
Orleans Univ., LA (USA); Tulane Univ., New Orleans, LA 
(USA)). pp 13 of Comptes rendus du 5. Colloque interna- 
tional de radioimmunologie de Lyon, 9-11 avril 1981. Lyon, 
France; Faculte de Pharmacie (1981). 
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From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). : 


26297 Radioimmunoassay (RIA) of the peptide analogs, 
vasopressin (VP), ocytocin (OT) and vasotocin (VT) in the 
pineal gland. Allevard-Burguburu, A.M.; Geelen, G.; Gau- 
ate G.; Gharib, C. (Lyon-1 Univ., 69 (France)). pp 16 of 
mptes rendus du 5. Colloque international de radioim- 
munologie de Lyon, 9-11 avril 1981. Lyon, France; Faculte 
de Pharmacie (1981). (In French) 
From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26298 Radioimmunoassay for LHRN in urine. Cagnoli, 

S.; Beaudet-Degoul, V.; Harter, M.; Jourlait, A.; 

B.P.; ar store M.; Fenichel, P. pp 17 of Comptes rendus 

du 5. Colloque international de radioimmunologie de Lyon, 

9-11 avril 1981. Lyon, France; Faculte de Pharmacie (1981). 
From 5. international symposium on radioimmunology; 

Lyon, France (9 Apr 1981). 


26299 B-endorphin radioimmunoassay: its clinical value 
and problems. Colas-Linhart, Nicole; Perdrisot, Remy; Bok, 
Bernard; Petiet, Anne (Hopital Bichat, 75 - Paris (France)). 
pp 18 of Comptes rendus du 5. Colloque international de ra- 
dioimmunologie de Lyon, 9-11 avril 1981. Lyon, France; 
Faculte de Pharmacie (1981). (In French) 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26300 Radioimmunoassay of Méet-Enkephalin-Arg®. 
Quantification of enkephalin precursors. Cupo, A.; Pontar- 
otti, P.A.; Barbet, J.; Delaage, M. (Centre National de la 
Recherche Scientifique, 13 - Marseille (France)); Gacel, G.,; 
Roques, B. (Paris-5 Univ., 75 (France). Faculte des Sciences 
Pharmaceutiques et ey de Paris-Luxembourg); 
Millet, Y. (Aix-Marseille-2 Univ., 13 - Marseille (France)). 
pp 19 of Comptes rendus du 5. Colloque international de ra- 
dioimmunologie de Lyon, 9-11 avril 1981. Lyon, France; 
Faculte de Pharmacie (1981). (In French) 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


Sensitivity and specificity increase of thyreoliberin 
(TRH) radioimmunoassay: an Grouselle, D. 
(College de France, 75 - Paris); Pradelles, Philippe (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Biologie). pp 23 of Comptes rendus du 5. 
Colloque international de radioimmunologie de Lyon, 9-11 
avril 1981. Lyon, France; Faculte de Pharmacie (1981). (In 
French) 
From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26302 Heavy charged particle radiotherapy. Chen, 
G.T.Y.; Castro, J.R.; Quivey, J.M. (Univ of Calif, Berkeley, 
USA). Annual Review of Biophysics and Bioengineering; 10.: 
499-529(1981). 

This review article summarizes the rationale for heavy 
charged particle radiotherapy, developments in physics required to 
support clinical trials of these particles, and early clinical results 
from the Lawrence Berkeley Laboratory. Conventional megavol- 
tage radiotherapy is characterized by an exponential absorption of 
dose with depth. This limits the ability to avoid certain critical 
organs, even when elaborate multidirectional treatment plans are 
employed. Improvements in the physical dose distribution by use of 
charged particles are expected to produce improvements in the 
local and regional results, since decreased reaction in tissues adja- 
cent to the tumor may permit an increased dose to the target. The 
charged particles used for the radiotherapy program are accelerated 
at two separate facilities at the Lawrence Berkeley Laboratory. 
The 184-inch cyclotron is used to generate accelerated helium 
beams, while the Bevalac is the source of heavy ion beams. Beams 
exit the accelerator with a typical spot size of a few centimeters. 
The field sizes required for large field radiotherapy may be as large 
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30 cm in diameter. sane eae SO oto conmaaty penieet ae 
the beam thro’ es foils and then flattening the 

to a uniformity of a few percent with a double scattering 

. 75 


refs. 
Whole body imaging system mechanism. Carman, 
. Doherty, E.J. (to Union Carbide Co US Patent 
1 5,227. 25 Mar 1980. Filed date 20 Jun 1978. 
PAT-APPL-917356. 
Scanning apparatus is provided for a movable array of 
highly focused collimators surrounding a scan field. 


26304 Red cell survival and sequestration in acute inter- 
mittent porphyria. Nawalkha, P.L.; Soni, S.G.; Agrawal, 
V.K.; Misra, S.N. (S.P. Medical Coll., Bikaner (india) pp 
201-207 of Radiation protection : Proceedings of a national 
—_ - radiation protection including development of 
radiolo Eros in India, Bombay, December 21-24, 
1976. 9 Ya mene y= , A.K. (eds.). Bombay, 
India; Bhabha Atomic Research Centre (1980). 
From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 
ife span and sequestration of red cells have been studied in 
twenty one proved cases of acute intermittent porphyria of differ- 
ent age and sex group from Bikaner District, Rajasthan State 
(India). Chromium-51 labelled red cells were used in the study and 
the excess count method of Bughe Jones and Szur was used to cal- 
culate the index of sequestration. The mean apparent half survival 
time of erythrocytes in the control subjects was 25.9 +- 2.9 (S.D.) 
days and the same in the prophyria patients was 27.0 +- 3.8 days. 
This shows that the life span of red cells is normal in both the pa- 
tient and the control. Excess destruction of red blood cells was 
found to take place in either spleen or liver in the disease and no 
excess accumulation of erythrocytes occurred over spleen as com- 


pared to liver. 


26305 Radiation apes s and de of patient in di- 
agnostic radiology. A Y.C.; Haldar, P.K. (J.K. 
Cancer Inst., Kanpur a). pp 230-235 of Radiation pro- 
tection: Proceedings of a national seminar on radiation pro- 
tection incl development of radiological physics in 
India, Bombay, ber 21-24, 1976. Das, K.R.; Gopalak- 
rishnan, A.K. Cook Bombay, India; Bhabha Atomic Re- 
search Centre (1980 

From A ey seminar on radiation including development 
of radiolo hysics in Bombay, India (21 Dec 1976 

Bitogical i aston elton cach es aa certainty Se 

somatic oh effects and genetic effects are described. Diag- 
nostic radiology, therefore, involves risk to the patient in case of 
undesirable exposures and in particular to the fetus. Gonad doses in 
diagnostic radiology which may lead to genetic effects have been 
found to vary within a wide range. To avoid somatic certainty and 
to keep genetic effects to a minimum, some suggestions are enumer- 
ated. They deal with the choice of technique, proper positioning, 
use of calibrated equipment and use of techniques like xerography, 
ultrasonography, thermography etc. 


26306 Patient dose in diagnostic radiology -- a proposal 
for state control. Bose, A. (Medical Coll. Hospitals, Calcutta 
(India)). pp 236-240 of Radiation protection: Proceedings of 
° national seminar on radiation protection including devel- 
ent of radiological physics in India, Bombay, December 
2 -24, 1976. Das, K.R.; by nee A.K. (eds.). 
Bombay, India; Bhabha Atomic Research Centre (1980). 
From National seminar on radiation including development 
of aie physics in India; 5 Done, India (21 Dec 1976). 

The concept of genetically significant dose (GSD) is ex- 
plained. Estimated average gonad doses in states Maharashtra and 
Tamilnadu are given. Studies in U.S.A. and U.K. have shown that 
the major cause of GSD is that the field size used is larger than 
required. Proper field size, sensitive intensifying screens made of 
gadolinium oxysulfide and use of aluminium filters can reduce pa- 
tient dose in diagnostic radiology. As diagnostic radiology contrib- 
utes the largest percentage of man-made radiation exposure to pop- 
ulation and uncontrolled increase in X-ray diagnosis procedures is 
evident, a statutory control of patient dose in diagnostic radiology 
is advocated. Ways of statutory control are enumerated. 
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26307 Planning of medical radiation installation. Subrah- 
manian, G.; Ahmed, M. (Bhabha Atomic Research Centre, 
Bomba (India). Div. of Radiological pe mp Dg 255- 
257 of tion protection: i ny A of a semi- 
nar on radiation protection incl velopment of radio- 
logical physics in India, Bomba ber ber 21-24, 1976. 


K.R.; Go AK. eds.). Bombay, India; 
Bhabha Tacks eet tees (i960). 4 : 


From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 
Aspects such as site selection, shielding materials, browne ng 
calculations for effecting economy in the use of shielding materials, 
and operational considerations in the layout for functional efficien- 
cy must be taken into account while planning of medical radiation 
installations. These aspects are discussed. 


26308 Status of radiation safety in medical institutions in 
India and measures to minimize and 
a Supe, S.J.; Venkateswaran, T.V.; Nair, C.P.R. 
(Bhabha Atomic Research Centre, Bomba (India). Div. of 
Radiological Protection). pp 258-264 of tion protec- 
tion: of a national seminar on radiation protec- 
tion including development of radiological physics in India, 
Bombay, December 21-24, 1976. Das, K. KR: 
nan, A.K. (eds.). Bombay, India; Bhabha Atomic Research 
Centre (1980). 

From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 

Results of the survey of status of radiation safety in medical 
radiation installations in India are given. The number of diagnostic 
X-ray installations far outnumber all other types of radiation instal- 
lations taken together and only 10% of them could be surveyed by 
1975. Status of radiation safety in small hospitals and clinics is very 
poor and most of the excessive exposure cases are reported from 
them. 80% of the surveyed brachytherapy departments suffer from 
lack of trained personnel, and poor work practices. Lack of proper 
storage facilities, monitoring instruments and maintenance of proper 
records is also observed. In many therapeutic X-ray units, shifting 
had to be done to properly planned rooms or according to modified 
plans. No cases of excessive exposures were reported from nuclear 
medicine centres. Data about number of medical radiation facilities 
in India, radiation workers, excessive exposure cases, inadequacies 
of diagnostic X-ray installation, radiation safety level in brachyther- 
apy departments, emergency incidents in these departments, whole 
body dose to the staff of nuclear medicine centre for a typical 
month in 1976, doses to various organs due to thyroid study with 
sup(131)I, and typical patient organ doses and gonad doses due to a 
number of radiophar ticals are presented in the form of tables. 





26309 Problems associated with Eldorado-A telegamma 
unit. Zaparde, S.P.; Nair, C.P.R.; Subramanian, G. (Bhabha 
Atomic Research Centre, Bomba (India). Div. of Radio- 
logical Protection). pp 265-270 of Radiation protection: Pro- 
ceedings of a national seminar on —_— protection in- 
cluding development of radiologi hysics in India, 
Bombay, December 21-24, 1976. os ER ; Gopalakrish- 
nan, A.K. (eds.). Bombay, India; Bhabha Atomic Research 
Centre (1980). 

From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 

There are a few Eldorado-A type units in India still in use 
for cancer therapy. Their specific features are described. One of 
them is mercury shutter mechanism operated by air pressure which 
makes the unit ‘on’ and ‘off’ by forcing mercury’ out of the path and 
in path of the beam respectively. The main disadvantage is continu- 
ous leakage of mercury in the form of vapour through various sole- 
noid valves during ‘on’ and ‘off’ operations which cause turbulent 
movement of mercury from conical port to reservoir and back to 
conical port. Timer error and exposure rate also vary with the 
beam orientation and proper correction has to be applied. Two 
cases of mercury poisoning of service personnel are also reported. 
Procedures recommended for safe use of these units are given. 





26310 Panel III: Radiation protection and instrumenta- 
Ges be apes of So peed Geen ve 317-323 of Radi- 
ation protection: of a national seminar on 
ation protection including ~—_ ent of radiological 
a in India, Se Dee 21-24, 1976. 

kK (eds.). Bom 


bay, India; Bhabha 
Atomic Research Centre (1980). 
From National seminar on radiation i a t 
catpeet in India; Bombay, India (21 1 
rot pe pit) mn tpe ow ch logical protection in 
ho witha Eeinaina te bin came dhomeel te Genie They 
included: (1) problems involved in the use of open isotopes in the 
hospitals with respect to their procurement, handling and disposal, 
(2) dosimeters and other equipment essential in the physics depart- 
ment of the hospitals, (3) the services rendered for the safety of ra- 
diation sources and radiological personnel by the Division of Radi- 
ological Protection (DRP) of the Bhabha Atomic Research Centre, 
Bombay, to the medical institutions, (4) development in India of the 
dosimeters and radiation related instruments required in medicine, 
(5) the role of the radiation safety officer and the medical physicist 
in implementing the countrywide radiation protection programme 
of the DRP in medical institutions, and (6) use of cobalt-60 and 
cesium-137 sources in preference to radium sources. The report of 
the discussion is presented. 


26311 Recommendations [made at the National seminar 
on protection including development of radiological 
in India]. pp 324 of Radiation protection: Proceed- 
ings of a national seminar on radiation protection including 
development of gee, Pe: in India, Bombay, De- 
cember 21-24, 1976. Das, K.R A.K. (eds.). 
Bombay, India; Bhabha Atomic yo me Centre (1980). 
From National seminar on radiation including development 
Cans eS Se ees Oe 
Recommendations which emerged from the discussions on 
Gn veieak me 0 Geli Gis be Gn a ee 
tions in India are presented. They deal with: (1) need of training of 
radiological personnel in radiation physics and radiation protection, 
(2) provision of trained physicists in radiotherapy departments and 
in X-ray diagnostic departments in major hospitals, (3) replacement 
of radium in brachytherapy by cobalt-60 or cesium-137 and use of 
afterloading techniques, and (4) provision of the necessary instru- 
ments for radiation monitoring and dosimetry in hospitals. 


26312 Comparative organ doses of some radiographic and 
radiotherapeutic techniques. Goyal, D.R.; Negi, P.S.; Dutta, 
cant ——_ B.D. (Post-Graduate Inst. of edical Educa- 
esearch, Chandigarh (India). Dept. of Radiothera- 

py) pp 244 of Radiation protection: of a na- 
seminar on radiation protection including develop- 

ment of a, oad sry in India, Bombay, December 


21-24, 1976. Ya ey A.K. (eds.). 
Bombay, India; Bhabha Atomic Research Centre (1980). 


From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 


26313 Excessive exposures of diagnostic X-ray workers in 
India. Ambiger, T.Y.; Shenoy, K.S.; Patel, PH (Bhabha 
Atomic Research Centre, Bombay (India). Div. of Radio- 
logical Protection). pp 245-252 of Radiation protection: Pro- 
—- be . national — = — protection in- 
uding development of radiolo ysics in india, 
Bombay, December 21-24, 1976. = KR 
nan, A.K. (eds.). Bombay, India; Bhabha Atomic Research 
Centre (1980). 

From National seminar on radiation including development 
of sadigtogical phyyics in India; Bombay, Indie @) Deo 1976). 

The excessive exposures (i.e. 400 mrems per fort- 
night) of diagnostic X-ray workers revealed under the countrywide 
personnel monitoring programme in India have been analysed. The 
analysis covers the data collected over a period of ten years during 
1965-1974. The radiation workers in medical X-ray diagnostic 
geen sescheing on natn dane eno found to be less Gan 19% Each 
case of the excess dose is throughly investigated and nongenuine 
cases are separated and causes for genuine excessive exposures are 
traced. The causes and the corrective measures are enumerated. 
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26314 Practice of radiology in Kerala. Jayalakshmy, 
P.K. (General Hospital, Ernakulam (India). Radio apy 
ner at pp 241-243 pe Radiation protection: 

national seminar on protection incl 


ment of radiological gil physic 

21-24, 1976. Das, a ey 

Bombay, India; Bhabha Atomic Research Centre “1980. 
From National seminar on radiation including development 

of a physics in India; Bombay, India (21 Dec 1976). 

The state of affairs in the field of radiology in the Kerala 
State is surveyed. The radiology centres organised by the Govern- 
ment are well equipped, have trained personnel and also have radi- 
ation physics departments, but the private institutions having radio- 

diagnostic and therapeutic facilities suffer from unqualified 
and untrained personnel, improper techniques, and absence of radi- 
ation physicists. These institutions, therefore, pose a radiation 
hazard to the population. Measures to improve the situation in 
these private institutions are suggested. One of them is legislative 
action. 


26315 Current practice and recent advances in nuclear 
medicine. Nagaratnam, A. (Institute of Nuclear Medicine 
and Allied Sciences, Delhi (India)). pp 183-188 of Radiation 
protection: of a national seminar on radiation 

rotection including development of —e. physics in 
fndia, Bombay, December 21-24, 1976. Das, K.R.; - 
rishnan, A.K. Ceo Bombay, India; Bhabha Atomic Re- 
search Centre (1980). 

From National seminar on radiation including development 
of radiological physics in India; Bombay, India (21 Dec 1976). 

The current state of the art in the field of scintigraphy 
equipment and techniques and whole body counting applications is 
reviewed. The review also covers use of computers in scintigraphy, 
tomography and biomedical applications of neutron activation anal- 
ysis with use of a whole body counter. Current status of nuclear 
medicine in India and U.S.A. is briefly surveyed and a comparison 
is made. 


26316 oes © ey mete Steet Se 

a review. Padmanabhan, V.; Ramachandran, M.; Poulose, 
K. P.; Das, K.V.K. (Medical Coll. Hospital, Trivandrum 
(India). pp 192-195 of Radiation protection: Proceedings of 
a national seminar on radiation protection including devel- 
Tn of a mreas in India, Bombay, wv 


1976. ‘ » A. (eds.) 
Bombay, India; Binbhe Atomic ek ee (1980). 
From National seminar on radiation including development 
of ener = 9 i poe in India; Bombay, India (21 Dec 1976). 
cases seen for thyroid diso: 150 cases with 
stheny unde one dns © ied on Ga caging tobe te 
logical features and the functional status of the nodules. 
35-45 Cs of sup(131)I was given orally and thyroid uptake was 
measured at 2,4,24 and 48 hours after administration and thyroid 
scan was done at the end of 24 hours. On the basis of sup(131)I 
concentration found in the nodules, single nodules were classified as 
hyperfunctioning, functioning, hypofunctioning and nonfunctioning. 
The incidence of malignancy was high in nonfunctioning and hypo- 
functioning nodules, while no malignancy was found in the func- 
tioning types of nodules. These results are compared with those of 
other such studies. 


Thyroidal radioactivity and scintillation counter 
computational study of the various geometrical 

parameters for radio-iodie and technetium isotopes. Nagara 
.. . (Bhabha Atomic Research 

Centre, Bombay (India). Div. of Radiological Protection). 


pp 215-218 of Radiation protection: of a nation- 
seminar on radiation protection incl development of 


on ten se in India, te my ber 21-24, 


1976. R; Go ishnan, A.K. (eds.). Bombay, 
India; Bhabha Atomic ot cee (1980). 


From National seminar on radiation including development 

of a ~~ physics in India; Bombay, India (21 Dec 1976). 
The response, in terms of count rate, of a scintillation 
counter when unit radioactivity is uniformly distributed in the 
organ is calculated. The method of calculation used is valid for the 
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organ which can be spherical or cylindrical in shape, varying in 
size, for varying distances between the skin surface and the surface 
of scintillator and for the varying effective depth of the organ. The 
calculations were done for the three most commonly used isotopes 
in thyroid studies, namely, '**I, '*°I and sup(99m)Tc. Errors that 
may be introduced in thyroid uptake measurements on account of 
patient to patient variation are discussed. 


26318 High energy electron and proton beam therapy: 
linear accelerators and betatrons. Ghosh, S. (Medical Coll. 
Hospitals, Calcutta ppm Pp 271-276 of Radiation protec- 
tion: of a national seminar on radiation protec- 
tion including development of radiological s-! in India, 
Bombay, December 21-24, 1976. Das, K.R.; Gopalakrish- 
nan, A.K. (eds.). Bombay, India; Bhabha Atomic Research 
Centre (1980). 

From National seminar on radiation including development 
of radiolo h in India; Bombay, India (21 Dec 197 

a ee: are used for high = phim 5 beam 

therapy in the range 4 to 8 MeV and betatrons are used for high 
energy photon beam therapy in the range 20 to 40 MeV. The 
energy deposition processes and depth dose curves of both the 
beams are discussed and differences are pointed out. Effect of den- 
sity of heterogenous medium on the depth dose curves of both is 
considered. Importance of proper estimation of doses and variation 
factors is emphasized. 


26319 Microscopic dose distributions due to iodine iso- 
topes in thyroid. Reddy, A.R. (Institute of Nuclear Medicine 
and Allied Sciences, Delhi (India)); Kaul, A. p 189-191 of 
Radiation protection: Proceedings of a national seminar on 
radiation protection including development of — be 
Ebroc in India, Bombay, December 21-24, 1976 
, A.K. (eds.). Bombay, India; Bhabha 

Atomic Research Centre (1980). 

From National seminar on radiation including development 
of radiological physics in In Bombay, India (21 Dec 1976 

Debshed' slonsceunie’ dose Giectoutions inside of . 
neously distributed colloidal spheres of sup(123)I, sup(125)l, 
sup(131)I and sup(132)I are computed using Berger's point isotropic 
electron source scaled absorbed dose distributions. Values of total 
dose rates at the surface of colloid of different radii varying from 
15 pm to 150 ym for the above radioiodines and also the ratios of 
these total dose rates to those at different distances from the surface 
are presented. The mean electron dose rates per disintegration, 
electron absorbed fractions, and frequency means for spherical 
sup(125)I sources varying in size from 0.1 ym to 25 ym radius are 
also given. The colloid spheres considered here are representative 
of those found in a thyroid gland. The above ratios for sup(125)I 
are larger than those for other radioiodines and hence it is conclud- 
ed that sup(125)I is better suited for the management of thyrotoxi- 
cosis. 


26320 Determination on the mineral salt content of the 
peripheral skeleton (ulna and calcaneus) in thyroid patients 
using 1°] ag te absorption measurement. Investi- 
gations on the dependence of the measured mineral salt values 
of various influencing parameters. Kotz, F. Muenchen, Ger- 
many, F.R.; Muenchen Univ. (17 Jul 1979). 135p. (In 
German). 


The bone mineral salt content (BMC) has been determined in 
this work for 69 female and 14 male hyperthyroid patients and 13 
euthyroid adenoma patients by means of I'** gamma-radiation ab- 
sorption measurement. It could be seen by comparison to healthy 
patients that hyperthyroid patients lie statistically significantly 
below the corresponding age and sex standard values, whilst the 
euthyroid adenoma female patients’ values are found in the BMC 
normal range. It was furthermore shown that the menopause did 
not essentially influence the BMC values of Ulna and calcaneus. A 
further chapter treats the dependence of the BMC values on the 
hyperthyroidosis duration. Queries on whether the height of the 
BMC values depend on the f T, index were treated, as well as 
whether patients showing different extents of clinical hyperthyroid 
indications, statistically significantly differ even with average BMC. 
A comparison of the average BMC values of pretreated and un- 
treated hyperthyroidosis patients was made. 
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26321 Clinical of in vivo neutron activation 
analysis, Cohn, S. Ellis, K.J.; ——_ I; NY Ne D.; 
Aloia, J.F. (Beochhawea Natl Lab, National 
Bureau of Standards (U.S.), Special Publ tion; tte 594, 456- 
457(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
we Knoxville, TN, USA (22 Oct 1979). 

technique promises a measurement of the exact amounts 

of the elements of which the human body is composed. The energy 
of the gamma ray emitted by the excited nucleus of the element 
measured is characteristic of the target element, and its intensity is 
a measure of the amount of that element. There are numerous ad- 
vantages derived from the use of (a,n) neutrons over that of neu- 
trons produced by cyclotrons or neutron generators. To date most 
applications have been in the measurement of body calcium in cases 
of metabolic bone disorders. Some have been in that of sodium, 
chlorine, and nitrogen. 


26322 vy particle computed tomography. 

W.R.; Heoke RP: Gauger, G.E.; Jones B.; Benton, He: 
Fabrikant, JL; Tobias, C.A. pp 64-70 of Sixth computer ra- 
diology. New York, NY; Institute of Electronic Electri- 
cal Engineers (1979). Contract W-7405-ENG-48. 

Techniques have been developed at Lawrence Berkeley La- 
boraory for heavy-ion CT scanning using high energy carbon, 
oxygen, and neon beams. The physical characteristics of heavy-ion 
beams (in particular, range straggling and multiple coulomb scatter- 
ing) affecting image resolution and radiation dose are discussed. 
The methods of beam production and exposure, particle detection, 
digitization of data, and computer reconstruction of images are de- 
scribed. Practical clinical applications of heavy-ion computed tomo- 
graphy to noninvasive low-dose medical imaging in diagnostic radi- 
ology and radiotherapy are discussed. 
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REFER ALSO TO CITATION(S) 24475, 24476, 24486, 24489, 24491, 24495, 
24623, 24624, 26240, 26267, 26284 


26323 (LBL—11990, pp 2.15-2.19) yd conversion by 
retinal Packer, L.; Quintanilha, 
A.; Mehlhorn, R.; Carmeli, C.; sulliven’ ’ Scherrer, P.; 
Kamo, N,; Tristram, S.; Herz, 5 Pfeiffhofer, A. Jul 1981. 
NTIS, PC A1l6/MF ‘AOl. Order Number DE82005575. 

In Energy & Environment Division, annual report FY 1980. 

Light generates a pH gradient and an electrical potential 
across the purple membrane of Halobacterium halobium. Progress 
is reported on time-resolved changes in protonation of the side 
chains of specific amino acid residues and the correlation of these 
changes with photon absorption and the ensuing photoreaction 
cycle. The aim is to determine the precise molecular description of 
the photocycle and of the time-dependent steps in the uptake, trans- 
location, and release of protons by the retinal protein catalyst in 
this membrane, bacteriorhodopsin. 


26324 Anaerobic : culture system. fate Si 
L.G.; —— J.K. (to t of Energy). S 
4,292,406 9 Sep 1981. Filed date 11 Sep 1979. vp. 

PAT-APPL-074286. 

A mixed culture system of the newly discovered microor- 
ganism thermoanaerobacter ethanolicus atcc31550 and the microor- 
ganism clostridium thermocellum atcc31549 is described. In a mixed 
nutrient culture medium that contains cellulose, these microorgan- 
isms have been coupled and cultivated to efficiently ferment cellu- 
lose to produce recoverable quantities of ethanol under anaerobic, 
thermophilic conditions. 


26325 Cellulolytic community of an anaerobic estuarine 
sediment. Madden, R.H.; Bryder, M.J.; Poole, N.J. (Aber- 
deen Univ., ne pp 366571 of Energy from biomass. 
Palz, W.; Chartier, P D.O. (eds.). London, England; 
Applied Science Publishers, Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

An estuarine mud bank si at the mouth of a river re- 
ceiving paper mill and domestic effluent was the subject of a study 
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lasting six years. Both the microbiology and physical nature of the 
sediment were investigated in an effort to elucidate the nature of 
the bacterial communities capable of mineralising cellulose under 
anaerobic conditions. Field studies showed that at the depth investi- 
gated, 5 cm from the sedient/water interface, a very stable environ- 
ment existed and this was only perturbed when winter storms phys- 
ically disrupted the sediment. Several pure cultures of cellulolytic 
bacteria were isolated from the sediment and characterised; co-cul- 
tures of these bacteria with sulphate-reducers were then prepared 
and studied. The results showed that sulfate-reducing bacteria could 
metabolise the fermentation end-products of the cellulolytics. In- 
creased cellulolysis and higher yields of cellulase were noted. Thus 
both organisms appear to benefit in such co-cultures. Based on 
these results, and observations on microbial interactions published 
elsewhere models of the simplest communities required to mine- 
ralise cellulose, in the sedients studied, are presented. 


26326 Occurrence of cellulolysis and methanogenesis 
various ecosystems. Marty, D.; Garcin, J.; Bianchi, A. (Uni- 
versite de Provence, Marseille, France). 386-391 of 
Energy from biomass. Palz, W.; Chartier, P.; Hall, D.O. 
eee London, England; Applied Science Publishers, Ltd. 
1981). (in French) 

From Energy from biomass; Brighton, UK ee Nov 1980). 

Using Hungate technique, anaerobic cellulolytic and meth- 
ane-producing bacteria have been detected in numerous samples 
from diverse origins: marine sediments (lagoons, coastal and abyssal 
areas), digestive tracts contents of marine Inverterbrates, muds and 
agricultural soils, and agricultural wastes. A study of interrelations 
between bacterial communities present in methanogenic environ- 
ments has been carried out. To the detection of mesophilic or ther- 
mophilic cellulolysis and methanogenesis, we added the study of 
populations densities of cellulolytic anaerobes, methane-producers, 
heterotrophic aerobes, heterotrophic anaerobes and sulfate-reduc- 
ers. Cellulolytic anaerobes have been detected in all studied sam- 
ples. Among all ecosystems studied bovine and swine wastes were 
the best methane-producers. They exhibited a mesophilic (30 to 
37°C) and a thermophilic (45 to 75°C) methanogenesis. In most 
marine and limnic biotopes methanogenesis has been detected. 
Except for sediments collected in Hao Atoll which exhibited meth- 
anogenesis at 45°C, all other samples exhibited a mesophilic meth- 
anogenesis. Bacterial anaerobic cellulolysis and methanogenesis are 
ubiquitous processes in anoxic environtments. These experiments 
showed that methane-producers, which are the most strictly anaer- 
obic bacteria known, were present in the same sediment layer with 
heterotrophic aerobes. This coexistence could be explained by the 
juxtaposition of different microniches where environmental condi- 
tions allow growth of one specific bacterial community. 


Increasing by using 
waste luke-warm water from industries. PirenDusloant, Cc: 


Dujardin, E.; Sironval, C. (Liege Univ., Belgium). pp 703- 
708 of Energy from biomass. ; Chartier, P.; Hall, 
D.O. (eds.). London, England; Applied Science Publishers, 
Ltd. (1981). 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

Waste luke-warm waters of many industries do not often 
contain enough calories to be recuperated with a good [yield/in- 
vestment] ratio by techniques such as: heat pumps, heat 
exchangers...On the other hand, it is known that when algae are 
moderately warmed in the laboratory, the rate of photosynthesis in- 
creases, and hence biomass accumulation. So it seemed interesting 
in temperature zones to grow algae in waste luke-warm waters at 
temperatures between 20 and 35°C, in order to recuperate the calo- 
ries by increasing the yield of biomass. This was shown to be possi- 
ble with filamentous and microscopic algae. (1) Cultures made in 
lagoons utilize the polluted water of the Meuse river, the tempera- 
ture of which is increased by circulating through the 3rd cooling 
circuit of the Tihange nuclear power plant. The temperature of the 
water is 12°C higher than that of the river. Cultures of filamentous 
algae like Hydrodictyon or Cladophora exhibit a yield increase of 
50 to 200% in the luke-warm water. In that way, it has been possi- 
ble to harvest in Belgium 12 to 15 tons of dried algae/ha/year. (2) 
It is also possible to use polluted warm water of industrial origin to 
regulate the temperature of unicellular algae cultures. This can be 
performed by means of appropriate heat exchangers. This new con- 
cept appears now to be the basis of a depolluting bio-industry to be 


ERA VOL. 7,NO.9/ 3216 


developed in temperate industrial countries. Even after extraction 
of high-value substances from the biomass, the residue is still the 
source of fuel through methanisation, or of energy by direct com- 
bustion. 


26328 Characteristics of a new bacteriophage, Psp231a, 
infecting Pseudomonas p Sle Boe HB10Y. Taylor, W.D.; 
DeLuca, N.; Vollherbst, K.; Doman, T.; D’Amato, 
Snipes, W. (Pennsy Ivania State Univ., University Park), 
ba of Virology; 53s. No. 3, 918-923(Sep 1980). 

Bacteriophage Psp23la infects Pseudomonas phaseolicola, 
strain HB10Y, which is the host cell for the enveloped bacterio- 
phage phi 6. This paper describes the biophysical characteristics of 
Psp231a and the physical properties of its nucleic acid. In electron 
micrographs the virion appear as an icosahedral structure, approxi- 
mately 55 nm in diameter, with a short tail. The virion density is 
1.48 g/cm® in CsCl, and the sedimentation coefficient is approxi- 
mately 407S. Sodium dodecyl sulfate-polyacrylamide gel electro- 
phoresis revealed the presence of 12 polypeptides ranging in molec- 
ular weight from 5000 to 117,000. The nucleic acid of Psp231la is 
linear, double-stranded DNA of molecular weight 28 x 10° Its den- 
sity in CsCl is 1.716 g/cm, and its sedimentation coefficient in 3 M 
CsCl is 20.0S, corresponding to an s/sub 20,w/° of 34S. 


Restricted infectivity of ecotropic type C retrovir- 
uses in mouso teratecnreiseme cells: stndice on viral DINA fn- 
termediates. Yang, W.K.; d’Auriol, L.; Yang, D.M.; 

J.O. Jr.; Ou, C.; Peries, se2 Emanoil-Revicovitch, 
(Oak Ridge National Lab., TN). ’ Journal of S ramolecular 
Structure; 14: 223-232(1980). Contract W-7405-ENG-26. 

Replication of Gross strain N-tropic type C retrovirus was 
markedly restricted in a pluripotential undifferentiated embryonal 
cell line (PCC,) of murine teratocarcinoma, whereas the same virus 
could cause productive infection in a myoblast-derived differentiat- 
ed line (PCD;) of the same tumor origin. To investigate the restric- 
tion mechanism, we compared the initial viral DNA formation in 
these two cell lines. Analyses by means of a modified Hirt extrac- 
tion procedure and a modified Southern gel transfer method indi- 
cated that PCC, and PCD; cells supported the synthesis of viral 
DNA intermediates after inoculation of the Gross virus. In both 
cells a linear DNA duplex (form III viral DNA) appeared at 4 h, 
reached a maximal level at 8 to 9 h, and declined rapidly thereafter, 
while two closed-circular supercoiled DNA duplexes (form I viral 
DNA) showed their increase and decline in the 8 to 24 
h period. During the period from 34 to 78 h after virus inoculation, 
another burst of viral DNA synthesis occurred in PCD; cells, pre- 
sumably due to secondary virus infection, while at this period both 
form III and form I viral DNAs became undetectable in PCC, 
cells. The Hirt supernatant DNAs prepared from PCD; and PCC, 
cells 10 h after virus inoculation were equally infectious for 
NIH3T3 cells in a DNA transfection assay. Both PCD; and PCC, 
cells were very poor recipients for DNA transfection, although one 
positive result with PCD, cells might suggest a difference between 
the two cell types in this aspect. These results indicate that restric- 
tion of type C retrovirus in undifferentiated embryonal carcinoma 
cells occurs at a step subsequent to formation and maturation of 
viral DNA intermediates. 


5508 Morphology 


26330 (UCD—472-126, PP og 80) Anatomy of the human 
pulmonary region. Schreider. ; Raabe, O.G. 1980. NTIS, 
PC Al4/MF AO1. Order a. DE82003956. 

In Annual report, fiscal year 1980. 

Silicone rubber corrosion casts of the human lung were used 
to study several specimens of the human pulmonary acinus. Four of 
the acini were measured in detail with respect to duct length and 
diameter, the number of alveoli per duct, and the branching pattern 
of the ducts. The acini were found to have irregular branching pat- 
terns, including dichotomous, trichotomous, and side branches. 
There were, on the average, 8 to 12 duct generations and about 7.1 
x 10° alveoli per acinus. The polygonal alveoli had an average di- 
ameter of 250 ym. The lengths and diameters of the ducts varied 
considerably; however, the dimensions tended to decrease in the 
more proximal portions of the acini. The number of alveoli per 
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duct also varied, with an average of 10 alveoli per duct. On the 
basis of the measurements two models, a surrogate path model and 
an average path model were used to summarize the data, with the 
surrogate path model being more useful for calculations such as 
particle deposition in the airways, and the average path model 
being most useful for presenting a clear picture of the anatomical 
structures. 


26331 (UCD—472-126, pp 81-90) Comparative upper 
iis re Alas . Schreider, J.P.; Raabe, O.G. 1980. 
S, PC A1l4/MF AO]. Order Number DE82003956. 

In Annual repurt, fiscal year 1980. 

Silicone rubber casts were prepared of the nasal and pharyn- 
geal airways of a beagle dog, a rhesus monkey, and a rat. Detailed 
measurements were made on these casts. Cross-sections of the casts 
were made and the area and perimeter of each section measured 
using an image analyzing computer. Considerable differences were 
found between species. Some of the differences, such as the sharp 
bend in the nasopharynx of the monkey, could be related to postur- 
al differences. One of the main differences was the greater com- 
plexity of the turbinate region of the dog as compared to the corre- 
sponding area of the monkey. 


26332 (UCD—472-126, pp 216-220) Ry method for 
cellularity 


quantitation of bone marrow in the canine using 
Fe labeling Stitzel, KA. Wilson, F.D. 1980. 


techniques. 

NTIS, PC Al4/MF A0O1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The bone marrow cellularity determination as described in 
UCD 472-124: 97, 1977, was applied to 42 normal dogs. Cellularity 
values decrease with age in the distal long bones and are static or 
increase slightly in the axial skeleton. The application of this tech- 
nique has provided useful information in several projects at this 
Laboratory. 


26333 Use of internally labelled monoclonal antibodies. 
Cuello, A.C.; Milstein, C. (Oxford Univ. (UK). Dept. of 
Pharmacology; Medical Research Council, Cambridge 
(UK). pp 81 of Comptes — du 5. Colloque internation- 

de radioimmunologie de Lyon, 9-11 avril 1981. Lyon, 
Rae Faculte de Pharmacie (1981). 

From 5. international symposium on radioimmunology; 
Lyon, France (9 Apr 1981). 


26334 Conductive coatings studied on inflated lung in the 
frozen-hydrated and freeze-dried states. Hook, G.; Lai, C.; 
Bastacky, J.; Hayes, T. (Univ. of neg Berkeley). pp 
27-32 of Scanning electron microscopy. IV. Chicago, IL 
SEM Inc. (1980). 

Evaporative coatings of platinum-carbon and gold on freeze- 
fractured mouse lung, preserved in frozen-hydrated and freeze- 
dried states, are studied in secondary emission mode by low tem- 
perature scanning electron microscopy. Unfixed, inflated frozen 
lung is freeze-etched in high vacuum, metal coated and observed 
frozen-hydrated and freeze-dried, to demonstrate ample shrinkage 
and coating deformation upon drying the sample. Buckling and 
cracking of the coatings occur as a result of freeze-drying. Correl- 
ative TEM thin film analysis of the coatings is used to estimate film 
thickness and reticularity. Freeze-drying biological samples is a 
common SEM preparative technique which causese morpholotical 
artifacts due to both freezing and drying. Frozen-hydrated low 
temperature-SEM investigation can selectivey study these artifacts 
morphologically to distinguish between freezing and drying arti- 
facts. 


5509 Pathology 
REFER ALSO TO CITATION(S) 25497, 26245, 26246, 26265, 26340 


26335 Surface ultrastuctures of the human 
mucosa - observation by a newly ee of 
cinematography. Ohyama, M.; Ohno, I. ima Univ. 
(Japan). Faculty of Medicine); Fujita, T.; hi, K. 

ce om hn ng School of Medicine). PP 2 273-27: of 


y in cell biolo; medicine. 
Tanaka, x Ful ita, mT. ory gh obey beckon « Ex- 
certpa Medica 1981). 


From International symposium on SEM in cell biology and 
medicine; Kyoto, Japan (11 - 15 May 1980). 

With the newly-developed techniques of SEM cinematogra- 
phy, surface ultrastructures of the human normal and 

mucosa were demonstrated. The high specialization of the 

laryngeal mucosa with its marked regional differences stresses the 
fact that even the squamous epithelium and nonciliated epithelium 
may play a role of utmost importance. All specimens were obtained 
after laryngectomy from 10 patients affected by laryngeal cancer 
which had been treated with or without preoperative irradiation of 
Lineac in total doses of 3,500-4,500 rad. Special attention was paid 
to the occurrence of microvilli and microplicae in the normal and 
pathological mucosa of the larynx, and their morphological and 
physiological significances were discussed briefly. 


26336 Genetics and epidemiology of haematological disor- 
ders. Jensson, O. (Blood Bank, Reykjavik, Iceland). Nordic 
Council Arct. Med. Res. Rep.; No. 26, 29-33(1980). 

Two main types of hereditary haemolytic anaemias have 
been studied in Iceland for the last 20 yeers, hereditary elliptocyto- 
sis and hereditary spherocytosis. The findings as to the number of 
families involved and the individuals diagnosed and their ethnic 
orgin are summarized. Three families with hereditary elliptocytosis 
containing over 90 affected individuals have been examined more 
closely. The largest of these, with over 80 affected members, is Ice- 
landic, another is of Algerian origin, and the third, which is cur- 
rently under investigation for a gene for elliptocytosis, is from one 
of three possible sources, Icelandic, Danish or Eskimo. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 26248, 26538 


26337 (LA—8948-PR, pp 52-54) Antigen-specific stimu- 
lation of amino acid in bovine lymphocytes. Tate, 
E.H.; Cram, L.S. Sep 1981. NTIS, PC A06/MF AO1. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 


The report presented here demonstrates that lymphocytes 
from TB-infected or TB-sensitized cattle respond to stimulation by 
a purified protein derivative (PPD-B) from the causative agent of 
bovine TB, Mycobacterium bovis, by an increase in the transport 
rates of the nonmetabolizable amino acid analogs, a-aminoisobu- 
tyric acid (AIB) and a-methylamino-isobutyric acid (MeAIB). The 
transport increases do not occur when lymphocytes isolated from 
TB-skin-test-negative animals are cultured with PPD-B. 


26338 (LA—8948-P 54-55) Production of mono- 
clonal antibody against pe Baws R othionein, Saunders, G.C.; Hil- 
debrand, C.E.; Martinez, A. 1981. NTIS, PC A06/MF 
AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Success in obtaining monoclonal antibody to metallothionein 
is reported. 
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26339 (UCD—472-126, pp 170-172) Hematopoietic 
rameters in mice over a five-month interval. Wilson, F. 
Dyck, J.A.; Graham, R.L.; Rosenblatt, L.S. 1980. NTIS. 
PC A14/MF AO0l. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

This murine study was carried out as a quality control ex- 
periment in order to determine the effect of age upon the quantity 
of hematopoietic progenitor cells present in femoral bone marrow 
and spleen. No significant changes were found in the absolute num- 
bers of nucleated cells present in the femur or the spleen. Signifi- 
cant differences were found in the numbers of progenitor cells 
(CFU-L B) for B-lymphoid colony formation from the spleens over 
the time period examined. However, in the assay for granulocyte- 
monocyte progenitors (CFU-C) from femoral bone marrow, some 

y significant changes were detected which seem to vary 
randomly ‘with age and probably reflect differences in culture con- 
ditions. 


26340 Development of a monoclonal antibody against a 
tumor-associated antigen. Peng, W.W.; Bressler, J.P.; Tiffa- 
ny-Castiglioni, E.; De Vellis, J. niv. of California, Los 

les). Science (Washington, D.C.); 215: 1102-1104(26 Feb 
1982). 

A monoclonal antibody-producing hybrid cell line was ob- 
tained by fusing mouse myeloma cells with spleen cells from a 
mouse immunized with C6 glioma cells. This antibody binds to a 
specific cell-surface antigen that is present on C6 rat glioma cells, 
tranformed astrocytes and oligodendrocytes, and a human glioma 
cell line but is absent on a normal glial cell line, fibroblasts, and pri- 
mary cultures of astrocytes and oligodendrocytes. The antigen also 
appears on tumor tissue of transformed oligodendrocytes but not on 
normal brain tissue. 


26341 
herent 


, NM, USA). IEEE (Institute , Electrical and 
i ngineers) Transactions on Bio-Medical Engineer- 
ing; BME-28: No. 6, 471-475(Jun 1981). 

The modulation of respiratory flow by cardiac function has 
been the subject of scientific investigation for over 100 years. The 
waveform of these modulations is called a pneumocardiogram 
(PNCG). All reported pneumocardiograms have been obtained 
during a state of apnea with a patent glottis maintained by volun- 
tary control or intratracheal intubation. In this study, simple filters 
and coherent signal averaging techniques were applied to extract 
PNCG'’s from unrestrained breathing patterns in man. Interpretable 
PNCG's were easily collected by this method under varied condi- 
tions including sitting at rest, running in place, and resting supine. 
The PNCG’s observed in this study were unique to each individual 
and were altered by measurement conditions. The application of 
these techniques to other cardiovascular measurements including 
— arterial pulses, impedance piethysmograms, etc., 
is discussed. 


26342 Vertical distribution of diaptomid copepods in rela- 

tion to body pigmentation. Hairston, N.G. Jr. pp 98-110 of 
Evolution and ecology of zoo lankton communities. Ker- 
foot, W.C. (ed.). Hanover, ; University Press of New 
England (1980). 

Carotenoid pigmentation has previously been shown to pro- 
tect diaptomid copepods from injury by low intensity visible light. 
Predicted relationships between the vertical distribution of Diapto- 
mus sicilis and Diaptomus nevadensis, their pigment contents, and 
the intensity of sunlight were studied in two lakes. As expected, on 
individual dates the most pigmented copepods of both species were 
found closest to the lakes’ surfaces, while annually the average 
depth of D. nevadensis adults varied directly with solar intensity 
and inversely with their pigment content. The depth distributions of 
D. sicilis did not follow the predicted annual pattern. Since D. ne- 
vadensis is predatory, it is proposed that D. sicilis migrated oppo- 
sitely to them as an avoidance strategy. Data on pigmented cope- 
pods from four other lakes support this interpretation. Laboratory 
and field observations of red diaptomid copepods suggest that pho- 
todamage may be a more important selective force than previously 
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5520 Public Health 
REFER ALSO TO CITATION(S) 26534 
5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 24607, 24627, 25193, 26428, 26501 


(KFTI—80-28, oat Using of electrostatic 
— in biology. eo and agriculture. Severin, 
N.F.; Dedik, A.N.; N Bihichev, OL; Levenets, V.V. 1980. Yin 
Russian). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82780312. 

From 6. all-union conference on the exchange of experience 
in exploitation and improvement of electrostatic accelerators; Khar- 
kov, Ukrainian SSR (11 Dec 1979). 

A brief review of applications of electrostatic accelerators in 
biology, medicine, agriculture and for control of environment pol- 
lution is given. The usage of these accelerators to obtain radioac- 
tive labels, to study the structure of biological molecules and mech- 
anisms of different damages, as well as for the elemental analysis of 
biological and environmental objects has been analyzed. Typical 
parameters of accelerators used for the elemental analysis are as fol- 
lows: the energy is 0.5-5 MeV, the current - up to 100 nA, the con- 
centration sensitivity -10~* mass percent at a mass of 10~* g. Exam- 
ples illustrating the possibilities of the elemental analysis method are 
given as well. 


26344 (PB—82-101445) Rate of woody residue incorpora- 
tion into Northern Rocky Mountain forest soils. Forest serv- 
ice research paper. Harvey, A.E.; Larsen, M.J.; Jurgensen, 
M.F. (Forest Service, Ogden, UT (USA). Intermountain 
Forest and Range Experiment Station). Aug 1981. 10p. 
NTIS, PC A02/MF AOl1. 

The important properties contributed to forest soils by de- 
cayed wood in the Northern Rocky Mountains make it desirable to 
determine the time required to reconstitute such materials in deplet- 
ed soils. The ratio of fiber production potential (growth) to total 
quantity of wood in a steady state ecosystem provides estimates 
varying from approximately 100 to 300 years, depending on habitat 
type, for replacement of decayed soil wood. Radiocarbon dating of 
decayed wood in various stages of incorporation into the soil 
ranged from 100 to 550 years, depending on site and depth in soil. 
Species identification of decayed wood indicated that Douglas-fir 
residue is the most persistent woody material in these Northern 
Rocky Mountain soils. 


26345 (PB—82-102534) Investment in conservation struc- 
tures, 1975-1977: a report on a landownership follow-up 
survey. Staff report. Young, C.E.; Daugherty, A.B. (Eco- 
nomic Research Service, ashington (USA). Natural 
Resource Economics Div.). Jul 1981. '48p. Tis PC A03/ 
MF AOl1. 

Data on an estimated 292,016 investments in soil conserva- 
tion structures in the 48 contiguous States during the 1975-77 
period are summarized. Terraces were constructed by 78,064 land- 
owners, while an estimated 133,133 landowners invested in grass 
waterways and 119,725 invested in gully control structures. The 
primary source of funds for conservation investments was personal 
funds which accounted for approximately 70 percent of investment 
costs. 


26346 Dendroclimate reconstruction of annual precipita- 
tion amounts in Iowa since 1680, Duvick, D.N.; Blasing, T.J. 
(Oak Ridge Natl Lab, Tenn, USA). Water Resources Re- 
search; 17: No. 4, 1183-1189(Aug 1981). 

Tree ring widths from white oak (Quercus alba) in central 
Iowa were found to be accurate indicators of total precipitation for 
a period beginning near the end of the prior growing season and 
extending until the end of the growing season in the year of ring 
formation. Regression-based estimates of annual (August-July) pre- 
cipitation for Iowa were obtained for the 300-year period of tree 
ring record (1680-1979). The correlation coefficient between actual 
and estimated precipitation values was +0.74 for the 60-year period 
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of data used to calculate the regression coefficients and +0.72 for 
the preceding 46 years of independent data. These results show that 
tree rings are reliable indicators of wet and dry periods in Iowa, 
thereby providing a 300-year record of precipitation variations for 
use by scientists and planners. 13 refs. 


Thermal vegetation canopy model studies. Smith, 
TA. ~’ (Colorado State Univ., Fort Collins); ——. K.J.; 
Nguyen, D.; Balick, L.; Link, L.E.; Fritschen, L : Hutchi- 
son, B. Remote Sensing of Environment; 11: 311-326(1981). 

An iterative-type thermal model applicable to forest canopies 
was tested with data from two diverse forest types. The model 
framework consists of a system of steady-state energy budget equa- 
tions describing the interactions of short- and long-wave radiation 
within three horizontally infinite canopy layers. A state-space for- 
mulation of the energy dynamics within the canopy is used which 
permits a factorization of canopy geometrical parameters from 
canopy optical and thermal coefficients as well as environmental 
driving variables. Two sets of data characterizing a coniferous 
(Douglas-fir) and deciduous (oak-hickory) canopy were collected to 
evaluate the thermal model. The results show that the model ap- 
proximates measured mean canopy temperatures to within 2°C for 
relatively clear weather conditions and deviates by a maximum of 
3°C for very hazy or foggy conditions. 


26348 Present status of electronic identification. Holm, 
D.M.; Araki, C.T.; Landt, J.A. 2 2 
of the 83rd annual meeting of United States Animal 
Health Association. San Diego, CA; Animal Health Associ- 
ation (1979). 

From 83. annual meeting of the United States Animal Health 
Association; San Diego, CA, USA (1979). 

A commitment by both private industry and the government 
is necessary if a modern, highly-computerized National Disease 
Control System is to become a reality. We wish to stress that with- 
out the active support of the livestock industry, electronic identifi- 
cation could be just one more bit of bureaucracy imposed upon the 
industry with limited benefits. However, if there is an active effort 
to investigate and promote cost-effective and voluntary use of elec- 
tronic identification, a system of mutual advantage could be devel- 
oped with benefit to the industry and the consuming public, and it 
will improve the efficiency of regulatory agencies. For this reason, 
the NLEIB performs an important role by providing the platform 
for communicating the concerns of potential users and regulators. 
However, if all of these needs are to be satisfied, there must be 

ial equipent available that is suitable for a National 
System. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 24937, 24960, 24986, 26132, 26179, 26185, 
26188, 26211, 26493 


26349 (FDA—81-8173) Pre-employment low back x-rays: 
an overview. Manny, E.F.; Rudolph, H.; Wollerton, M.A. 
(Bureau of Radiological Health, Rockville, MD (USA). 
Div. of Training and Medical Applications). 4 by. = 
Bureau of Radiological Healthy Rockville, 

Order Number DE82901400. 

This paper summarizes the literature and explores the issues 
related to the low back x-ray examination for screening purposes. 
The report reviews the objective, protocol, costs, efficacy, medico- 
legal aspects, and risks of the examination. (KRM) 

26350 (LA—8948-PR, 9-12) Tumorigenesis in 

lung. Smith, D.M.; Drake, G.A.; London, J.E.; Prine JR 
Baron, P.A.; Carlson, J.A Cunningham, JJ. 

NTIS, PC A06/MF AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 


26351 (LA—8948-PR, pp 12-14) Modification cf soft- 
ware used in data for the aerosol stud- 
ies. Jackson, D.E.; .A.; London, J.E. 1981. 
NTIS, PC A06/MF A01. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Raw count data from the aerosol experiments are used to 
calculate retention for each animal over time. These curves (lung 
burden vs time) are first fit (least squares) to an analytic function 
which is then integrated over time to give cumulative radiation 
dose. 


26352 (LA—8948-PR, pp 14-19) Preliminary lung prolif- 

eration studies. Drake, G.A.; London, J.E.; Gurley, L.R. 

1981. NTIS, PC A06/MF AOl. Order Number 
2002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 


being developed to determine when lung cell proliferation begins 
following particle exposure. The use of these methods should iden- 
tify more efficiently the time period following particle exposure 
when cytological and autoradiographic studies will be most effec- 
tive and revealing. 


(LA—8948-PR, Bain, 25-26) Radiation biology and 


a Tokita, N.; Carpenter, S.G.; Raju, M.R. 
1981. NTIS, "PC C 'A0G/ MF AOl. 


Order Number 
DE82002955. 


In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 


1980. 

Chinese hamster indicated (line CHO) were cultured under 
hypoxic conditions and their clonogenicity and cell cycle distribu- 
tions were measured as a function of the gassing period. Cells cul- 
tured under 1000 ppM O: exhibited a biphasic reduction in cell sur- 
vival. Cell cycle analyses indicd that hypoxic cells traversed the 
cell cycle at a reduced rate depending on the level of oxygen ten- 
sion. The radiosensitivity of CHO cells cultured under hypoxic 
conditions was also measured at 24 h intervals for 96 h. Radiation 
survival curves also indicated that the hypoxic cells traversed the 
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cell cycle at slow rates, exhibiting a slightly increased radiosensiti- 
vity of the hypoxic cells at 24 h, followed by decreased radiosensi- 
tivity at 72 h. These results indicate that hypoxia induced a partial 
synchronization of cells which persisted over prolonged periods 
(ie., up to six times the normal culture doubling time). To test 
whether the radiation-induced delay in cell progression is depend- 
ent on the level of cell survival, CHO cells were first exposed to 
nitrogen gas for a period of 1 h followed by x-irradiation under the 
same nitrogen gassing or under aerated conditions. The results indi- 
cated that for a given dose, the cell progression delay was consider- 
ably less for hypoxic cells. These findings suggest that radiation-in- 
duced cell progression delay is cell-survival dependent. In another 
study, interactions between x rays or alpha particles from plutoni- 
um and drugs [nitrogen mustard (NM), actinomycin D (AMD)] 
were measured using V79 cells. Cells were exposed to radiation 
first, followed by drug exposure for 1 h. The data indicated that 
there seems to be no significant difference between x-ray-NM and 
alpha-NM interactions. A study using AMD instead of NM indicat- 
ed that drug treatment after alpha irradiation resulted in an in- 
creased steepening of the survival curve, suggesting that there is an 
interaction between alpha particles and AMD. 


26354 (PNL—4100-Pt.2, pp 77-79) Transuranic element 
behavior in soils and plants. Wildun 9 E. Feb 1982. NTIS, 
PC A08/MF AOl1. Order Number E8201 1301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 


c ey Part 2. Ecolo Sciences. 

" ie principal eiecaive of thie study is to define soil, plant, 
and foliar interaction processes that influence the availability of 
transuranic elements to agricultural plants and animals as a basis for 
improved modeling and dose-assessment. Major areas of emphasis 
are: (1) soil and soil-microbial processes that influence the concen- 
tration and form of transuranic elements in soil solutions and avail- 
ability to the plant root with time; (2) deposition and plant intercep- 
tion of airborne submicronic particles containing transuranic ele- 
ments and their susceptibility to leaching; (3) plant processes that 
influence transport across plant root membrane and foliar surfaces, 
as well as the form and sites of deposition of transuranic elements 
in mature plants; and (4) the integrated effect of soil and plant proc- 
esses On transuranic element availability to, and form in, animals 
that consume plants. 


26355 (PNL—4100-Pt.2, pe 125-126) Sublethal effects of 
tritium on aquatic trand, J.A.; Poston, T.M. Feb 
1982. NTIS, PC A08/MF AOl. Order Number 
DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
- Secretary for Environmental Protection, Safety, and Emergen- 


oy Cee, Sen % Ecological Sciences. 
t is the purpose of this continuing study to determine the 


relative biological effectiveness (RBE) of *H-beta irradiation when 
compared to ®Co-gamma irradiation applying the relatively radio- 
sensitive immune process of the rainbow trout, Salmo gairdneri. 
This study is also designed to investigate the nature of latent ex- 
pression of immune incompetence in trout exposed to *H-irradia- 
tion during embryogenesis. 


26356 (UCD—472-126, pp 116-123) Development of 

resistance to from continuous Co-60 gamma irradia- 

tion when irradiation is initiated during fetal life. Stitzel, 

er Shifrine, M.; Wilson, F.D.; Munn, S.; Thomas, N.; 
ck, J.; Taylor, N.; DeRock, E.; Gee, W.; - Tow, L. 1980. 
Ss, PC Al4/MF AOl. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Beagle dogs which began their radiation exposure to 11 R/ 
day continuous whole body irradiation at 21 days of gestation are 
uniformly surviving cumulative exposures which are lethal in all 
animals exposed to 11 R/day beginning at 50, 150 or 400 days of 
age. 


26357 (UCD—472-126, pad 124-138) Overview of cobalt- 
60 external irradiation titzel, K. (Univ. of California, 
Davis); Shifrine, M.; Wiles, F. 1980. NTIS, PC Al4/MF 
A01. Order Number DE82003956. 

In Annual report, fiscal year 1980. 
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Work this year has continued to define the 
immunohematological effects of radiation exposure in Davis beagles 
over 50 days of age. One case of myeloproliferative disease oc- 
curred in one of the animals exposed to 4 R/day, and cases of bone 
marrow aplasia occurred in the 11 R/day, 4 R/day, and 2 R/day 
groups. Use of bone marrow transplantation has revealed a pro- 
found difference in the mechanism of aplasia induction in dogs 
which are susceptible to low doses (less than 2000 R exposure at 11 
R/day) and dogs which are able to survive in the radiation field for 
long periods (greater than 3000 R at 11 R/day or 1800 R at 2 R/ 
day). In the latter animals damage occurs to the hematopoietic stro- 
mal microenvironment or some other regulatory mechanism which 
directs the differentiation of the hematopoietic stem cells into the 
specific end cell pathways (i.e. thrombocytes, red cells neutrophils). 
In the animals which develop radiation disease after low total expo- 
sure, the damage appears to be to the hematopoietic stem cells 
themselves. This implies that in some animals the stem cells are re- 
sistant to massive doses of continuous whole body irradiation, rela- 
tive to the dose rate. 


26358 (UCD—472-126, pp 173-186) Influence of genetic 
immune disorders and anemia in radiation 

Wilson, F.D.; Cain, G.; Graham, R.; Fox, L.; Klein, A.K.; 
Stitzel, K.; Dyck, J; Shimizu, J. 1980. NTIS, PC A14/MF 
A0l. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Genetic and disease related conditions (anemia and immun- 
oblastic lymphadenopathy) were studied in mice to determine if 
these variables influenced cellular damage from continuous low- 
level irradiation. Strain differences were observed in pre-irradiation 
profiles for cardiac blood and lymphohematopoietic progenitor cell 
parameters. Major differences with respect to genetic and disease 
variables were seen in response to continuous irradiation. Presence 
of a stem cell defect in the W/W/sup v/ strain with resulting pre- 
irradiation anemia had profound effects on the ability of these mice 
to maintain erythrogenesis during continuous irradiation. Likewise, 
granulocyte-monocyte precursors were markedly depressed in the 
WW/sup v/ strain during the irradiation period. The immunologi- 
cally abnormal stran, BXSB, which suffers from a lymphoprolifera- 
tive processes, showed marked sensitivity in WBC to the effects of 
continuous irradiation. WBC values precipitously dropped during 
the first week of exposure then rapidly compensated to values 
264% of unirradiated controls. The hyperplastic B cells in this 
strain also show marked radiation sensitivity and ability to repair to 
above normal levels. Lymphohematopoietic malignancy has been 
recognized in two individuals to date - both cases were in diseased 
irradiated mice: (1) disseminated lymphosarcoma in one W/W/sup 
v/ mouse; and (2) acute lymphocytic leukemia in one BXSB mouse. 


26359 (UCD—472-126, pp 192-196) Assessment of in 
vitro radiosensitivity of human blood lymphocytes. 
Knox, S.J.; Shifrine, M.; Rosenblatt, L.S. 1980. NTIS, PC 
A14/MF A0O1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The proliferative capacity of sensitive lymphocyte progeni- 
tor cells, from thirty-one clinically normal adults, was evaluated 
following in vitro x-irradiation (0-400R). Radiation effects were 
studied using both whole blood and lymphocyte-enriched mononu- 
clear cell fractions in the lymphocyte stimulation test and colony 
formation assay with 6 different mitogens and antigens. Radiation 
dose-response survival curves were determined for the different test 
groups. The sensitivity of the different assay systems is compared 
and normative values are presented that may be used for compari- 
son purposes to determine the relative radiosensitivity of atypical 
individuals and groups of individuals. 


26360 (UCD—472-126, | 199-201) Increased radiosen- 
0! 


sitivity of a subpopulation a progenitors from 
patients with Fanconi’s anemia. Knox, S. (Univ. of Califor- 
nia, Davis); Wilson, F.D.; Greenberg, B.R.; Shifrime, M.; 
Rosenblatt, L.S.; Reeves, LD. Misra, H.P. 1980. NTIS, PC 
A14/MF AO1. Order Number DE82003956. 

In Annual rt, fiscal year 1980. 

In vitro radiation-survival of peripheral blood T-lympho- 
cytes was studied in fifteen clinically normal adults and four pa- 
tients with Fanconi’s anemia (FA). Lymphocyte blastogenesis and 
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cloning were measured following phytohemagglutinin (PHA) or 
Concanavalin-A (Con-A) stimulation. PHA-responsive lymphocytes 
from FA patients were significantly more radiosensitive than lym- 
phocytes from normal individuals. 


ion on canine immune status. Shi- 
frine, M.; Rosenblatt, L.S.; Taylor, N.J.; DeRock, E.W.; 
Ashuckian, S.H.; Stitzel, K.A. 1980. NTIS, PC Al4/MF 
A0l. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

A whole blood lectin-induced lymphocyte stimulation test 
using Con-A and PHA was used to assess the cell-mediated 
immune status of 52 beagle dogs over a period of 16 months. These 
dogs included 38 controls 4 exposed to 0.06 R/d, 3 to 0.3 R/d, 4 to 
1.0 R/d, and 3 to 2.0 R/d. The data indicated the presence of sea- 
sonal variation in immunity with a peak in July and a trough in 
January. 


26361 (UCD—472-126, pp 205) Effect of chronic, low- 
level irradiati: 


26362 (UCD—472-126, pp 221-223) Transplantation of 
fetal liver cells. Stitzel, K.A.; Champlin, R.E.; Thomas, N.J. 
(Univ. of California, Davis). 1980. S, PC A1l4/MF AOl. 
Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The first successful transplant of fetal liver hematopoietic 
stem cells in a large animal model is reported. The technique will 
be used to study irradiation damage to fetal stem cells in our impor- 
tant study of increased radiation resistance in animals which began 
their exposure in utero. 


26363 (UCD—472-126, pp 226-229) Bone tumors in R30 
dogs. Morgan, J.P.; Pool, RR 1980. NTIS, PC Al4/MF 
AO1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Radiographic and histologic findings from a mid-level group 
(38 dogs) of radium toxicity dogs showed 49 primary bone tumors 
with a high frequency of tumors within the axial skeleton. Addi- 
tional primary bone tumors, bone tumors metastatic to bone, soft 
tissue metastases, and lung metastases were detected. No bone 
tumors were identified in 3 dogs. Lesions described as radiation os- 
teodystrophy were found in all but 2 dogs. 


ot "Sr ta beegle -126, pp Sok 2A — of lifetime 
gler, W.L.; 
pam 1. 1980. nn. PC AIGMF AOL. Oder Number 
DE82003956. 

In Annual report, fiscal year 1980. 

To study the effects of long-term Sr ingestion, 15 beagle 
dogs received Sr in their daily diet for their entire lifetimes. 
Seven dogs were fed at the D30 level (1.3 wCi *Sr/day), 4 at the 
D40 level (12 wCi *Sr/day), and 4 at the DSO level (36 wCi ®Sr/ 
day). Dogs fed the D30 regimen survived from 5.3 to 14.6 years of 
age; D40’s, from 2.8 to 10.1 years; and D50’s, from 2.9 to 6.5 years. 
Causes of death known to be related to ®Sr ingestion include one 
case of myeloproliferative syndrome (MPS) among the D30’s, one 
case of MPS in the D40’s, and two cases of MPS and one of osteo- 
sarcoma in the DS0’s. 


26365 (UCD—472-126, PP Fo pe Strontium-90 in- 
carcinoma 


duced squamous cell the gingiva: beta flux meas- 
seeait an to saul ak Gait antes Bete, N.J.; 
Swartz, L.; Spangler, W.L.; Book, S.A.; Chrisp, C.E.; 
Hines, H.H. Jr. 1980. NTIS, PC ‘A14/MF AOL, Order 
Number DE82003956. 

In Annual report, fiscal year 1980. 

Twenty-two of 387 dogs exposed to ™Sr in utero and by 
continuous ingestion to 540 days developed squamous cell carcino- 
ma of the gingiva. Eleven of the 22 tumors were observed in dogs 
ingesting 12 wCi/day. No gingival tumors were observed in dogs 
ingesting less than 1.25 wCi/day, but 3 were observed at this level. 
The teeth of these animals acquire a ®Sr burden which is not re- 
moved by skeletal remodeling. Thermoluminescent dosimetry was 
used to determine the beta radiation flux from teeth and bone into 


adjacent gingival tissue. 
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26366 (UCD—472-126, pp 252-291) he mg of stron- 
tium-90 and radium-226: and current 
status. Book, S.A.; Goldman, M.; Parks, N.J.; Raabe, O.G.; 
Rosenblatt, L.S.; s er, W.L. 1980. NTIS, PC Al4/MF 
A01. Order Number DE82003956. 

In Annual — fiscal year 1980. 

This study of the biologic effects of *Sr and **Ra on the 
beagle dog has as its primary goal the prediction of possible long- 
term hazards to man from chronic exposure to low levels of irradia- 
tion. Animals received graded dosages of either radionuclide by 
several means of administration: continual ingestion of ®Sr, a single 
intravenous injection of Sr, or a series of eight intravenous injec- 
tions of **Ra. Although administration of ®Sr and ***Ra ended at 
540 days of age, the animals continue to receive chronic, low level 
radiation doses from these important bone-seeking radionuclides. 
The significance of these low doses given at low dose rates is being 
investigated with regard to cancer production, physiologic well- 
being, and shortening of life. 


26367 Genetic damage in Escherichia coli K12 AB2480 
by broad-spectrum near-ultraviolet radiation. Webb, R.B.; 
conn, Me. (Arg S. (Argonne National Lab., IL). Science (Wash- 
ington, D.C.); 215: 991-993(19 Feb 1982). Contract W-31- 
109-ENG-38. 

Irradiation with either broad-spectrum near-ultraviolet [flu- 
orescent BLB (black light blue)] or monochromatic wavelengths in 
the near-ultraviolet range (320 to 400 nanometers) can cause specif- 
ic damage to DNA as shown in experiments with Escherichia coli 
K12 AB2480 at the stationary phase of growth. 


26368 Minimizing excess radiogenic cancer deaths after a 
nuclear attack. Gant, KS; Chester, C.V. (Oak Ridge Na- 
tional Lab., TN (USA)). "Health Physics; 41: No. 3, 455- 
463(Sep 1981). 

Defense of the civilian population in the U.S. against nuclear 
attack has traditionally been designed to save as many people as 
possible from the associated blast, fire, initial nuclear radiation, and 
early fallout. Other studies have shown that a vigorous civil de- 
fense program would be effective in reducing these casualties from 
about 80% of the population to about 10%. The long-term effects 
of the postattack external and internal radiation exposure of the sur- 
viving population then become correspondingly more important. 
The magnitude of one hazard, increased radiogenic cancer deaths, 
and some simple, effective means to minimize it are examined. 


26369 BEIR III report: a review. Paris, O.H. (Nuclear 
Regulatory Commission, Washington, DC). Nuclear Safety; 
22: No. 5, - 626-635(Sep 1981). 

The final edition of the BEIR (Biological Effects of Internal 
Radiation) III report was published in late November 1980. An 
original draft version had been released in May 1979, but that ver- 
sion contained a Dissenting Report, which said that the risk of radi- 
ation-induced cancer had been exaggerated. After many members 
of the BEIR III Committee indicated their agreement with the dis- 
sent, the chapter on cancer was substantially revised. Nevertheless, 
that chapter still contains dissenting opinions in the final edition. 
Cancer risk from low-level, low linear energy transfer (LET) radi- 
ation was estimated in BEIR III using a linear-quadratic function to 
extrapolate to low doses from more reliable data at high dose 
levels. Upper- and lower-bound estimates were derived using the 
linear model and the pure quadratic model, respectively. The 
linear-quadratic estimates, considered by the Committee to be scien- 
tifically moré plausible, were consistently less than comparable risk 
estimates obtained from the 1972 BEIR I report, which used the 
linear hypothesis. 


26370 Initial effects of ionizing radiation on oo of 
the cornea. Ogita, S.; Oinaka, M.; Harada, Y. (Hiroshima 
Univ. (Japan). School of Medicine). pp 479-482 of Scanning 
electron microscopy in cell biology and medicine. Tanaka, 
K.; Fujita, T. (eds.). Amsterdam, Netherlands; Excerpta 
Medica (1981). 

From International symposium on SEM in cell biology and 
medicine; Kyoto, Japan (11 May 1980). 
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Initial effects of ionizing radiation - 3,000 rads of gamma 
rays from a Co source - on the cornea were examined by SEM. 
Early changes in the epithelium of the cornea could be detected 
ees so Ge ens See ee ee 

markable changes were noted 48 hr after irradiation, and severe 
damages such as irregularity and disappearance of cell boundaries, 
irregularity in the size and form of nuclei and changes in the cyto- 
plasm surrounding the nucleus were observed. 


26371 Anaphylactoid mechanisms of primary response to 
irradiation. Chapter 3. Klemparskaya, N.N.; Gorbunova, 
E.S.; Dobronravova, N.N. pp 32-44 of vrata ~ 
ehksperimental’noj ostroj iaiooal bolezni. Moscow, U; R: 
Ehnergoizdat (1981). (In Russian) 

The experimental data permit to make a valid conclusion on 
the presence of the primary response to irradiation of immunologic 
mechanisms in pantogenesis similar to mechanisms of reactions of 
anaphylactoid type. To combat the manifestation of the primary re- 
sponse to irradiation, remedies are recommended which suppress 
the classic antihystamine and antiproteolytic preparations and, as a 
less known method, the introduction of decomplementing agents 
and blood serum and its various fractions enriched with antitissue 
antibodies. A pronounced radioprotective effect of these prepara- 
tions is experimentally proved. 


26372 we e.- effect of sulfur. Chapter 4. 
Klemparskaya, N.N.; ue E.S.; Dobronravova, 
N.N. pp 44-53 of Immuno ehksperimental’noj ostroj 
luchevoj bolezni. Moscow, U SR; Theeepotodas (1981). dn 
Russian) 

The methods of immunotherapy of the radiation disease in- 
clude not only the effect of preparations of the antigen or antibody 
type which can affect the processes also those substances, which 
affect allergic reactivity. In connection with this, desensibilizing 
properties of sulfur preparations are studied in detail. It is estab- 
lished that elementary sulfur introduced in the organism of animals 
subcutaneously intraperitoneally or perorally, possesses an ex- 
pressed desensibilizing ability which manifests itself as regards both 
autoimmune processes which develop after irradiation and allergic 
reactions which develop as a result of sensibilization of animals 
with foreign antigenes. One of the ways of desensibilizing effect of 
elementary sulfur is its effect on the state of functional activity of 
vessel chemoreceptor apparatus. 


26373 ee ng Dag of shigella antigens. Chap- 
words WLR. fp 34-41 of inmsnoterapign sidupiianantat ng 
vova, pp lo unoterapiya , 
ostroj luchevoj bolezni. Moscow, USSR; men hen, 
(1981). (In Russian) 

The possibility of using experimental microbe antigenous 
preparation out of Flexner and Zonne shigellas as a protector and a 
remedy in the case of gamma irradiation, is investigated. The ex- 
periments are carried out on mice of both sexes immunized before 
or after irradiation by two methods: subcutaneously and perorally.. 
It is found that in most cases inv the introduction of the 
experimental preparation 3, 5, 7 and 10 days before irradiation in- 
creases the survivability of animals. 


26374 Use of homologous globulin for therapy of early 
and delayed effects of tritium oxide injury. Chapter 7. Klem- 
parskaya, N.N.; ae at E.S.; Dobronravova, N.N. pp 
67-73 of Immuno’ perimental'noj ostroj luchevoj 
bolezni. Moscow, U R: Gheeegoindas (1981). (in sean 

The possibility of the effective use of preparations of homo- 
logic globulin prepared from hemostimulated organisms to suppress 
the growth of mammary gland tumours in delayed terms after af- 
fecting rats with tritium oxide, is shown for the first time. The in- 
troduction of these preparations to nonaffected rats increases the 
average lifetime of animals and reduces the output of mammary 
gland tumours as compared with the biological control. 


26375 Actinides in man and animals. Wrenn, 
Salt Lake City, UT; RD Press (1981). ‘4p, (DOE/EV/ 
10330—1; CONF-791077—). Contract AC02- 0EV 10330. 
From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 


M.E. (ed.). 
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A total of 46 papers were presented under the categories (1) 
analytical methods for actinides in biological tissues; (2) in-vivo 
measurements; (3) concentrations, amounts, and distribution of ac- 
tinides in human tissues; (4) occupational exposures; (5) metabolism 
Factalins ts tian eek caine Uo cammmtan eed th Oh tes 
bolic modeling of actinides. Eight of the papers were previously 
input to the data base. The remaining 38 were input from this 
volume. (KRM) 


4 

of actinides. S si cw C.W. “Dept. of sons og Idaho bei my 
eae oe man and animals. Wrenn, M.E. (ed. 
it Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

This paper discusses the current practices in the radiochemi- 
cal determination of actinides from various environmental samples. 
The author suggests that the current state of the analytical radio- 
chemical art is not in very good shape. A review of interlaboratory 
comparisons of the activity of plutonium 239 and radium 226 in soil 
samples reveals the wide variation in results obtained from capable, 
respected laboratories. The author discusses the importance of 
using standards in evaluating sample activities, and stresses the im- 
portance of reporting analytical results accurately and reliably. 
(KRM) 


26377 Local tissue distribution of fissile nuclides. Smith, 
J.M. (Univ. of Utah, Salt Lake City). pp 69-76 of Actinides 
in man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT: 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

Conventional tissue-section autoradiography of alpha-emit- 
ting actinide elements may require prohibitively long exposure 
times. Neutron-induced or fission-track autoradiography can be 
used for fissile nuclides such as **U, **U, and ***Pu to circumvent 
this difficulty. The detection limit for these nuclides is about 4 x 
10-** (weight — This paper describes a specific technique 
for determining their microdistribution with histologically stained 
tissue sections. 


26378 In vivo measurements of actinide contamination in 
the lung: a correction for skeletal interference. Cohen, N.; 

93-102 of Actinides in man and animals. 
Wrenn, M.E. ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

An in vivo method has been developed that can be used to 
estimate the amount of a bone-seeking actinide associated with the 
thoracic skeleton; Nal(T1-Cs(T1) scintillation measurements of ac- 
tivity deposited in the skull are used. From this estimate, it is possi- 
ble to account for the contribution of a radionuclide so deposited to 
the count-rate that may be obtained over the lung area (anterior 
thorax). The measurement procedure proposed will thereby allow 
for more accurate determinations of both the lung and the skeletal 
burdens. 


26379 In vivo measurement of actinides in the human 
lung. Anderson, A.L. (Lawrence Livermore National Lab., 
CA); Campbell, G.W.; Griffith, R.V. pp 103-114 of Actin- 
ides in man and animals. Wrenn, M.E. (ed.). Salt Lake City, 
UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The problems associated with the in vivo detection and mea- 
surement of actinides in the human lung are discussed with various 
measurement systems currently in use. In particular, the methods 
and calibration procedures employed at the Lawrence Livermore 
Laboratory, namely, the use of twin Phoswich detectors and a new, 
more realistic, tissue-equivaient phantom, are described. Methods 
for the measurement of chest-wall thickness, fat content, and 
normal human background counts are also discussed. Detection-ef- 
ficiency values and minimum detectable activity estimates are given 
for three common actinides, **Pu, **Pu, and **Am. 
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Fallout plutonium in bone samples of southern 
Finns. Mussalo, H.; Jaakkola, T.; Miettinen, J.K.; Laiho, K. 
(Univ. of Helsinki, Finland). pp 139-159 of Actinides in man 
and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; RD 
Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The *** “Py contents of thoracic vertebrae, ribs, and femur 
samples of 11 southern Finns aged 24 to 63 years are presented. 
The samples were collected at autopsy during 1978 to 1979 from 
inhabitants of the Helsinki area. The average plutonium concentra- 
tions were 0.071 +- 0.010, 0.05 +- 0.03, 0.055 +- 0.006, and 0.054 
+- 0.008 pCi/kg wet wt for vertebrae, femur condyles, femur 
shafts, and ribs, respectively. The ratio of plutonium concentration 
in vertebrae to that in ribs averaged 1.4. The average vertebrae-to- 
femur shaft ratio of plutonium was about the same, 1.5. 


26381 Fallout *°* Py in tissues from New York City 
residents: implications for modification of the ICRP inhala- 
tion model. Fisenne, I.M.; Cohen, N. (New York Univ., 
Tuxedo). pp 183-190 of "Actinides in man and animals. 
Wrenn, ME. (ed.). Salt Lake City, UT; RD Press (1981). 
From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 
Concentration of *** **°Pu measured in the lungs, pulmonary 
lymph nodes, liver, kidneys, and vertebrae from 52 New York City 
autopsy cases were considered with respect to the ICRP inhalation 
model for the environmental intake of these fallout nuclides. The 
median tissue content for samples collected in 1973 to 1974 indicat- 
ed that some minor and some major changes in the Task Group 
model parameters were required to describe the empirical data. 


Macrodistribution of plutonium in the human skel- 

a, Larsen, R.P.; Oldham, R.D.; Toohey, R.E. (Argonne 

National Lab., IL). pp 191-197 of ‘Actinides in man and ani- 

male Wren, M.E. (ed.). Salt Lake City, UT; RD Press 
1 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The skeletal remains of two individuals who received pluto- 
nium by intravenous injection have been analyzed to establish the 
skeletal burden and its macrodistribution both among and within in- 
dividual bones. The concentrations in most axial bones were factors 
of 2 to 4 higher than the average in the entire skeleton; the concen- 
trations in the skull bones were about the same as the average, and 
the concentrations in the appendicular bones were a factor of 2.5 to 
8 lower than the average. Within any particular bone, the concen- 
tration in the trabecular portion was always higher than that in the 
cortical portion. The bone that could be readily taken at autopsy 
and whose plutonium concentration closely approximates the skel- 
etal average is the clavicle. 


26383 Thorium content of human tissues. Ibrahim, S.A. 
(New York Univ., Tuxedo); Singh, N.P.; Cohen, N.; Sacco- 
manno, G.; Wrenn, M.E. pp 207-216 of Actinides in man 
and animals. Wrenn, M.E. ted.). Salt Lake City, UT; RD 
Press (1981). 


From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

Although the element thorium is widely distributed in the 
environment, the amount and distribution in the human body has 
not been as thoroughly studied as the other natural radionuclides, 
such as radium. Because it has similar chemical and radiobiological 
properties to plutonium, the amount and distribution of the major 
a-emitting isotopes of thorium (i.e., 232Th, *°Th, and **Th) were 
determined in the important organs of the human body. Further- 
more, it was determined whether proximity to uranium mill tailings 
affected the levels of *°Th in tissues. 


26384 Comparative distribution of thorium and plutonium 
in human tissues. Sin N.P. (Univ. of Utah, Salt Lake 
City); Ibrahim, S.A.; Wrenn, M.E. pp 217-229 of Actinides 
in man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 
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The distribution of thorium was studied in the general popu- 
lation (i.e., a non-occupationally exposed population) and compared 
to the distribution of fallout plutonium in a similar population as re- 
ported in the literature. In addition the concentrations of thorium 
and plutonium in different organs were determined. This paper 
deals with the comparative distribution of the two actinides in 
human tissues taken at autopsy from the general population. 


te ne toe epee ees oe 
external counting. Toohey, R.E. (Argonne Nation- 
al Lab. ~ 241-252 of Actinides in man and animals. 
Wrenn, M Med). Salt Lake City, UT; RD Press (1981). 
From Workshop on measurement and interpretation of acti- 

nide accumulation by man; a UT, USA (14 Oct 1979). 
Methods for determining the distribution of "Am within 
the body of a contaminated subject and their application to several 
cases under study at the Center for Human Radiobiology are de- 
scribed. In general, **1Am is found in the lungs even after long pe- 
riods of time since inhalation, and systemic ***Am is observed to be 
deposited in the liver and to label the skeleton in a fairly uniform 
manner; similar findings have been reported in animal studies. Fur- 
ther analysis of the skeletal distribution of ***Am indicates deposi- 
tion on bone surfaces. In contrast, the distribution of injected **Pu 
in an (abnormal) skeleton is nonuniform when compared to that of 

241 Am. 


26386 Late excretion of plutonium following acquisition 
of known amounts. Rundo, J. (Argonne National Lab., IL). 
pp 253-260 of Actinides in man and animals. Wrenn, ‘ME. 
(ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The urinary and fecal excretion rates of plutonium 10,000 
days after intravenous injection of known amounts are compared 
with the predictions. of various models. Both Langham’s and 
Durbin’s equations underestimated the urinary excretion by about 
an order or magnitude; the observed fecal excretion rates were also 
higher than the predictions. The total excretion rate predicted by 
the ICRP model was in quite good agreement with the observed 
rate, but it overestimated it at early times (<20 days). These differ- 
ences are discussed. The increase in the excretion rate between 
1500 days and 10,000 days is real, as shown by the increase in the 
estimate of body dontent of #*Pu of former Manhattan Project plu- 
tonium workers, as calculated from the measured urinary excretion 
and application of Langham’s equation. In one of these subjects the 
urinary excretion rate started to increase at about 6000 days, 
reached a maximum at about 9500 days, and declined for the next 
2700 days. 


26387 Radioactivity in former workers at a thorium re- 
finery. Rundo, J. (Argonne National Lab., IL); Brewster, 
D.R.; Essling, M.A.; Sha, J.Y. 261-267 of Actinides in 
man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

As part of an epidemiological study of the possible late bio- 
logical effects of thorium, measurements have been made of radio- 
activity attributable to thorium daughters in almost 200 men who 
had worked in a thorium refinery which closed in 1973. For exter- 
nal gamma-ray measurements, statistically significant results were 
obtained in 55 of these. For measurements of daughters of exhaled 
thoron, statistically significant results were obtained in almost every 
case. The mean ratio of emanating Ra to retained *"*Bi was 101 
pCi/nCi with individual values ranging from 11 to 581. The prob- 
lem of interpreting the data in terms of the actual amounts of thor- 
ium in the thorax is discussed briefly. 


26388 US Transuranium Registry. Breitenstein, B.D. Jr. 
(US Transuranium Registry, Richland, WA). pp 269-272 of 
Actinides in man and animals. Wrenn, M.E. (ed.). Salt Lake 
City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The US Transuranium Registry (USTR) is a nationwide au- 
topsy research program conducted by Hanford Environmental 
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Health Foundation since 1968. The USTR is designed to study the 
distribution, concentration, and possible tissue effects of transuran- 
ics in occupationally exposed workers who volunteer to participate 
in the study. 


purposes: experimental tinal stude, Par, 
experimental animal studies, Park, J.F. 
Pesihe Northwest Labe Labs., Richland, WA). 0 oe it 
oF agai i an ob ae Wotan, 1 (ed. 
Salt Lake City, UT; RD Press (1981). 
From Workshop on measurement and interpretation of acti- 
nide accumulation by man; ones! UT, USA (14 Oct 1979). 
Data from experimental animal studies and from accidental 
exposures to humans were used in the formulation of the Interna- 
tional Commission on Radiological Protection (ICRP) 1966 Task 
Lung Model (TGLM). Data from experimental animal stud- 
ies and from human studies of Pu fallout and accidental exposures 
be eee oe 
the model reclassifying ***AmO, and **CmO, lung re- 
Class Y (years) to Class W (weeks) (IC79) were based 
studies. Animal studies provided information that sup- 
verifies the model, that suggests changes in the model 
tifies new parameters that could be incorporated in the 
diff 


i 


ie 


The metabolic differences observed in various animal spe- 
and differences related to deposition and age suggest that cau- 
must be exercised in extrapolating quantitative data from ani- 
to humans. The animal data suggest many parameters that 
be considered in improving the model; however, we must be 
concerned that these improvements do not make the model unnec- 
essarily complex for radiation protection purposes. 


of plutonium. Larsen, 
a, M.H.; Moretti, E.S.; 

rest 303-307 of 

). Salt Lake 


ef 


gE 


From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

An investigation has been made of the effect of the oxidation 
state of plutonium on its absorption from the gastrointestinal tract. 
For mice and rats that have been starved prior to gastrointestinal 
administration, there is no significant difference between the ab- 
sorption factors for Pu(I[V) and Pu(VI). The value obtained for 
Pu(VI) is an order of magnitude lower than that reported previous- 
ly. The value obtained for Pu(IV) is two orders of magnitude 
higher than those reported previously for nitrate solutions and the 
same as those reported for citrate solutions. 


26391 Actinide absorption from the gastrointestinal tract. 

Sullivan, M.F. (Battelle Pacific Northwest Labs., Richland, 

beg pp 311-322 of Actinides in man and animals. Wrenn, 
M.E. (ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

A summary of our research is presented, describing i 
portance of the animal species, route of entry, oxidation state, solu- 
bility, and organic binding on the absorption of actinides from the 
gastrointestinal tract. The animal species tested made little differ- 
ence in absorption, nor was the oxidation state a major factor in 
plutonium absorption under nonfasting conditions. The organic 

of actinides to either plant or animal tissues resulted in a 2- 
to 4-fold increase, except for *’Np, which caused a 10-fold de- 
crease. The age of the animals was the major influence on absorp- 

In all species studied, neonates absorbed more actinide than 
did the adults by two or three orders of magnitude. Retention of 
the actinide in the intestinal mucosa of rats and swine amounted to 
about half the dose of **Pu-nitrate administered; both after gavage 


Harrison, 
323-336 of 
Salt Lake 


E. (ed.). 


From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 
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The absorption of plutonium and americium from the gastro- 
intestinal tract was studied, using adult hamsters and rabbits. Both 
actinides were administered as inorganic compounds, as organic 
complexes with naturally occurring chelating agents, and in a bio- 
logically incorporated form in liver tissues. The absorption of the 
tetravalent and hexavalent forms of plutonium were compared and 
the effect of protracted administration at very low concentrations 
was investigated. In addition, plutonium uptake from contaminated 
sediments and grass, collected near a nuclear-fuel reprocessing 
plant, was measured. The results of these studies suggest that 
chronic exposure of man to plutonium and americium in food and 
water will not lead to any substantial increase in their gastrointesti- 
nal absorption above the values currently recommended by the In- 
ternational Commission on Radiological Protection to define the 
occupational exposure of workers. 


26393 Status of chelation research: a review. Mays, 

C.W.; Taylor, G.N.; Lloyd, R.D.; Wrenn, M.E. (Univ. Ot 
Utah, ~*~ Lake Lake Git) Pp 351-368 of Actinides in man and 
_— ed.). Salt Lake City, UT; RD Press 


From Workshop on measurement and in! of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct ro 

The current status of research on the removal of actinide 
elements from the body is reviewed. Items occurring prior to 1980 
include evidence for fetal toxicity from Ca-DTPA, the FDA ap- 
proval of Zn-DTPA for human therapy, the mixed ligand fiasco, 
and the abrupt wipeout of chelation funding. New concepts that 
should be explored include improvements in removing radioactivity 
from lung and bone, the effectiveness of DTPA inside cells, simul- 
taneous therapy with mobilizing agents and chelating agents, pro- 
longing the retention of chelating agents within the body, the oral 
administration of chelating agents, the effectiveness of LICAM and 
other new chelating agents, the safety of decorporation procedures, 
and the effectiveness of chelation therapy on reducing the risk from 
radionuclide-induced cancer. Some physicians give DTPA by intra- 
venous injection, a safe procedure that should be officially sanc- 
tioned. 


26394 Recent nee on on decorpora 


tional Radiological Protection Board. Strading nes ON. 
tional Radiological Protection Board, Harwell Dig 

land); ~— or pp 369-379 of Actinides in pos and 
—_— Bb ted), Salt Lake City, UT; RD Press 


From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

This paper reviews recent work on two projects designed to 
improve the efficacy of decorporation therapy for the actinide ele- 
ments. The first emphases the importance of identifying the mecha- 
nism by which Cm is transported through the body so that the 
use of DTPA can be optimized; the second demonstrates that a li- 
pophilic derivative of DTPA, Puchel, is more effective in removing 
intracellular **°Pu and *‘Am than DTPA alone. 


26395 Chelation research at the Institute of Environmen- 
tal Medicine, New York University Medical Center. Cohen, 
N. (New York Univ., Tuxedo). pp 381-382 of Actinides in 
man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

Chelation research should be continued in order to improve 
the effectiveness and safety of this mode of decontamination ther- 
apy. At the New York University Medical Center we are evaluat- 
ing various treatment procedures using Nas(Zn-DTPA) and 
Nas(CA-DTPA) for removing americium, curium, and plutonium 
from the baboon, an animal whose blood and urine chemistries are 
similar to those of man. It has been determined, thus far, that the 
treatment schedules presently recommended for man may not be 
optimal. 


Comments Wrenn, M.E. 
Univ of Utah, “<" Lake ‘Gi. p p Err 385 of —_— in 
and animals. W EB Oa). Salt Lake City, UT; 

RD Press (1981). 
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ps From Workshop on measurement and interpretation of acti- 
accumulation b Snowbird, UT, USA (14 Oct 1979 
nyt phd pe be ays ny on 
risk from radiation-induced cancer. While a eiiet enautests 
the past _— mainly involved low specific activity **Pu, future 
exposures will increasingly involve high specific activity plutonium, 
americium, and curium - all of which clear more rapidly from the 
lung. This will tend to shift the cancer risk from lung to bone and 
liver. Although therapy with Ca- or Zn-DTPA rapidly removes 
*%1Am from the canine, the sub-human primate, and the human 
liver, improved methods for removal from bone and lung are 
needed. DTPA can remove *!Am more easily from the growing 
skeleton of a child than from the mature skeleton of an adult. In- 
vestigators at Karlsruhe are developing chelation agents for oral 
administration and are investigating the reduction in local dose to 
bone resulting from chelation therapy. 


26397 Removal of inhaled plutonium and americium from 
dogs using lung lavage and DTPA. ee Ko. B.A.,; (iatele: 
whinney, J.A.; Guilmette, R.A.; M 

tion Toxicology Research Inst., Albugt ue, we, MND. ME (ed po a 
393 of Actinides in man and 

Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

This report reviews our experimental work on the removal 
of transuranic radionuclides from the body using a combination of 
lung lavage and the chelating agent calcium trisodium 
diethyl taacetate (DTPA). Studies included in this 
review were all performed using adult beagle dogs exposed by in- 
halation to oxides of **Pu, **pu, or **Am. Dust collected from 
glove boxes in a fuel fabrication facility was also used for exposures 
to *®PuO, and UO, for one experiment. Lung lavage removed 
from 40% to 60% of the initial lung burden of the radionuclides. 
The DTPA treatment increased urinary excretion of **Am from 
3% to 22% of the initial lung burden and increased the excretion of 
*8Py from 0.2% to 1.4% of the initial lung burden in 64 days. 
Lung lavage was equally or more effective in removing the 
*3°PuO, associated with inhaled industrial dusts as compared to the 
laboratory aerosols of ***Pu. These studies have demonstrated that 
lung lavage and DTPA treatments are effective methods for re- 
moving inhaled transuranic radionuclides. 


26398 Long-term biologic 








effects in dogs treated with 
a aoe BA. Meee ae bee 


enburg, B.A.; McClellan, R.O.; Boecker, 

Bp, M, B.; Maudedt J.L.; Hahn, F.F. (Inhalation Toxicology 
Research Inst., st.” Albuguerque, NA TE ten 395-400 of Actinides 
in man and animals eft). Salt Lake City, UT; 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA ae Oct 1979). 

Beagle dogs that inhaled led radioactive particles were treated 
with lung lavage and a chelating agent (CaDTPA) to determine if 
pulmonary radiation injury could be decreased. The dogs were ex- 
posed by inhalation to an aerosol of ‘Ce in fused aluminosilicate 
particles. From 23% to 57% of the *Ce was removed by the la- 
vages. Twenty-one of 24 untreated dogs exposed to ™*Ce died of 
radiation pneumonitis in less than 750 days; two of 11 treated dogs 
died with radiation pneumonitis; seven treated dogs died with lung 
tumors from 750 to 1800 days after exposure. During that same 
time, two treated dogs died of neoplasis outside of the lungs. It was 
concluded that lung lavage removed inhaled ‘“*Ce and resulted in 
the dogs living twice as long as the untreated dogs and changed the 
cause of death from pneumonitis to pulmonary neoplasia. 


26399 Selection of bone samples for **°Pu analyses in 
man, Jee, W.S.S.; Wronski, T.J.; Smith, J.M.; Kimmel, D.B.; 
Miller, S.C.; Stover, B.J. (Univ. of Utah, Salt Lake City). 
407-412 of Actinides in man and animals. Wrenn, M.E. 
ed.). Salt Lake City, UT; RD Press (1981). 
From Workshop on A mensuroment and interpretation of acti- 
nide accumulation by Snowbird, UT, USA (14 Oct 1979). 
Studies on the macrodistribu ution, microdistribution, 
and toxicity of 7**Pu and studies on bone turnover rates show that 
trabecular bone sites with high turnover rates have the greatest af- 
finity for *°Pu. In the adult beagle, these high-turnover, trabecular 
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bone sites also show a higher occurrence of osteosarcomas. Corre- 
spondingly, high-turnover bone sites in the human would include 
the ilium (pelvis) and lumbar vertebrae (LVB), sites that are readily 
obtainable at autopsy. We recommend that the trabecular bone of 
the ilium and of the LVB be sampled to determine the skeletal radi- 
onuclide content of humans. 


Biological gen and translocation kinetics 
particulate plutonium. B ruenger, F.W.; Stevens, W.; Ath- 
erton, D.R.; Roswell, R.L.; Smith, J.M. (Univ. of Utah, Salt 
Lake City). pp 413-426 of Actinides in man and 
Wrenn, M.E. (ed.). Salt Lake City, UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The dissolution and elimination of particulate ***Pu from its 
initial sites of deposition in —-s organs (the liver, spleen, and 
lung), as well as its translocation and redeposition in soft tissue 
organs and skeleton have been investigated. Beagles were injected 
intravenously with particulate Pu and sacrificed sequentially at 
times ranging from 33 to 830 days after injection. Equations that 
describe the overall retention of Pu in liver, spleen, lung, and bone 
were calculated. Plutonium mobilized from these organs either re- 
entered the blood stream and redeposited in the skeleton and liver 
parenchyma or was excreted. The protracted translocation of Pu to 
bone surfaces potentially exposes all cells involved in osteogenesis 
to continuous a-radiation, a situation that could enhance the hazard 
of developing osteosarcoma. A kinetic model that describes the 
translocation of Pu from the phagocytic compartments to blood 
and its subsequent redistribution to bone, liver, and other organs 
was formulated. 


26401 Studies of americium in laboratory animals. Me- 
whinney, J.A. (Inhalation Toxicology Research Inst., Albu- 
ore NM); %, Craig, D.K. pp 427-441 of Actinides in man 

renn, M.E. (ed.). Salt Lake City, UT; RD 
p we (1981). 


From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

This paper will review studies published since 1973 involv- 
ing pulmonary contamination by different means, including intratra- 
cheal instillation, pulmonary intubation, and inhalation, in rats, 
Syrian hamsters and beagle dogs. These studies showed no signifi- 
cant differences in pulmonary retention and translocation of *!Am 
for the soluble forms in rats. A comparison of the studies in which 
2414AmO. was intubated or inhaled by rats, Syrian hamsters, and 
beagle dogs showed some differences in the rate of mechanical 
clearance of the inhaled **‘AmO,. However, in all these studies, 
*41AmO, was relatively soluble in the lung and was absorbed and 
translocated in substantial quantities to the other organs, principally 
to the liver and skeleton. The lung retention half times and frac- 
tional absorptions measured in these studies do not agree with pre- 
dictions based on ICRP-30 Lung Model for Class W materials. 


Review of 2*1Am accumulation by man and an esti- 

a of the carcinogenic risks. Wrenn, M.E.; Roswell, 
R.L. (Univ. of Utah, Salt Lake — pp 443-453 of Actin- 
ides in man and animals. Wrenn, M.E. (ed.). Salt Lake City, 
UT; RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

The known cases of exposure to *'Am that did not include 
a concurrent exposure to plutonium are reviewed. Nine incidents in 
which internal burdens were demonstrated or were inferred from 
measurements provided sufficient exposures to 21 people to be re- 
ported in the literature. In 20 of the reported cases, inhalation was 
the mode of exposure. One case included facial wounds contaminat- 
ed with **Am as well as inhaled contamination. The total amount 
of *4Am activity retained in the body after inhalation ranged from 
10 nCi to 25 pCi. Although the source activity was not well known 
in most instances, the ratio of retained activity to source activity 
were known was less than 107° for both the acute and chronic ex- 
posures. The estimated risk of cancer for these cases ranges from 4 
x 10-5 for the lowest deposited activity exposure to 1 x 10~? for the 
highest deposited activity exposure. 
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26403 ee ee ee wtr 
the beagle. Stevens, W.; Bruenger, therton, 
Smith, J.M.; Taylor, GN. (Univ. of Utah, Salt Lake City). 
<> 2b-4tk ed Laiaes to coan cot iis Wenn, 2 
= Sth Sebo Sn SE: RD Press (1981). 
From a Ree somes ae of acti- 
man; Baputed, UT, USA 4 Oo 1579) 
“The dutrivution, roles and excretion of **U was meas- 
und fo ance tet tchaet atantaly oth “Gk bo 
trate buffer and sacrificed from one day to 726 days post injection 
I.). The concentration of uranium in plasma decreased rapidly. 
uranium in the blood at 10 min P.I. was present either as a 
protein (transferrin-albumin) or a carbonate/bicarbonate complex. 
GS ce Gib of te eautis mica aan Geneed ies On Eek 
day, most of it in the urine. Except for the kidney, only a very 
small fraction of the injected U was retained in soft tissues. At 1- 
day P.I., about 8% of the U was found in the skeleton and this 
amount decreased with a biological halflife of 883 days. Initially, U 
was deposited nonuniformly on bone surfaces with areas of intense 
hot spots adjacent to other areas with intermediate and low concen- 
trations. Of the injected U, 20% was found in the kidneys at 1-day 
P.1., with high concentrations localized in the proximal tubules. 


?. 
The 
U 


26404 Uranium in human bone. 
Schlenker, R.A. (Ar, National Lab., IL); Oltman, B.G. 
473-476 of Actinides in man and animals. Wrenn, M.E. 
Pe). oun ee Sw 3 RD Press (1981). 
on measurement and interpretation of acti- 
nie accumulation by man; Snowbird UT, by Apt tes 
The uranium concentration an individual in- 
og ny Ac ged ty he 
method. The data are consistent with those reported about 10 years 
ago by Welford and Baird for New York City area residents and by 
Hamilton in England. They are at variance with the more recent 
data of Welford et al. 


26405 Toxicology of 7**Th in young adult beagles: 
eh saletionshte t» the thestem fact apd. Stover, Bl. (Univ. 
of North Carolina, Chapel Hill). pp 483-492 of Actinides in 

man and animals. Wrenn, M.E. (ed.). Salt Lake City, UT; 
RD Press (1981). 

From Workshop on measurement and interpretation of acti- 
nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 

Thorium-228 was originally included in in the extensive pro- 
gram at the University of Utah to investigate the effects of Pu 
and other radioactive materials. The solution chemistry and, hence, 
the distribution and retention in biological systems of tetravalent Th 
is similar to, but not identical with, that of tetravalent Pu. Howev- 
er, the nuclear properties and, hence, the microdosimetry in bio- 
logical systems, of **Th and **Pu differ vastly. The principal site 
of deposition of **Th is on the surfaces of bone, and the principal 
effect is the induction of osteogenic sarcomas. Thorium-228 has a 
number of short-lived decay products which leave the sites of for- 
mation, and redistribution in accord with their specific nuclear and 
extranuclear properties. The variation results from these properties 
of the several decay products, from the effect of bone-remodeling 
on the microdistribution of **Th, and from radiation damage to 
the skeleton. These factors combine to make the skeletal microdosi- 
metry of **Th intriguingly complex. 


Retention functions. Skrable, K.W. (Univ. of 
oma MA); Chabot, G.E.; Johnson, M. pp 559-606 of Ac- 
tinides in man and animals. Wrenn, M.E. (ed.). Salt Lake 
read os Se ee Gee 
pit Workshop on measurement and interpretation of acti- 

BN. pom: Gels, Ut USA (14 Oct 1979 

Retention functions that hg hy tape 
des Gas a @ ce 
organs that compose the respiratory and gastrointestinal tracts are 
needed for internal dosimetry and for other radiation protection 
purposes. This paper reviews the retention functions and mathemat- 
ical models that have been used to describe the retention of the ele- 
ments, in particular the radioactive elements, within the body. The 
detailed processes involved in the metabolism of elements within 
the body are often very difficult to model, and mathematical simpli- 
fications in the retention are often made. These simplifications can 
obscure the physiological processes involved and can lead to limita- 
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tions in the models for both research and radiation protection. 
tions discussed in this paper include the single compartmental 
model in ICRP2, the new ICRP 30 models, a mammillary model 
and a model involving blood-organ transfer kinetics. 


Modeling the metabolism of actinide elements. 
Caddy, RG R.G. —— Toxicology Research Inst., Albu- 
tan ogi 617-628 of Actinides in man and animals. 
renn, M.E. (ed.). Salt Lake City, UT; RD Press (1981). 
From Workshop on measurement and interpretation of acti- 

nide accumulation by man; Snowbird, UT, USA (14 Oct 1979). 
and dosimetry of inhaled actinide radionuclides are necessary for 
evaluating exposures of people and laboratory animals to these ele- 
ments and for setting guidelines to limit potential human exposures 
to acceptable levels. The major organs at risk are the lungs, bone, 
and liver. Current ICRP models for describing the retention of in- 
haled actinide radionuclides are not adequate, especially in the solu- 
bility classification scheme used for projecting the fractions of the 
deposited radioactivity that are translocated to the bone and liver. 
A better approach would be to estimate only the two limiting cases 
of dose, from inhaling soluble and very insoluble aerosols, and to 
project dose distributions for aerosols with an intermediate solubil- 
ity only when specific samples of the inhaled material are available 

for further study. 


26408 Valuation of detriment. Clark, M.J.; Fleishman, 
A.B. (National Radio as Protection Board, Harwell, 
England). pp 75-84 of tion protection ° timization: 

resent experience and methods. zzan, G.; 
Ebert, H.; Eriskat, H. (eds.). Oxford, England; Pergamon 
Press Ltd. (1981). 

From European scientific seminar on radiation protection 
optimization; Luxembourg, Luxembourg (3 Oct 1979). 

The author discusses the problems involved in using cost 
benefit analysis and, in particular, a valuation of changes in individ- 
ual risk for optimizing radiation protection for human populations. 
Examples are given of comparative risks assumed by populations in 
everyday living without considering the action a risk at all. (PSB) 


Use of mutant yields to compare the carcinogenic 
y of DNA-damaging agents. Painter, R.B. (Univ. of Cali- 
fornia, San Francisco). pp pp 3s me of Health risk analysis 
Richmond, C.R.; W: 4 ver, E.D. (eds.). 
Philadelphia, PA; Franklin i Hy (1981). 

From 3. ORNL life sciences symposium: health risk analysis; 
Gatlinburg, TN, USA (26 Oct 1980). 

The carcinogenic risk of various DNA-damaging agents is 
compared using mutant yields plotted as a function of lethality. 
Double-strand breaks induced by ionizing radiation have a high 
probability of killing cells compared to the probability that they 
will cause a stable mutation in a surviving cell. Therefore, ionizing 
radiation is a poor mutagen. In contrast, the ethylating agents ethyl 
methanesulfonate and ethylnitrosourea form adducts that induce 
replication errors. These replication errors have a relatively high 
probability of causing single base changes that will result in stable 
mutations, and therefore, these chemicals are efficient mutagens. 
Lesions in DNA induced by sunlight and ultraviolet light are more 
efficient in causing mutation than those induced by X rays and less 
efficient than those formed by the ethylating agents. The possibility 
of reducing carcinogenic risk by converting sublethal damage to 
lethal damage in cells carrying carcinogenic lesions is discussed. 


26410 Scanning electron microscopy in cell biology and 
medicine. Tanaka, K.; Fujita, T. (eds.). Amsterdam, Nether- 
lands; Excerpta Medica (1981). vp. (CONF-8005203—). 
From International symposium on SEM in cell biology and 
medicine; Kyoto, Japan (11 May 1980). 
Separate abstracts have been prepared for items within scope 
for inclusion in the Energy Data Base. 





26411 Great Basin pocket mice (Perognathus parvus) in 
the vicinity of radioactive waste management areas. Hedlund, 
J.D.; Rogers, L.E. ific Northwest Lab., Richland, WA). 
Northwest Science; 54: No. 2, 153-159(1980). 

This study compares parameters for Great Basin Pocket 
Mice residing near radioactive waste disposal sites and within a 
nearby protected (control) area. Mice emerged from below ground 
torpor in early spring (Mrch), with males appearing earlier than fe- 
males. Young-of-the-year first appeared in significant numbers 
during June. The ratio of males to females approximated 1:1, except 
during early spring months. Estimates of seasonal abundance 
showed peaks of 47 and 42 pocket mice per ha for disposal and 
control study areas, respectively. An estimate of pocket mouse bio- 
mass (g live weight) revealed peaks of 541 g/ha and 683 g/ha for 
disposal and control areas. The proportions of reproductively 
active males and females were equivalent on both study areas. 


26412 Effects of long contact times of misonidazole on 
attached Chinese hamster V79 cells. Geard, C.R.; Rutledge- 
Freeman, M.H. (Columbia Univ., New York, NY). Mutation 
Research; 78: 289-294(1980). 

The 2-nitroimidazole misonidazole, an hypoxic cell radiation 
sensitizer, has been shown to be cytotoxic to attached oxic Chinese 
hamster V79 cells after high doses and long contact times. This kill- 
ing effect is enhanced if BrdU is incorporated into chromosomes. It 
was found that misonidazole slows cell progression through the cell 
cycle and that those cells that move into mitosis carry very few 
chromosomal aberrations suggesting that the majority of cells are 
dying in interphase. The level of induced SCEs both in 2nd and 3rd 
division cells was comparatively slight; being always less than 
twice the control level although there was an indication of an in- 
creased incidence with dose. Since human exposure to misonidazole 
will only be at low concentrations, these results imply that misoni- 
dazole is a comparatively safe agent, particularly when its effects 
are contrasted with those of other chemotherapeutic agents. 


Effect of dark complexing on the photosensitized 

cross-links with DNA. 

inois Inst. of Tech., 

ney istry otobiology; 32: 697- 
699(1980). Contract AS02-76EV02217. 

The near-uv dose at 365 nm required for the formation of 8- 
methoxypsoralen (8-MOP) cross-links with calf thymus DNA was 
found to be insensitive to the concentration ratio of nucleotides to 
8-MOP over the range 100:1 to 5:1. The proposed explanation is 
that only the dark-complexed 8-MOP contributes to the photosensi- 
tized formation of monoadducts and cross-links. A kinetics analysis 
indicates that the fluence required for cross-linking should be in- 
versely proportional to the square root of the fraction of dark-com- 
plexed 8-MOP per nucleotide (the binding ratio), a quantity that is 
insensitive to the ratio of nucleotides to 8-MOP. These ings pre- 
dict a small dependence of photosensitivity on the total 8-MOP 
concentration in cellular systems in which cross-links are the major 
lethal lesion. 


26414 Orientation data on crop improvement by ionizing 
radiation. Bors, J.; Fendrik, I.; Niemann, E.G. Karlsruhe, 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1979). 28p. (In German). 

In the case of using nuclear weapons or also in cases of dis- 
turbances in nuclear energy plants the escape of radioactive materi- 
al can cause a considerable damage to the environment which 
means a great danger also to plants. In order to be able to estimate 
the yield loss after a radiation exposition of our most important ag- 
ricultural plants, experiments have been made since 1968, taking 
into consideration both the sort of the plants and the time of the 
radiation exposition and other The extensive material 
obtained can provide the exports with detailed information on thé 
various . The article is to provide especially practitioners 
with data enabling them to estimate potential damage and showing 
them that the radiation-sensitivity of most of our plants is so low 
even in their most sensitive stages that radiation doses causing yield 
losses are only to be expected in connection with the use of nuclear 
weapons, but not with the peaceful utilization of nuclear energy. 
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26415 Distribution of **‘Am in the human as deter- 
ie ty ee ee ee oe 241-352 of Ac- 
tinides in man and animals. Wrenn, M.E. (ed.). Los Altos, 
CA; R and D Press (1979). 

Methods for determining the distribution of *'Am within 
the body of a contaminated subject and their application to several 
cases under study at the Center for Human Radiobiology are de- 
scribed. In general, **Am is found in the lungs even after long pe- 
riods of time since inhalation, and systemic ***Am is observed to be 
deposited in the liver and to label the skeleton in a fairly uniform 
manner; similar findings have been reported in animal studies 
(L172). Further analysis of the skeletal distribution of *'Am indi- 
cates deposition on bone surfaces. In contrast, the distribution of in- 
jected **Pu in an (abnormal) skeleton is nonuniform when com- 
pared to that of **Am. 


26416 Uranium concentrations in human bone, 
Schlenker, R.A.; Oltman, B.G. 473-476 of Actinides in 
man and animals. Wrenn, M.E. ed.). Los Altos, CA; R and 
D Press (1979). 

The uranium concentration in bone from an individual in- 
jected with **Pu has been determined, using the fission-track 
method. The data are consistent with those reported about 10 years 
ago by Welford and Baird for New York City area residents and by 
Hamilton in England. They are at variance with the more recent 
data of Welford et al. 


26417 Gastrointestinal absorption of plutonium. Larsen, 
R.P.; Oldham, R.D.; Bhattacharyya, M.H.; Moretti, E.S.; 
Austin, DJ. (Argonne National ~ IL). 

Actinides in man and animals. Wrenn, M. 

Altos, CA; R and D Press (1979). 

An investigation has been made of the effect of the oxidation 
state of plutonium on its absorption from the gastrointestinal tract. 
For mice and rats that have been starved prior to gastrointestinal 
administration, there is no significant difference between the ab- 
sorption factors for Pu(IV) and Pu(VI). 


26418 Macrodistribution of plutonium in the human skel- 


191-197 


eton. Larsen, R.P.; am R.D.; Toohey, R.E. 
. (ed.). Los 


of Actinides in man and animals. Wrenn, M.E 
Altos, CA; R and D Press (1979). 

The skeletal remains of two individuals who received pluto- 
nium by intravenous injection have been analyzed to establish the 
skeletal burden and its macrodistribution both amongst and within 
individual bones. The concentrations in most axial bones were fac- 
tors of 2 to 4 higher than the average in the entire skeleton; the 
concentrations in the skull bones were about the same as the aver- 
age, and the concentrations in the appendicular bones were a factor 
of 2.5 to 8 lower than the average. Within any particular bone, the 
concentration in the trabecular portion was always higher than that 
in the cortical portion; amongst whole bones, plutonium concentra- 
tion was not correlated with degree of trabecularity. The bone that 
could be readily taken at autopsy and whose plutonium concentra- 
tion closely approximates the skeletal average is the clavicle. 
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REFER ALSO TO CITATION(S) 26221, 26222, 26222, 26347 


26419 (A—093193) Thermal comfort in an era of energy 
shortage. Goldman, R.F. (Army Research Inst. of Environ- 
mental Medicine, Natick, MA (USA)). Oct 1980. 27p. 
NTIS, PC A03/MF A0O1. 

Human thermal comfort rests upon the interactions among 
six key factors: four from the environment and two regulated by 
the individual and his job. The four ambient environmental factors 
include air temperature, air motion, vapor pressure, and the mean 
radiant temperature of the surroundings. Heat production and 
clothing are the individual factors. The correlation of these factors 
were studied and the results for office environments are presented. 
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26420 (PB—252761) Report of a workshop on the impact 
wer-plant cooling systems on aquatic environ- 

ments. Volume II. Reins ant aes sapere. 

search, Inc., Richland, WA (USA)). r 1976. 238p. 

(EPRI-SR—38-Vol. 2). NTIS, PC All AOl. Order 

Number DE82900411. 

Sixteen of the twenty-two technical and topical papers pre- 
sented at the workshop were abstracted and indexed individually 
for ERA/EDB. Information covered in those papers not abstracted 
individually included discussions on power production on estuaries 
and tidal rivers, design parameters for assessing the impact of 
heated waste water discharges, the recovery of perturbed ecosys- 
tems, and the need to assess cooling water use on a waterbody 
basis. (JGB) 


(PB—252761, pp 56-72) Problems in determining 
the impact of power plants on large freshwater 
Beeton, A.M. (Univ. of Wisconsin, Milwaukee). Apr 1976. 
NTIS, PC Al1/MF AO1. Order Number DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical 
The ‘or the development of data on natural conditions 
at a power plant site is pointed out. A study was undertaken to de- 
termine the environmental effects in Lake Michigan of a long-exis- 
tent thermal discharge from a 1760 MW coal-fired plant, the Oak 
Creek Power Plant located south of Milwaukee. Monthly sampling 
for temperature, chemicals, zooplankton, and phytoplankton was 
conducted near the plant and in a reference area of similar shore- 
line and depths. A major problem met with in attempting to evalu- 
ate the effects of the power plant was the water quality in the vi- 
cinity of the plant. The results of several surveys established that 
the water quality was a consequence of outflow from Milwaukee 
Harbor, sewage outfalls, and other point sources north of the 
power plant. Any effect of the plant dischage on water quality 
could not be detected. Comparison of the distribution of phyto- 
plankton and zooplankton between the discharge area and the refer- 
ence area shows pronounced inshore-offshore trends in abundance 
and relative similarity between the two areas. The greater number 
of plankters in the vicinity of the plant was apparently the result 
greater nutrient concentrations. The only direct effect of the power 
plant appeared to be the stimulation of primary production of algae 
which had passed through the plant, since C-14 uptake was greatest 
in discharge water. Nevertheless, this effect was not of such a mag- 
nitude as to be detected by the near plant surveys of nutrients and 
chlorophyll. 


(PB—252761, pp 101-117) Thermal physiological 

systems. Fry, F.E.J. (Univ. of Toronto, 

Apr 1976. NTIS, PC Al1/MF AOl. Order 
2900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers 

Gagies oes are given of the effects of temperature on the ac- 
tivity levels of various fishes. The complex effects of interactions 
between temperature and the toxic effects of deleterious materials 
are discussed and illustrated. Studies on the lethal effects of tem- 
perature are reviewed. The determination of the harmful effects of 
high temperature by the determination of the C.T.M., the Critical 
Thermal Maximum (that temperature at which an organism is 
harmed or killed, depending on the endpoint chosen, when it has 
been heated at a constant rate) is discussed. (JGB) 


26423 (PB—252761, 4 PP 156-169) Mechanisms of behav- 


ioral Neill, W.H. (Texas A & M 
Univ., College hy Apr 1976. NTIS, PC All/MF AOl. 
Order Number DE82900411 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

As a group, i. aie have at their disposal only one effective 
means of regulating body temperature: behavioral regulation of im- 
mediate environmental temperature. This form of behavioral the- 
moregulation necessarily involves locomotory movements. A suc- 
cessfully thermoregulating fish moves through its habitat in such a 
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way as to maximize time spent at temperatures favorable for the 
joint conduct of its life processes. There would seem to exist the 
possibility of two fundamentally different mechanisms of behavioral 
thermoregulation in fishes. The critical distinction between the two 
lies in whether the fish has and can use predictive information 
about the thermal structure of its environment. Requisite informa- 
tion may be obtained through either the individual fish's own expe- 
rience or that of its ancestors; that is, the information may be based 
in either learning or instinct. The effective use of such prior know- 
lege of environmental structure is called predictive behavioral ther- 
moregulation with reactive behavioral thermoregulation used for 
the remaining class of thermoregulatory mechanisms. Illustrations 
are given of each. 


26424 , get 219-228) Aquatic life in Texas 
reservoirs. Tilton, J.E. (Texas Electric Service Co., Fort 
Worth). ~ 1976. NTIS, PC All/MF AO1. Order Number 
DE82900411 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

Results of surveys on the effects of steam generating stations 
on aquatic life in Texas reservoirs are reviewed. Data are presented 
on fish populations within several Texas reservoirs. It is concluded 
that the effects of the steam generating stations on aquatic life have 
not been adverse enough to justify extended and costly research on 
saving supposedly small numbers of aquatic organisms. (JGB) 


26425 Fish reproduction and stress. sone, © .D. (Ari- 
zona State Univ., Tempe, AZ). PR 569-587 of Environmen- 
tal physiology of fishes. Ali, M.A. (ed.). New York, NY; 
a Publishing Corporation (1980). Contract EY-76-5- 

This chapter will draw attention to the importance of per- 
forming more research on the effects of stress on the reproductive 
performance of fishes. The subject will be approached from the 
point of view that reproduction may have a narrower tolerance to 
stress than any other life function, while enjoying at the same time 
a pivotal role in the success or failure of a population in nature. 
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REFER ALSO TO CITATION(S) 24250, 24299, 24307, 24308, 24311, 24312, 
25497, 25526, 26027, 26037, 26069, 26069, 26069, 26081, 26082, 26084, 26086, 
26145, 26167, 26225, 26280, 26285, 26409 


26426 (CONF-791163—, pp 113-116) Contribution to the 
assessment of health effects of acid precipitation. Fuhs, G.W. 
(New York State Dept. of Health, Albany). 1979. NTIS, PC 
A14/MF A0O1. Order Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

paper deals primarily with the indirect health hazards 

caused from the interaction of acid rain corrosively with toxic 
heavy metals which in turn become soluble in water and then more 
accessible to man’s food chain. Indirect effects related to the chemi- 
cal aggressivity of acid runoff on bedrock, soil, and water conduits, 
were found to cause no excess mortality at this time. However, pre- 
ventive health costs have increased in surveillance and modification 
of drinking water supplies. These costs may approximate the 
amount needed to prevent the acid rain problem. (PSB) 


26427 (CONF-791163—, pp 117-134) Health effects of 
acid precipitation. Hamilton, L.D. (Brookhaven National 
Lab., Upton, NY). 1979. NTIS, PC Al4/MF A0Ol. Order 
Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

The author discusses data compiled from US studies that 
strongly point to air pollution’s association with increased disease 
and mortality incidence but not specifically causation. Because of 
simultaneous pollutant exposures, it is hard to assign damage to in- 
dividual pollutants; however, sulfur dioxide produced sulfates have 
been heavily documented. Mortality figures are extrapolated. (PSB) 
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26428 (CONF-791163—, ome 4 136-137) Agriculture and 
forestry. Jacobson, J.S. ( Univ., Ithaca, NY). 1979. 
NTIS, PC Al4/MF AOL a Number DE82003115. 

From Action seminar on acid precipitation; Toronto, Canada 
(1 Nov 1979). 

The author outline questions of economic losses from chron- 
ic acid precipitation on crops and forests, with suggestions for pos- 
sible appoaches to answering these with definitive results by long- 
term observation or simulated laboratory experiments. (PSB) 


26429 (CONF-800172—(Vol.2), pp 866-881) Compara- 
tive toxicity of four used offshore muds to several 
species of marine animals from the Gulf of Mexico. Neff, 
J.M. (Battelle Columbus Labs., Danbury, MA); McCulloch, 
W.L.; Carr, R.S.; Retzer, K. A. 1980. ). NTIS, PC A19/MF 
AOl. ‘Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, The acute toxicity to several species of marine animals of 
four used offshore drilling muds was investigated. The four drilling 
muds included a spud mud (density, 9.2 Ib/gal), a seawater chrome 
lignosulfonate mud (density, 13.4 Ib/gal), a mid-weight lignosulfon- 
ate mud (density, 17.4 Ib/gal). Two mud-seawater preparations des- 
ignated the mud aqueous fraction (MAF) and suspended particulate 
phase (SPP) were used in bioassays. The SPP was similar to the 
MAF except that it contained a higher concentration of suspended 
particulates initially (900 vs 600 mg/1). The stock 100% MAF and 
SPP preparations represented the 100,000 ppM (10% v/v) mud in 
water. All four drilling muds had a low acute toxicity to all species 
tested. The used spud mud was completely non-toxic. The three 
other used drilling muds varied in their relative toxicity to different 
species and life stages of marine animals. In most cases, the mid- 
weight lignosulfonate drilling mud was more toxic than the 
seawater chrome lignosulfonate drilling mud and the high weight 
lignosulfonate drilling mud. The 96 hour median lethal concentra- 
tion (96 h LC 50) of the MAF of the three used chrome lignosul- 
fonate drillings muds varied from 12.8% MAF for the first day 
postlarvae of the opossum shrimp Mysidopsis almyra to greater 
than 100% MAF for adult grass shrimp Palaemonetes pugio and 
the polychaete worm Ophryotrocha labronica. Ninety-six hour LC 
50 values for two species of bivalve molluscs exposed to the SPP 
ranged from 20 to 74% SPP. Comparisons of the acute toxicity of 
the two mud preparations indicated that much of the toxicity of 
drilling mud resided in the water-soluble fraction. 


26430 (CONF-800172—(Vol. 2), p 882- a o and 
long term effects of used drilling als on 
Gerber, R.P.; Gilfillan, Se Pe eC, ‘BT, ee D.S.; 


Hotham, J B. (Bowdoin College, runswick, ME). 1980. 
NTIS, PC A19/MF A0O1. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

‘ In this study 96 hour static bioassays were used to determine 
the relative toxicity of five used drilling fluids, collected from off- 
shore drilling rigs, and various components of these fluids, to cold 
water marine animals. Organisms which survived these tests were 
then assayed for levels of cellular enzyme activities, or changes in 
the rates of respiration, excretion, and ingestion were determined, 
as indications of sublethal stress. A flow-through dosing apparatus 
was constructed and used to determine the effects of suspended 
drilling fluids on mussels exposed for 30 days. The drilling fluids to 
be tested were used in the following forms: whole mud, aqueous 
fraction, and suspended whole mud. With few exceptions the adult 
animals when exposed for 96 hours to the various fractions of the 
drilling fluids exhibited little mortality. Whole muds were slightly 
more toxic than the mud aqueous fractions to most organisms but 
especially to deposit feeding organisms, and larvae were more sen- 
sitive than adults. Most organisms exposed to various concentra- 
tions of the mud fractions had cellular enzyme activities different 
from the controls, and differences in enzyme activities rates were 
apparent for the different drilling fluids or components. It is con- 
cluded from the 96 hour bioassays that these drilling muds are most 
toxic to larval marine organisms and though much less toxic to 
adults, sublethal stress was evident. Long term effects were demon- 
strated by reduced growth rates in mussels. 
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26431 pa met age pp aoa 8 Effects of 
barite and used drilling m on crustaceans, wi 

reference to the grass Fara 

P.J.; Doughtie, D.G.; Rao, K.R. (Univ. of West Florida, 
Pensacola). 1980. NTIS, PC A19/MF A0Ol. Order Number 
DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

When exposed to media containing barite or used drilling 
mud, the grass shrimp Palaemonetes pugio ingested the settled 
barite and drilling mud particles. Ultrastructural studies on the 
midgut of shrimp exposed for a 30-day period to 100 or 500 ppM 
barite-containing media showed that prolonged ingestion of barite 
causes marked perturbations in the posterior midgut epithelium. 
Depending on the type of particulate materials available in the 
medium at the time of molting, the grass shrimp incorporated sand 
grains, barite, or drilling mud particles into its statocysts - the equi- 
librium receptors located in the basal antennular segment. A com- 
parative study of the toxicity of 18 different samples of used (spent) 
drilling muds from an exploratory drilling rig in a local estuary re- 
vealed that, during a 96-hr test period, none of the muds was toxic 
to intermolt grass shrimp at mud concentrations of 10 and 100 pl/l 
(10 and 100 ppM). But as a concentration of 1000 jl/1 (1000 ppM), 
six of these muds caused 30 to 60% mortality of intermolt grass 
shrimp during a 96-hr test period, while one mud caused 100% 
mortality. Toxicity tests with molting grass shrimp yielded LC 50 
values of 363 to 739 pl/l for five of the mud samples. A flow- 
through system was employed for assessing the toxicity of drilling 
mud during the molt cycle of Palaemonetes and the life cycle of 
Mysidopsis bahia. Mysids are found to be more sensitive than grass 
shrimp to rilling mud exposure. In life cycle tests with mysids, the 
LC 50 for one of the muds was 50 p1/1. 


26432 (CONF- = 01.2), pp 944-963) Influence of 
a used chrome mud on the survi 
respiration, feeding activity we net growth pana of the 
opossum shrimp Mysidopsis almyra. Carr, R.S.; Reitsema, 
L.A.; Neff, J. M. (Texas A & M Univ., ‘College Station). 
1980. NTIS, PC A19/MF A0Ol. Order Number 
DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

The toxicity of four types of used chrome lignosulfonate 
drilling mud-seawater mixtures to different life stages of the opos- 
sum shrimp Mysidopsis almyra Bowman was evaluated. The mud- 
seawater mixtures were also prepared with a natural reference sedi- 
ment obtained from San Antonio Bay, Texas, in order to determine 
the deleterious effects of exposure to naturally occurring fine clay 
particulates as opposed to those of drilling mud origin. No appre- 
ciable mortality was observed for one-day old juveniles exposed to 
reference sediment-seawater mixtures while similar exposures to 
drilling mud preparations were acutely toxic. Drilling mud particu- 
lates were harmful to juvenile mysids. However, the majority of 
the toxicity of the used drilling mud resided in the water-soluble 
and fine particulate fractions of the mud. The 96 hour LCS50 values 
for one-day old mysids exposed to the mud aqueous fraction 
(MAF) of the drilling mud which was replaced daily was 27%, 
corresponding to 27,000 ppM mud added to water. The most sensi- 
tive stage in the life history of M. almyra to drilling mud exposure 
was at the first juvenile molt, which normally occurs between 24 
and 48 hours after release. The weight-specific respiration rate of 
mysids exposed to a sublethal mud aqueous fraction (MAF) for 24 
hours was significantly higher than that of controls. After seven 
days of exposure to sublethal MAFs the weight-specific respiration 
rates were not significantly different. A dose-dependent retardation 
in growth was observed, for one-, three-, and six-day old mysids 
exposed to MAFs. An increased feeding activity was observed for 
first and second day juveniles exposed to different MAF concentra- 
tions. The results indicate that drilling mud exposure reduced bio- 
mass production and net growth efficiency of mysids at sublethal 
concentrations in the range of 15 to 30% MAF. Other metabolic 
processes concerned with energy transfer such as gamete produc- 
tion are likely to be affected by similar exposures. 
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26433 py ia Sol 2), pp 964-983) Bioavailabi- 
lity of selected metals from drilling muds to the 
clam Rangia cuneata _. the oyster Crassostrea gigas. 
McCulloch, W.L.; Neff, J.M.; Carr, RS. (Texas A & M 
Univ., College Station). 1980. NTIS, PC A19/MF AOl. 
Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

> sae Meseathiinn of dammbenn, tent, end tien Gee fe 
used drilling muds to the marsh clam Rangia cuneata and the Pacif- 
ic oyster Crassostrea gigas was investigated. The four used drilling 
muds included a spud mud, a seawater chrome lignosulfonate mud, 
a mid-weight lignosulfonate mud and a high weight lignosulfonate 
mud. Clams R. cuneata accumulated significant amounts of chromi- 
um when exposed for four days to a substrate containing a layer of 
chrome lignosulfonate mud. However, most of the chromium was 
released within 24 hours when the clams were returned to clean 
seawater indicating that much of the chromium accumulated was in 
the form of unassimilated mud components in the digestive tract or 
on the gills. When the clams were exposed to an aqueous fraction 
(water soluble fraction) of the mud for 16 days, they accumulated a 
mean of 19 parts per million chromium. When returned to clean 
seawater they released approximately half the chromium in 24 
hours. The clams accumulated small amounts of chromium and lead 
from the mud aqueous fraction of a mid-weight lignosulfonate mud. 
Less than half the accumulated chromium and lead was released in 
four days when the clams were returned to clean seawater. When 
spat of the oyster C. gigas were exposed to several concentrations 
of the suspended particulate phase of spud mud and mid-weight lig- 
nosulfonate mud for four days, they accumulated significant 
amounts of chromium from the mid-weight but not from the spud 
mud. When exposed to the mud aqueous fraction of three drilling 
muds for up to two weeks, the oyster spat showed little or no net 
accumulation of chromium, lead or zinc. We conclude from these 
experiments that heavy metals from typical used drilling muds have 
a limited bioavailability to marine bivalve molluscs during short 
term exposure. Chromium is more bioavailable than lead or zinc. 


26434 ee ee 2), pp 984-996) Bioavailabi- 
lity of toxic constituents of used muds. Page, D.S. 
(Bowdoin College, Brunswick, ME); Page, B.T.; Hotham, 
J.R.; Gilfillan, E.S.; Gerber, R.P. 1980. NTIS, PC A19/MF 
A011. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Four used drilling muds were analyzed for chromium, cad- 
mium, lead and petroleum residues to document potentially toxic 
substances present in the muds. The presence of these constituents 
to varying degrees show that these should be factors included in 
the chemical characterization of a used mud. The release of chro- 
mium into the aqueous phase from one of these muds was studied 
as a function of pH using repetitive extractions. The release of 
chromium from the mud was greatest at pH 2 and least at pH 10. 
At pH 7.6 less than 5% of the total chromium in the used mud was 
released after 4 extractions. The uptake of chromium by Mytilus 
edulis from several test solutions was studied at pH 7.8. The solu- 
tions were (1) an aqueous extract of a medium density lignosulfon- 
ate mud, (2) a solution of ferrochrome lignosulfonate at two differ- 
ent concentrations, (3) a solution of Cr**. All solutions were of ap- 
proximately equal concentration in total chromium except for one 
test solution of ferrochrome lignosulfonate at a 10 fold excess con- 
centration compared with the others. The mussels gained the most 
chromium from the Cr* solution followed by the ferrochrome lig- 
nosulfonate solutions and the least from the used drilling mud ex- 
tract. These results show that the form of chromium available has a 
major effect on its uptake by organisms and should be taken into 
account in assessing potentially harmful effects of discharges of 
used drilling muds at sea. 


26435 (CONF-800172—(Vol.2), pp 997-1016) Toxicity 
of drilling fluids to marine organisms in the Beaufort Sea, 
Alaska. Tornberg, L.D. (Univ. of Washington, — 
Thielk, E.D.; Nakatani, R.E.; Miller, R.C.; Hillman, S.O. 


1980. | NTIS, 
DE82003728. 


PC AI9/MF AOl. Order Number 
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From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

» nee unntiiiinn ene enebenthin te tie a 
key Arctic marine species using various types of freshwater drilling 
fluids obtained from drilling rigs operating in the vicinity of Purd- 
hoe Bay, Alaska. The results of static bioassays indicated that test 
organisms varied widely in their responses to exposure to drilling 
effluents. Ninety-six hour LC 50 values ranged from 4 to greater 
than 70% for drilling fluids tested. Fish were among the most sensi- 
tive organisms tested and invertebrates included both sensitive and 
relatively resistant species. The resistant species are primarily sed- 
entary, while more sensitive species generally have the capability of 
migrating into and away from a drilling fluid disposal site. Vari- 
ations in drilling fluid characteristics appeared to produce vari- 
ations in toxicities those between different species. 
Drilling fluids characterized as CMC/Gel/Resinex (used near the 
bottom of a well) were more toxic to selected marine organisms 
than were XC-Polymer drilling fluids (used at mid-well depths) 
which were more toxic than CMC/Gel drilling fluids (used in the 
upper depths of the well). Amphipods demonstrated increases in 
total metals concentrations when exposed to various drilling fluid 
concentrations. Sources for metal accumulation may include both 
water soluble metals and metals found in particulates. 


26436 (CONF-800172—(Vol.2), pp 1017-1043) Effects of 
oil well drilling fluids on several important Alaskan marine 
organisms. ton, J.P. (Dames & Moore, Seattle, WA); 
Beyer, D.L.; ielk, E.D. 1980. NTIS, PC A19/MF AOl1. 
Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Laboratory bioassays were conducted in a portable labora- 
tory located on a semisubmersible drilling vessel during the drilling 
of the Lower Cook Inlet, Alaska Continental Offshore Stratigra- 
phic Test (C.O.S.T.) well. The tolerances of seven indigenous or- 
ganisms with a wide range of ecological requirements were tested 
using static, acute, 48- and 96-hour bioassays. Test solutions were 
prepared from drilling fluids taken directly from the mud pits and 
mixed with ambient sea water. Toxicity of drilling fluids was gener- 
ally low with 96-hour LC 50 values ranging from 3000 ppM (0.3 
percent by volume of drill fluids to sea water) for pink salmon, to 
greater than 100,000 ppM (10 percent) for shrimp. LC 50 values 
were lower in tests where the solutions were continuously mixed 
than in tests where solutions were well mixed initially and then al- 
lowed to settle during the remainder of the test. Pink salmon fry, 
shrimp, and hermit crabs were used in the in situ toxicity studies. 
These organisms were placed in live boxes in three depths (surface, 
midwater, and bottom) in arrays anchored 100, 200, and 2000 m 
(control) from the drilling platform. The cages were retrieved after 
a 4-day exposure to the tidally directed plume. No mortalities were 
recorded that could be related to the discharge plume. The low 
toxicity of the drilling fluids, coupled with their very rapid dilution 
and dispersion in Lower Cook Inlet (Houghton et al. 1980), strong- 
ly suggest that discharges of this nature would result in no detect- 
able environmental impact to pelagic organisms at this or other sim- 
ilarly dynamic sites. Most organisms would be subjected to continu- 
ous and acutely toxic levels in the plume for no more than a few 
minutes unless they actively swam to remain in the most concen- 
trated areas of the plume in the immediate vicinity of the discharge. 


26437 (CONF-800172—(Vol.2), pp 1044-1078) Effects of 
oe eo selected corals. Thompson, J.H. 
32 t, T.J. (Texas A & M Univ., College Station). 
1980. Is, PC A19/MF AOl. Order Number 
DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

’ Seven species of coral, Dichocoenia stokesii, Nontastrea an- 
nularis, Agarcia agaricites, Acropora cervicornis, Porites furcata, P. 
astreoids, and P. divaricata, were experimentally exposed to each of 
three concentrations (100, 316, 100 1/1) of drilling mud (obtained 
from an offshore oil well in the Gulf of Mexico), and control sea 
water for 96 hours to observe behavioral response. Experiments 
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were conducted at Carysfort Reef, Florida Keys, using closed 
aquaria located in three meters of water. Polyp behavior was deter- 
mined with serial closeup photography which allowed counting of 
retracted, partially retracted, and non-retracted polyps in each 
colony. Response to drilling mud concentrations was measured as 
percent of polyps retracted. Montastrea annularis, Agaricia agari- 
cites, and Acropora cervicornis were killed by exposure to 1000 
pl/1 mud. A. cervicornia colonies survived this concentration in a 
replicate experiment. All corals except Dichocoenia stokesii and 
Porites divaricata showed significant (< .05) polyp retraction 
during exposure to 100 1/1 mud concentration, 316 41/1 mud was 
the minimum concentration which induced significant polyp retrac- 
tion in Porites divaricata. Polyps of Dichocoenia stokesii did not 
detectably react to any of the three concentrations. 


26438 (CONF- oe 2), pp 1979-1100) Sublethal 
metabolic hermatypic coral Madracis decac- 


responses of the 
tis exposed to drilling mud enriched with ferrochrome ligno- 
i D.C. (Texas A & M Univ., 


sulfonate. Krone, 
S, PC A19/MF AOl. Order 


College Station). 1980. 
Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

‘ Madracis decactis corals were exposed for 17 days in labora- 
tory aquaria to suspensions of 100 ppM drilling mud obtained April 
1979 from a working drill rig in Mobile Bay, Alabama, and spiked 
in the laboratory with 0, 3, and 10 ppM ferrochrome lignosulfonate 
(FCLS). During the first week of exposure to drill mud + FCLS, 
corals increased their oxygen consumption and ammonium excre- 
tion, relative to uncontaminated controls. Those corals exposed to 
the highest enrichments of FCLS demonstrated the greatest in- 
creases in respiration and excretion and also the largest variations in 
respiration and excretion between individual corals. Corals reached 
their highest average rates of respiration and excretion by the end 
of the first week and, after a secondary increase in excretion and 
respiration between days 10 to 13 which was most pronounced in 
those corals exposed to FCLS enrichment, leveled off at near-initial 
rates by the end of the second week. Analysis of variance demon- 
strated that oxygen consumption of FCLS-stressed corals was not 
statistically different (p = 0.24) from uncontaminated control 
corals. By contrast, ammonium excretion was significantly greater 
(p = 0.10) in FCLS-stressed corals than in uncontaminated control 
animals. All corals exposed to FCLS reacted by reducing their 
degree of polyp expansion. Two of these, one exposed to 100 ppM 
drill mud + 3 ppM FCLS and the other to 100 ppM drill mud + 
10 ppM FCLS because bacterially infected and showed local areas 
of polyp mortality as the experiment entered its second week. 
These were the two corals which had shown the most rapid and 
most consistent increases in excretion and respiration during the 
first week of exposure to FCLS. When exposure to drill mud + 
FCLS was discontinued, respiration and excretion of surviving 
corals remained low and stable while their polyp activity returned 
to normal levels within 48 hours. 


26439 (CONF- mp the 2) P pp 1101-1122) Effects of 
drilling mud on the growth rate of the reef- 

Montastraea annularis. Hudson, i H.; Robbin, D.M. (Geo- 
yy Survey, Miami Beach, FL). 1980. NTIS, PC A19/ 

A01. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Possible effects of drilling mud on the growth of Montas- 
traea annularis were evaluated in the following separate studies: (1) 
short-term recovery and subsequent growth of this species exposed 
to drilling mud on a Florida reef, and (2) long-term growth record 
of these corals from East Flower Garden Bank, an area of possible 
exposure to drilling mud from nearby exploratory drilling oper- 
ations that took place during 1974 and 1977. In the short-term ex- 
periment, eight M. annularis head corals were heavily dosed with 
drilling mud and left with 10 untreated control corals on the reef 
for six months to recover and grow. All corals were then collected 
and analyzed using X-radiography to determine post-treatment 
growth rates. Barium and chromium levels incorporated in the 
coral skeleton before and after the experiment were determined by 
emission spectroscopy. Barium levels ranged from 11 ppM (back- 
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ground) in pretreatment skeletal areas to as high as 1200 ppM in 
skeletal areas deposited during and after treatment. Chromium con- 
centrations were at or below background levels in all samples. In 
the second study, cores taken by divers from large M. annularis 
heads at East Flower Garden Bank were analyzed in the same 
manner as those in the first experiment. Annual growth rates aver- 
aged 8.9 mm over a 50 year period (1907 to 1957). In 1957 average 
yearly growth declined sharply and has remained 1.7 mm below 
previous long-term growth averages. Concentrations of barium and 
chromium were at or below background levels in skeletal material 
from both predrilling growth periods and growth periods during 


26440 (DOE/EV/04267—3, pp oe > Mutagenicity of 
soots and soot components in S. typhimurium. Andon, B.M.; 
Kaden, D.A. May 1980. NTIS, PC AOT/MF AOL. AOl. ” Order 
Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

A summary of methylene chloride extracts of kerosene soot, 
two separate samples of diesel engine emissions, and two urban air 
particulate samples are studied to determine causes of soot muta- 
genicity. Bacterial mutation assay using Salmonella typhimurium is 
performed to determine potency of mutagens. 


26441 (DOE/EV/04267—3, pp 32-36) ee gy of 
soots and soot components in human lym 

H.L. May 1980. NTIS, PC AO7/MF AOl1. Order leaner 
DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

Cell cultures of human lymphoblasts were used in experi- 
ments to determine the mutagenicity of soot and the sum of the mu- 
tagenicity of other chemical complexes of soot. Comparisons were 
made between several polycyclic aromatic hydrocarbon compounds 
found in soot. 


26442 (DOE/EV/04267—3, pp 37-53) Synthesis of 
oxides and dihydrodiols of the most mutagenic polycyclic aro- 
matic hydrocarbons. Rastetter; W.H. May 1980. NTIS, PC 
A07/MF AO1. Order Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

A study on mutagenic hydrocarbon fluoranthene is outlined 
along with work directed at possible oxidative metabolites of fluor- 
anthene. Efforts were directed at both A and B ring functionaliza- 
tion of fluoranthene. The synthesis of key intermediates which 
serve as branch points for production of various A and B ring 
products was achieved. 


26443 (DOE/EV/04267—3, pp 54-70) Synthesis and 


mutagenic activity of the five azafluoranthenes. 
Basha, F.Z.; Andon, B.M.; Roush, W.R. May 1980. NTIS, 
PC A07/MF AO1. Order Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

Azafluoranthenes are studied and efforts are expanded to 
synthesis and the biological studies of the azapyrenes and benzocin- 
nolines. Mutagenic activities are determined using Salmonella typhi- 
murium. 


26444 (DOE/EV/04267—3, pp 89-99) Mutagenicity 
studies in human lym (Model Mutagens). May 1980. 
NTIS, PC A07/MF AO1. Order Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

A variety of chemical mutagens were examined in order to 
determine if different types of dose response curves would be gen- 
erated using different cell lines of human lymphoblasts. Mutation at 
several genetic loci were studied in order to test the hypothesis of 
the generality of response of various targets to particular mutagens. 





(DOE/EV/04267—3, pp 104-108) Hypomutable 


1980. NTIS, PC A07/MF 

A01. Order Number DE8 1 
In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 


1980. 

Hypomutable cell lines obtained with regard to the toxic and 
mutagenic effects of mutagens which differ in their proposed mech- 
anisms; cell cycle dependence of toxicity and mutagenicity; adduct 
formation and adduct removal are characterized. 


26446 (DOE/EV/04267—3, ape 112-118) Pseudomuta- 
tion in human cells. Liber, H.L. y 1980. NTIS, PC A07/ 
MF AOl1. Order Number DE82005468. 
In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 
Human lymphoblast experiments designed to study the muta- 
genicity of bromodeoxyuridine at the F;TdR-resistance locus were 
investigated in an attempt to observe some further interesting as- 
pects of the mechanisms of mutagenesis. 


(DOE/EV/04267—3, pp hettone t Progression ef- 

fects following mutagen exposure in human cells. DeLuca, J. 

May 1980. NTIS, PC A0O7/MF AOl. Order Number 
DE82005468. 

In Health effects of combustion-generated soot and polycy- 

clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 


1980. 

Autoradiography was used to study changes in the labelling 
index with time after uv irradiation of mammalian cells to deter- 
mine the progress through various phases of the cell cycle. The re- 
sponse of the cells is characterized in response to DNA damaging 
agents. 


26448 (DOE/EV/04267—3, ees, 122-130) Cell cycle ef- 
fects on mutation in CHO cells. oe Oe May 1980. NTIS, 
PC A07/MF AO1. Order Number D 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 

Cell cycle position dependent induction of mutation by a va- 
riety of direct — alkylating agents and nucleotide analogs are 
investigated. Chinese hamster ovary cells were used by applying 
microcarrier technology. 


26449 (DOE/EV/04267—3, pp 131- ~~" es cycle de- 


pendent mutation in human 
May 1980. NTIS, PC A07/MF AOl. 
DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 
1980. 


H. IV. 
Number 


The development of the human cell mutation assay and its 
application to the mutagenic response of diploid human lymphob- 
lasts to selected chemicals is discussed. Cell cycle dependent toxic 
and mutagenic response of human cells to selected agents are com- 
pared with data obtained from rodent cells synchronized on micro- 
carriers. 


26450 (DOE/EV/04267—3, pp 138-140) Developments 
in human cell mutation. Assay systems. May 1980. NTIS, PC 
A07/MF A0O1. Order Number DE82005468. 

In Health effects of combustion- soot and polycy- 
= aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 

Improvements and developments using human lymphoblasts 
to perform quantitative assays are discussed, specifically for gene 
locus mutation. 


26451 (DOE/EV/04267—3, pp 141-149) Human cell 
mutation assay at the thymidine kinase locus. Liber, H.L. 
May 1980. NTIS, PC AO7/MF AOl. Order Number 
DE82005468. 

In Health effects of combustion-generated soot and polycy- 
cca hydrocarbons. Progress report, May 1, 1979-April 30, 
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The development of a gene-locus mutation assay in diploid 
human lymphoblasts at an autosomal locus, TK, which codes for a 
pyridimidine salvage enzyme, thymidine kinase, is described. Cells 
containing functional TK enzyme are sensitive to the toxic effects 
of the thymidine analog trifluorothymidine, while mutants without 
the enzyme are resistant. 


26452 aa WP 150-160) Developments 
using flow cytofluorometry in human cell mutation assay. 
Mascioli, D.W. May 1980. NTIS PC PC A07/MF AOl1. Order 
Number DE82005468. 

In Health effects of combustion-generated soot and polycy- 
clic aromatic hydrocarbons. Progress report, May 1, 1979-April 30, 


1980. 

Researchers attempt to develop automated, rapid meas- 
urements of mutant fractions in cultured human lymphoblasts. 
Measuring methods of fluorescent intensity of cells in suspension 
using flow cytofluorometry methods are applied. 


26453 (LA—8948-PR, pp 4-5) Long-term epidermal car- 
cinogenicity studies. Holland, L.M.; Wilson, J.S. Sep 1981. 
NTIS, PC A06/MF A01. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The repetitive application of test materials to intact mouse 
skin is a generally accepted method of determining comparative 
carcinogenic potential. The mouse-skin assay has been used to 
evaluate two crude shale oils and two natural petroleums. Groups 
of C3Hf/He mice were exposed, 3 times a week, to either one of 
the oils or one of the control materials. One shale oil was a product 
of the Paraho vertical-kiln retort located near Rifle, Colorado 
(PCSO), and the other shale oil was a laboratory sample believed 
to have originated from early pilot in situ experiments (ICSO). The 
two natural crudes sent either a US Gulf Coast petroleum (API 
No. 2) or a middle-eastern petroleum (API No. 1). Both shale oils 
and one natural petroleum proved to be carcinogenic. The only 
positive effects were seen at the highest dose (5 mg/dose = 15 mg/ 
week) with each test oil with the exception of two tumors observed 
very late at the next highest level of PCSO. In the group treated 
with PCSO, the first tumor was observed at 78 days, the next two 
at 136 days and all of the surviving mice exhibited tumors by 453 
days (mean latency = 261 days). Within the group treated with 
ICSO the first tumor occurred at 176 days, the second at 215 days 
and 64% of the mice had tumors by 472 days (mean latency = 380 
days). Only two tumors were observed in the group treated with 
the middle-eastern oil while the US Gulf Coast petroleum produced 
tumors in 43% of the treated mice after 526 days (mean latency = 
410 days). A second experiment, comparing a different sample of 
PCSO, its hydrotreated daughter product and a well-defined in situ 
oil from Occidental Oil Shale Company's Logan Wash, Colorado 
effort is still in progress. Interim results indicate a similar tumori- 
genic response for both crude oils but a diminished potency with 
the hydrotreated PCSO. 


26454 (LA—8948-PR, pp 4-5) Inhalation and intratra- 
cheal exposures. Holland, L.M.; Vigil, E.A.; Gonzales, M.; 
Archuleta, D.; Wilson, J.S. 1981. NTIS, PC A06/MF 
A011. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Inhalation studies comparing the effects of raw shale and 
two spent shales have been completed. Groups of 64 Syrian ham- 
sters were exposed, 4 hours/day - 4 days/week, for 16 months to 
either Anvil Points raw shale, Paraho spent shale or TOSCO II 
spent shale. Single level (50 mg/m*) dust concentrations were used 
for each material to determine if any differences in response by the 
pulmonary tissues could be identified. Animals in each group were 
allowed to complete their lifespans and histological examination of 
all relevant tissues has recently been completed. Two hamsters in 
the group exposed to raw shale and one animal from the group ex- 
posed to Paraho spent shale exhibited a proliferation of reticulo-en- 
dothelial cells within the lung. In one of the raw shale exposed ani- 
mals the cellular characteristics were more typical of neoplasia than 
an inflammatory response. Indications of fibrotic tissue response, 
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ranging from slight interalveolar thickening to extensive fibrotic 
scarring, were observed in most animals completing the exposure 
period, and both focal and generalized pneumonitis were common. 
Both Syrian hamsters and Sprague-Dawley rats have been exposed 
by intratracheal instillation to the same materials used in the inhala- 
tion study described above. Some animals are still alive and pathol- 
ogy studies are incomplete, but no tumors have been observed to 
date. Studies currently in progress utilize Fischer-344 rats exposed 
in a nose-only mode to either Anvil Points raw shale, Paraho spent 
shale, Estonian raw shale or quartz. 


26455 (LA—8948-PR, pp 5-6) Effect of shale oil on de- 
layed type hypersensitivity in mice. Baron, P.A. 1981. 
NTIS, PC A06/MF AO1. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The effects of 5-mg gas combustion, surface retorted shale 
oil (PCSO II) topically applied to the backs of C3Hf/HeBD mice 3 
times/week have been demonstrated by L.M. Holland and J. 
Wilson to result in tumorigenesis in 100% of the experimental ani- 
mals within 360 days. This report describes the effects of shale oil 
treatment on gross physical parameters and delayed type hypersen- 
sitivity (DTH) in acute and long-term experiments. A comparison 
of gross physical characteristics was made at 4 time periods: 6 and 
15 weeks after the start of shale oil treatment; at the time of initial 
appearance of the tumor; and at advanced stages of tumor develop- 
ment. This comparison indicated no significant variation between 
experimentals and controls. The changes in immune function that 
occur following acute and chronic exposure to oils and ultraviolet 
light were also examined. DTH, which is a T-cell function and is 
dependent upon antigen presenting cells (macrophages or macro- 
phage-like cells), is an effective response for assessing immune func- 
tion. It is evident that shale oils from both above ground and in situ 
retorts had profound effects on the immune system as assayed by 
the DTH response. Given the differences in magnitude of response 
between 3x painted, 30 week painted/tumor free animals and 30 
week painted/tumor bearing animals, it appears that the degree of 
suppression of DTH can be crudely correlated with frequency of 
oil application and appearance of frank tumors. 


(LA—8948-PR, pp 6-9) Prenatal toxicology of oil 

Sh ene Gregg, C.T.; Hutson, J.Y. Sep 

1. PC A06/MF AOl. Order Number 
DE82002955 


In Los Aine Life Sciences Division’s biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Ninety-eight outbred female ICR mice were given either to 
0, 0.1, 0.3, or 1.0% Oil Shale Retort Water (OSRW) ad lib. and 
were caged together for 2 h once a week with one male for every 
five females. Fetuses were removed for examination by Caesarian 
section on day 18 of gestation. There was no clearly significant evi- 
dence of maternal toxicity even when 1.0% OSRW was consumed 
for up to 203 days. Of 75 treated animals, however, 7 had adeno- 
mas, adenomatoid nodules, or adenocarcinoma; none of the 23 con- 
trol animals showed such abnormalities. The percentage of preg- 
nancies, maternal weights, number of live fetuses per litter, and 
average fetal weight per litter were not significantly different in 
control and treated animals. Fetal development was not generally 
retarded by drinking OSRW. The average sternebral malformation 
score, however, was 3.10 in control animals and 3.54 in the off- 
spring from animals drinking 1.0% OSRW. Three types of palatal 
abnormalities were observed: single clefts, double (or multiple) 
clefts, and a deformity not previously reported in which a portion 
of the palate is entirely absent. Significantly more treated than con- 
trol animals had either large 14th ribs or rudimentary 14th ribs. An- 
other oil shale related study concerns the adult female and fetal 
toxicity of nickel arsenide (NisAs2). The results make it clear that 
under some circumstances oil shale retort water is a potent terato- 
gen. More precise definition of this effect and of the fetal toxicity 
of NisAs2 are under current study. 
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(LA—8948-PR, pay Toxic effects of a. 
ioe nickel arsenide (N: wh gee 

L.R.; anya AS Volo Gs Miho J, vo tag | 
Sep 198 1. NTIS, PC A06/MF AOl. Order Number 
DE82002955. 


Oil shale, its crude oil product, and the retort water, product 
gases, and spent shale by-products from the oil production process 
are all excessively enriched in arsenic. Mass balance studies have 
shown that seven elements (Ni, S, Se, As, Co, Hg, and N) are re- 
leased from the oil shale in significant quantity during the 
process. This suggested that nickel arsenides may have an 
nity to form at the elevated tem occurring in 
have not been 


peratures 
The effects of nickel arsenides on biological systems 


toxic to cells at very low concentrations (10 4M, or 4.4 ppM). The 
active toxic agent is suspected to be a soluble product of the 
powder which is toxic at even lower concentrations (3.6 4M, or 1.6 
ppM) when cultures were treated with 10 uM NisAs: powder. The 
highly toxic nature of this substance suggests that analytical analy- 
sis of the oil shale retort process streams should include an analysis 
for NisAse. 


26458 CA eee pp 36-38) Molecular mechanisms 
of Cd detoxification in Cd-resistant cultured cells: role of me- 
tallothionein and other inducible factors. Hildebrand, C.E.; 
Enger, M.D.; Griffith, J.K.; Tobey, R.A.; Walters, R.A. Sep 
1981. NTIS, PC A06/MF AOl. Order Number 
DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

Molecular approaches to the study of cellular Cd** metabo- 
lism have provided initial definition of mechanisms involved in 
Cd* detoxification. The relative proficiency of cells to induce me- 
tallothionein (MT) synthesis appears to be a primary factor in the 
protection of cells against the toxic manifestations of Cd**. The dy- 
namics of the MT induction are also a factor in determin- 
ing the cellular capacity to detoxify Cd**. In that context, amplifi- 
cation of Cd*-induced genes may provide a mechanism for en- 
hancing the expression of sequences involved in cellular response to 
Cd* exposure. In addition to MT induction, our studies indicate 
that other proteins are regulated in Cd** exposure in Cd* -resistant 
sublines of CHO cells. The nature of these responses is currently 
being studied both in the context of their role(s) in direct detoxifi- 
cation of Cd** (i.e., by high affinity binding) and of compensatory 
responses which permit cellular metabolism to accommodate per- 
turbations introduced by the presence of Cd**. It is likely that the 
molecular approaches to understanding cellular Cd* metabolism 
described here can be applied to the study of Cd** -modulated cel- 
lular responses in human populations. 


26459 (LA—8948-PR, pp 38-40) Interactions of photoac- 
tivated polycyclic aromatic hydrocarbons with DNA. Hoard, 
D.E.; Ratliff, R.L.; Bingham, J.M. 1981. NTIS, PC 
A06/MF AOl. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

In vitro, exposure of DNA to NUV in the presence of ™*C- 
labeled B(a)P leads to binding of the hydrocarbon to DNA and to 
the formation of doubly-labeled products (adducts) if the deoxya- 
denosine (dA), deoxyguanosine (dG), or deoxycytidine (dC) moie- 
ties of the DNA are tritium-labeled. Concurrently, destruction of 
the dG moiety also occurs, as can be measured either by labeliza- 
tion of tritium located at the dG eight positions or by a reduction 
in the amount of unaltered dG recoverable by chromatography fol- 
lowing enzymatic degradation of the irradiated DNA. Experiments 
have now been completed in which one of three otherwise identical 
solutions of the model DNA poly d-[A,C,(8-*H)G,T] were subject- 
ed to 10° J/m? NUV in the presence of 1/7 molar equivalent of (1) 
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(7,10-**C) heag (2) unlabeled benzo(e)pyrene Bee)P, or (3) unla- 
beled perylene. These three C2oHis isomers vary y in carcino- 
genicity, ranging from very strong B(a)P to virtually non-existent 
(perylene). The results suggest that a positive correlation may exist 
between the potential carcinogenicities of polycyclic aromatic sub- 
stances and their abilities to affect the dG moiety of DNA under 
the influence of NUV. 


26460 (LA—8948-PR, pp 40-42) In vitro tests for deter- 
of spent shale 


mining the carcinogenic potential particulates. 
—— M.D.; hee i Hildebrand, C.E.; Tesmer, J.; 
. NTIS, PC A06/MF AOl. Order 


Kissane, R. 
a — 955, 

Los Alamos Life Sciences Division's biomedical and envi- 
aamne research programs. Progress report, January-December 
1980. 

Extensive studies have been performed on the solubilization 
of NisS, in culture medium. The cytotoxicity of solubilized NisS: 
and the cytotoxicity and uptake of particulate NisS: have been de- 
fined. In accord with reported observations, CHO cells take up par- 
ticulate NisS:. Within 14 h, exposure to 50- or 100-yg/ml 2-u NisS: 
particles results in an average content of one particle per cell. 
When a similar experiment was performed using Paraho spent 
shale, it was found that exposure to 100 pg/ml < 5-p or 5 to 10-p 
particles resulted in an average cellular burden of 1.6 and 1.4 parti- 
cles/cell, respectively, within 8 h. Over 90% of the cells contained 
particles. In light of the suggestion that carcinogenic inorganic par- 
ticles are taken up by cells, it appears imperative that the ability of 
intact or culture-medium-solubilized spent shale to transform non- 
tumorigenic cells to tumorigenicity be assessed. 


26461 (LA—8948- “ pp 42-43) Mutagenesis in vitro: 
Ames/Salmonella assay 1 shale oils. Nickols, J.; Strniste, 
G.F. 1981. NTIS. PC A06/MF AOl. Order Number 
— = 

Los Alamos Life Sciences Division's biomedical and envi- 
re research programs. Progress report, January-December 
1980. 

DMSO (dimethyl sulfoxide) extracts of various site-specific 
shale oils, natural crudes and upgraded products have been tested 
for genotoxicity using the Salmonella/mammalian-microsome assay 
developed by Ames et al. 


(LA—8948- ty pp 43-44) Exogenous metabolic 
ocetine of shale oils in mammalian cell cultures. Okinaka, 
R.T.; Strniste, G.F. Sep 1981. NTIS, PC A06/MF AOl1. 
Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

DMSO extracts of crude oil samples which have been 
shown to be mutagenic in the Ames test are also being analyzed for 
cytotoxic and mutagenic properties in a Chinese hamster cell line 
(CHO) supplemented with S9 activation enzymes. 


26463 (LA—8948- Seka 44-46) Mutagenesis in vitro: 
Ames/Salmonella assa oil process waters, Nickols, J.; 
Strniste, G.F. Sep 1981. NTIS, PC A06/MF AOl1. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
——— research programs. Progress report, January-December 

Using the Salmonella/mammalian microsome mutagenicity 
assay developed by Ames et al. oil shale process waters have been 
tested for mutagenic activity. The three process waters were ob- 
tained from (1) an aboveground retort (PRHO), (2) a vertical modi- 
fied in situ retort (OCCD), and (3) a true in situ retort (GEOK). 


26464 (LA—8948-PR, pp 46-47) Exogenous metabolic 
activation of process waters in mammalian cell cultures. 
Okinaka, R.T.; Strniste, G.F. Sep 1981. NTIS, PC A06/MF 
AOl. Order Number DE8200295 

se hes ah oon 
—— research programs. Progress report, January-December 


These studies were initiated to measure the mutagenic poten- 
cy of shale oil process waters in a cultured mammalian cell system 
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(CHO) using exogenous rat liver homogenates (S9) as a source of 
activating enzymes. This particular cell line and an S9 activation 
system have been successfully utilized in assessing several known 
procarcinogens for cytotoxic, mutagenic, and sister chromatid ex- 
change inducing properties. 


26465 Shere os 47-48) Determination of direct- 
acting mutagens in shale oil retort process water. Chen, D.J.; 
Okinaka, R.T.; Strniste, G.F. Sep 1981. NTIS, PC A06/MF 
A01. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The mutagenicity of shale oil retort process waters from an 
above ground retort (PRHO) and a true in situ retort (GEOK) has 
been determined in both the CHO and human cell mutagenesis 
assay systems (HGPRT locus) established in our laboratory. In 
order to determine the direct-acting mutagens in retort process 
water, assays are performed without rat liver microsomal or light 
activation. Results indicate that shale oil retort process water con- 
tains an undetermined amount of direct-acting mutagens which 
varies according to the process of retorting. 


26466 ang te PR, pp 48-50) Photoactivation of shale 
oil byproducts. S te, OF; Martinez, E.; Chen, D.J.; 
Okinaka, R.T. > 198i. NTIS, PC A06/MF AOl. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

The process of photoactivation of polycyclic aromatic hy- 
drocarbons have been studied both at the molecular and cellular 
levels. These studies have been extended to assess the problem of 
photoactivation of shale oil by-products. Initial studies using puri- 
fied DNA as a target indicated that combinations of retort process 
water and NUV resulted in extensive DNA damage. The magni- 
tude of damage induced in the DNA was proportionate to the mu- 
tagenic potential determined by the standard Ames/Salmonella test 
for several different retort process waters tested. Because of the 
simplicity and rapidity of the in vitro DNA assay, we are currently 
adapting it for analysis of multi-fractionated samples of various 
shale oil byproducts in order to qualitatively define localized hot 
spots (i.e., fractions containing cytotoxic and/or mutagenic compo- 
nents). 


(LA—8948-PR, p 
waters from the oil shale 
sister chromatid ex 


56-58) Effects of process 
m in vitro induction of 


change. Campbell, E.W.; Ray, F.A,; 
Deaven, L.L. Sep 1981. NTIS, 


A06/MF AOl. Order 
Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

A screening laboratory to study materials from the oil shale 
industry for in vitro induction of sister chromatid exchange (SCE) 
has been established. Day-to-day background levels over a period 
of 8 months varied from 5.84 +- 0.46 to 9.00 +- 0.69 SCE/cell 
with an average of 7.67 +- 0.18. Process waters in this report were 
derived from three sources (Geokinetic, Occidental, and Paraho), 
and are described. 


26468 (LA—8948-PR, pp 60-62) Comparison of bio- 
chemical methods of analyzing collagen content of mammalian 
. Halleck, M.S. 

Order Number 


In Los Alamos Life Sciences Division’s biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

An estimate of amounts of lung collagen can be made 
through measurements of the amino acid hydroxyproline, which 
occurs almost exclusively in collagen protein, although small 
amounts of this amino acid are found in elastin and the Clq compo- 
nent of complement. Hydroxyproline may be measured by a 
number of different colorimetric methods, as well as by amino acid 
analyzer or by gas chromatography. Comparative studies of hy- 
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droxyproline content of rat lungs using several of these methods 
have been performed. To study the biochemical progression of pul- 
monary fibrosis in experimental animals, total lung hydroxyproline, 
as well as other ‘amino acids, was measured in rats using a known 
model for pulmonary fibrosis, silicosis. 


pe PR, nel tes 65-6 effects of 
shale-derived oils and ym om mice. Me J. 

1981. NTIS, Pe At AOS TREF AOl. Order Number 
DE82002955. 

In Los Alamos Life Sciences Division’s biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

In vivo cytogenetic analysis is one of the recommended 
methods for evaluation of potential environmental hazards. The re- 
sults of metaphase analysis on bone marrow cells from female Swiss 
(CD-1) mice which had been treated with three intraperitoneal in- 
jections of crude shale oils, diluted in olive oil, and oil shale retort 
waters are presented. The same treatment schedule and doses were 
also used to determine the frequency of induction of sister chroma- 
tid exchanges (SCE’s) in vivo. 


26470 nage gy rege 4 71-73) Effects of acute inhala- 
tion exposure tevenson, A.P.; Koelle, D.M.; 
Wilson, J.S.; Ady G.C.; Stewart, CC; Karemer, P.M. 

1981. NTIS, PC A06/MF AOl. ‘Order Number 
DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

This study was performed to explore the usefulness of silica 
(a constituent of both raw and spent shale) as a model system to 
study the effects of raw and spent shale inhalation exposure. Fisher 
344 rats (age seven weeks at the time of exposure) were given nose- 
only exposures for 6 h in the Los Alamos silica exposure chamber. 
Pulmonary lavage was performed by a modification of the tracheo- 
bronchial lavage method and lavage contents were analyzed for 
total cell number, cell viability, differential cell type, and DNA 
content per cell (measured by flow cytometry). Lung sections were 
prepared in order to detect possible fibrotic responses as well as for 
comparison to lavage findings. The labeling index of the lavaged 
cells was determined by autoradiography following the injection of 
tritiated thymidine. 


26471 pcr agente soe Relative toxicity testing of 
spacecraft materials. 2: aircraft materials. Lawrence, W.H. 
(Tennessee ye Memphis (USA)). Nov 1980. 1lip. NTIS, 
PC A06/MF 

The a ‘toxicity of thermodegradation (pyrolysis/com- 
bustion) products of aircraft materials was studied. Two approaches 
were taken to assess the biological activity of the pyrolysis/com- 
bustion products of these materials: (1) determine the acute lethality 
to rats from inhalation of these pyrolysates and (2) examine the 
tendency for sublethal exposure to the pyrolysates to disrupt behav- 
ioral (shock avoidance) performance of exposed rats. The relative 
importance of lethality vs. behavioral effects in selection of a mate- 
rial may be dictated by whether or not individuals potentially ex- 
posed to such products, would have an opportunity to escape if 
they were behaviorally capable of doing so. If so, the second pa- 
rameter would assume greater importance, but if not the first pa- 
rameter may be of much greater importance in selecting materials. 


26472 (NASA-CR—160908) Relative toxicity testing of 
spacecraft materials. 1 Lawrence, W.H. 

(Tennessee Univ., Memphis (USA)). Nov 1980. 83p. NTIS, 

PC A05/MF AOl. 

In chamber thermodegradation procedures were used to 
access the lethality to rats of the pyrolysis/combustion products of 
three foams, an adhesive backed metallic tape and RTV silicone 
rubber adhesive sealant used in spacecraft construction. The role of 
carbon monoxide in the overall pyrolysate toxicity was also investi- 
gated. Post exposure observation of the rats, histological evaluation 
of selected organs, carbon monoxide concentration in the chamber 
atmosphere during exposure and the percent carboxyhemoglobin in 
the animals expiring in the chamber are discussed. Thermogravime- 
tric analysis and dosage response results are given. The lethal effect 
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of the RTV silicon appears to be due to physical obstruction of the 
respiratory system by particulate matter from pyrolysis. 


26473 (PB—252761, 142-155) Method for estimating 
the of chlorinated discharges. Mattice, J.S. (Oak 
Ridge National Lab., aon A ‘. 1976. NTIS, PC Al1l/MF 
A0l1. Order Number DE8 

sabe ne ok 2g. 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

A method is proposed for site specific analysis of chlorine 
toxicity both within an industrial facility and its discharge. Results 
of a study made to determine the vulnerability of fresh-water or- 
ganisms to chlorine exposures are given. Concentrations are pre- 
sented as total residual chlorine without regard to the type (free or 
combined) that predominated during the experiment. Acute and 
chronic toxicity thresholds were set. Three hypothetical examples 
are used to demonstrate the procedures involved in the proposed 
analytical technique. Suggestions are made for future research. 
(JGB) 


26474 (PNL—4100-Pt.2, 21-23) Long-term ecological 
monitoring. Hinds, W.T. Feb 1982. NTIS, PC A08/MF 
A01. Order Number DE82011301. 

In Annual report for 1981 to the DOE Offfice of the Assist- 


The objective of this program is to develop and use cost-ef- 
fective monitoring designs able to detect slowly-paced ecological 
responses to chronic pollution stress. This objective is fundamental- 
ly different than most monitoring efforts, which concentrate on re- 
sponses to acute pollution episodes or site-specific problems. The 
monitoring data will form a region-wide baseline for ecological ac- 
tivities that can be compared with levels of the same activities in 
future decades. Pacific Northwest Laboratory's ecological monitor- 
ing task is designed to monitor the vigor of widespread and eco- 
nomically important forest types by collecting leaf, litter, and need- 
lefall; and monitor the presence and abundance of widespread toxic 
elements in food chains by collecting feces and rejected food scraps 
from target species. 


26475 (PNL—4100-Pt.2, pp 105-107) Trace metals me- 
tabolism in marine animals. animals,’ R G. Feb 1982. NTIS, 
PC A08/MF A0O1. Order Number DE82011301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

This research program is concerned with the response of 
marine animals to elevated concentrations of trace metals, a class of 
potentially toxic elements, which are released by energy technol- 
ogies. The results of the past year have (1) extended our under- 
standing of the role of metallothionein-like proteins in the intracel- 
lular binding and storage of trace metals; (2) demonstrated that 
marine animals are capable of adapting to metal exposure by in- 
creasing their tolerance to metal toxicity and by invoking mecha- 
nisms for tissue repair; (3) demonstrated that the metal-binding ac- 
tivity of metallothionein-like proteins is associated with these adap- 
tive responses; (4) resulted in continued progress toward develop- 
ment of immunoassays for metallothionein-like proteins; and (5) 
identified a population of the mussel Mytilus edulis that is enriched 
in potentially toxic metals such as mercury, copper, and zinc. 


26476 (PNL—4100-Pt.2, pp 109-114) Bioavailability of 
energy-effluent materials in coastal ecosystems. Hardy, J.T. 
Feb 1982. NTIS, PC A08/MF AOl. Order Number 
DE8201 1301. 

In Annual Report for 1981 to the DOE Office of the Assist- 
ant Secretary for Environmental Protection, Safety, and Emergen- 
cy Preparedness. Part 2. Ecological Sciences. 

The objective of this research program is to identify and 
quantify the most important factors controlling the availability of 
energy-generated materials to marine organisms. Studies focus on 
processes occurring at important transfer points such as the atmos- 
phere/ocean, water/sediment and water/organism interfaces. 
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of the chronic 

; Tyler, W.S.; 

; Fi er, G.L.; 

; Dungs ” of California, 

Davis). 1980." NTIS, PC Al4/MF AOl. ’ Order Number 
DE82003956. 

sp Saunt stgent, Seat peer OSS. 

Respiratory free rats have been exposed in two ex- 
periments to respirable (MMAD about 2 pm) aerosols of size-classi- 
fied power plant fly ash at average concentrations of up to 4.2 mg/ 
m? for eight hours per day for up to 180 consecutive days. The aer- 
osols were characterized with respect to both physical and chemi- 
cal properties. The animals were evaluated biochemically, morpho- 
logically, and with other sensitive biological tests to detect effects 
associated with fly ash inhalation with respect to unexposed con- 
trols. Lung burdens up to 4 mg of ash were found. Macrophages 
lavaged from lungs of exposed rats were more numerous and yield- 
ed more progenitor cell colonies in culture (at the 10% confidence 
level based on the Mann-Whitney rank-sum test) than controls. Tra- 
cheal mucous glycoprotein secretion was decreased at 7, 50, and 90 
days of exposure and increased at 180 days. Clumping of fly ash in 
lungs was observed. There were no apparent untoward health ef- 
fects from inhaled fly ash since the observed differences between 
exposed and control rats did not appear to constitute an adverse re- 
sponse in these studies after 180 days of fly ash exposure. 


26478 (UCD—472-126, pp 15-21) Biochemical character- 

ization of mee | injury associated with particulate and 
gaseous products of energy H.P. 1980. 

NTIS | PC A14/MF AO1. Order Number DE82003956. 

In Annual soport, fiscal year 1980. 

Biochemical studies are underway to identify key active 
components for carcinogenicity and for pulmonary fibrosis. These 
studies would provide mechanistic evaluation of biological interac- 
tions of complex mixtures including synergistic and antagonistic 
events of pollutant toxicity at the subcellular and molecular level. 


26479 (UCD—472-126, pp 22-24) Effect of fly ash on 
pulmonary alveolar rt. Mh chemiluminescence and a 
mechanism of phagocytosis associated chemilu- 
minescence. Misra, H.P. 1980. NTIS, PC A14/MF AOl. 
Order Number DE82003956. 

op Agent segeet, Sask vase 1008. 

Previous of the physical and chemical properties of 
coal fly ash from electric power generation indicated that enhanced 
concentrations of many potentially toxic trace elements are associ- 
ated with the most respirable size fraction of coal fly ash. Since 
pulmonary alveolar macrophages (PAM) represent the respiratory 
system's first line of defense against foreign particles, studies were 
initiated on the effects of these particles on phagocytosis by PAM. 
PAM have elicited chemiluminescent responses after ingestion of 
zymosan particles. Serum up to 2.8% and lavage fluid up to 2 mg 
protein/ml in the reaction mixture had no significant effect. 10mM 
Ca* and 10 mM Mg”™ had no detectable effect in this system, 
whereas 10 mM Mn* had a profound inhibitory effect on chemilu- 
minescence of neutrophils. The magnitude of the response to zymo- 
san increased with zymosan and with macrophage concentration 
until the particle-to-cell ratio reached a saturation maximum of 1:1. 
The response is increased by Mg* ions and was maximal at 0.7 
mM. Superoxide dismutase, which removes superoxide anion (O2° ), 
virtually eliminated inescence at 6 g/ml. Catalase up to 
50 g/ml had no significant effect. Both hydroxyl radical scaven- 
gers, ¢.g., ethanol or mannitol at 5 mM and the singlet O. scaven- 
ger, dimethylfuran at 6 mM, inhibited the response by 5%. Size- 
fractionated stack-collected fly ash was tested in this system. Thus, 
3 mg/ml of cut 3 and cut 2 particles inhibited the response 71 and 
60% respectively, whereas cut 1 particles had no significant effect. 


26480 (UCD—472-126, pp 25- -30) Coal fly ash induced 
fibrosis in lung organ culture. H.P.; Tolentino, M. 
1980. NTIS, PC A1l4/MF  AOl. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

High-temperature combustion of coal mobilizes significant 
quantities of potentially toxic species in stack emissions of respirable 
particles. Previous studies of the physical and chemical properties 
of coal fly ash from electric power generation indicated that en- 
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hanced concentrations of many potentially toxic trace elements are 
associated with the most respirable size fraction of coal fly ash. 
Since levels of prolyl hydroxylase, a key enzyme in collagen bio- 
synthesis, play a major structural and functional role in lungs, stud- 
ies were initiated on the effect of fly ash on the activity and the 
rate of synthesis of this enzyme. Fly ash or its aqueous extracts 
were found to be potential inhibitors of prolyl hydroxylase in vitro, 
and the extent of inhibition by the aqueous extracts of fly ash was 
inversely proportional to the size of fly ash particles. DMSO ex- 
tracts for similar concentrations of fly ash inhibited the enzyme 0%, 
8%, and 91%, respectively. Since lung organ culture has proven to 
be an excellent model system for investigating aspects of pulmonary 
biochemistry, we have examined the synthesis of collagen in organ 
culture of neonatal rat lungs exposed to fly ash. Exposure of lung 
in culture to different size separated fly ash particles not only in- 
duced prolyl hydroxylase but also incorporated more [*H]-hydrox- 
yproline, indicating an increased rate of synthesis of collagen. Be- 
cause of the importance of prolyl hydroxylase in collagen synthesis, 
any interference with this enzyme by the fly ash might have trig- 
gered a high, compensatory turnover rate of synthesis of the 
enzyme and collagen itself. These data suggest that fly ash initially 
interacts with prolyl hydroxylase and elicits a fibrogenic response 
in pulmonary connective tissue. 


26481 (UCD—472-126, pp 31-32) Effect of in vivo expo- 
sure to fly ash and/or SO, on total collagen content of rat 
lungs and liver. Misra, H.P.; Raabe, O.G.; Tolentino, M. 
1980. NTIS, PC Al4/MF A0l. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

We have investigated the effect of in vivo exposure to fly 
ash, SO2, and (NH,)2SO, on total collagen content and their effect 
on prolyl hydroxylase, a key enzyme in collagen synthesis, of rat 
lungs, kidney, and liver. Initial studies indicate that in vivo expo- 
sure to SOn, fly ash, and (NH4):SO, does not affect total collagen 
content and prolyl hydroxylase activity in lungs and extrapulmon- 
ary organs. 


26482 ap PB 33-40) Elastase secretion by 
macrophages challenged with fibrogenic and chemically reac- 
tive particulate matter. Langton, B.C.; Misra, H.P. 1980. 
NTIS, PC A14/MF AOl1. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Pulmonary alveolar macrophages release the proteolytic 
enzyme, elastase, which in turn digests elastin, an essential compo- 
nent of lung tissue. Since elastase derived from PMN leukocytes 
has been shown to induce emphysema in dogs by either aerosol or 
intratracheal exposures, and since macrophages collected from 
smokers’ lungs contained several hundred-fold greater elastase ac- 
tivity than the macrophages obtained from nonsmokers, it was hy- 
pothesized that particle inhalation may induce this enzyme in ma- 
crophage and subsequent release of this enzyme may lead to pul- 
monary degeneration and emphysema. Sensitive techniques are 
being developed to determine the rate of release of elastase from 
alveolar macrophages after exposure to particulate effluents from 
coal combustion. 


26483 (UCD—472-126, pp 45-47) Activation and deacti- 
vation activities of rat liver homogenate in Ames mutagen 
testing. MacArthur, H.C.; Fukuda, C.; Aotaki, A.E.; Wei, 
C.I. 1980. NTIS, Al14/MF AOl. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

Incorporation of liver S-9 preparations in the Ames mutagen 
assay is critical for the detection of precarcinogens and premuta- 
gens. Optimization of amounts of S-9 preparation per plate for rou- 
tine testing was done using the premutagen 2-aminofluorene as a 
model compound. Presence of deactivation enzyme system in liver 
was also demonstrated by the loss of 45% of the specific mutagenic 
activity of 2-nitrofluorene in the presence of 10 yl S-9 preparation 
per plate. 
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26484 (UCD—472-126, pp 48-51) Fungicide 2,4,5,6- 

thalonitrile is not responsible for the muta- 
genicity of coal fly ash. Wei, C.I.; Lammert, J.E.; MacAr- 
thur, H.C.; Allen, K.L. 1980. NTIS, PC A14/MF AO0l. 
Order Number DE82003956. 

In Annual Tse fiscal year 1980. 

Fungicide 2,4,5,6-tetrachloroisophthalonitrile, which was de- 
tected in mutagenic coal fly ash, was found not to be mutagenic to 
five Salmonella typhimurium tester strains. Incorporation of either 
a liver or a kidney activation system did not increase the mutagenic 
activity of the fungicide. It is therefore not responsible for the mu- 
tagenicity of coal fly ash. 


26485 a age pp 52-53) Salmonella/microsome 
Neieyg sulfoxide extracts of Mount 
C.L; a H.; Raabe, O.G. 
Order Number 
DE82003956. 
In Annual report, fiscal year 1980. 
DMSO extracts of sized and unsized Mount St. Helens fly 
ash showed no mutagenic activity to Salmonella typhimurium TA 
98 and TA 100. 


26486 oe an on pp 54-58) Lack of mutagenicity 
of oil hopper fly ash in salmonella/microsome test. Wei, C.1.; 
Lammert, J.E.; Raabe, O.G. 1980. NTIS, PC A14/MF AOl1. 
Order Number DE82003956. 

In Annual report, fiscal year 1980. 

The mutagenicity of hopper fly ash obtained from an oil- 
burning power plant was tested. DMSO extracts (45 min or over- 
night with shaking) or horse-serum extracts of the hupper fly ash at 
37°C showed no mutagenic activity to 5 Salmonella typhimurium 
strains. Increasing the concentration of liver S-9 did not increase 
the mutagenic activity. 


el spo pp 59-63) Studies of the release 
of fly ash mutagen from polycarbonate packets. Chrisp, C.E.; 
Fisher, G.L.; Foin, A.T.; Aotaki, A.E.; MacArthur, H.C. 
1980. NTIS, PC Al4/MF AOl. Order Number 
DE82003956. 

In Annual report, fiscal year 1980. 

The release of mutagen from fly ash enclosed in polycarbon- 
ate packages was determined usng both in vitro and in vivo sys- 
tems. For in vitro determinations the fly ash packets were incubat- 
ed in horse serum for various time periods, whereas the in vivo de- 
terminations involved placing the fly ash packets in tracheas trans- 
planted subcutaneously onto the backs of syngeneic rats for various 
time intervals. Upon removal, the mutagenicity remaining in the 
packets in both systems as well as the mutagenicity present in the 
horse serum, was determined using the Ames plate incorporation 
assay. 


26488 (UCD—472-126, pp 64-65) In vivo exposure of 
transplanted rat tracheas to fly ash. Chrisp, C.E.; Fisher, 
G.L.; Goldman, M.; Foin, A.T.; Aotaki, A.E.; MacArthur, 
H.C.; Thomas, N.J.; Wisecarver, S.A. 1980. NTIS, PC 
A14/MF AOl. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Mutagenic fly ash was placed in the tracheas of rats which 
were then transplanted subcutaneously onto the backs of syngeneic 
rats in order to determine whether this material is carcinogenic in 
this form and in the quantities administered. Fly ash was placed in 
the tracheas in packets composed of polycarbonate filter material as 
well as in a loose, unenclosed state. In addition, tracheas containing 
glass beads enclosed in polycarbonate packets and empty tracheas 
were transplanted onto recipient rats. 


26489 (UCD—472-126, pp 66-71) Cellular toxicity of 
ammonium metavanadate to cultured bovine alveolar macro- 
phages. Wei, C.I.; Misra, H.P. 1980. NTIS, PC Al4/MF 
A01. Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Cytotoxicity of ammonium metavanadate to cultured bovine 
pulmonary alveolar macrophages (PAM) was measured by cellular 
viability, inhibition of phagocytosis, and reduction of superoxide- 
dependent ch ence. Submicrogram concentrations of va- 





nadium were found to be toxic to PAM after 8 h ex 
exposure of 0.5 yg/ml of vanadium reduced PAM viability to 24% 
and the phagocytic index to 2% of the controls. Although vanadi- 
um toxicity was also demonstrated by the chemiluminescence assay, 
the formation of cell clumps upon prolonged incubation in suspen- 
sion culture interfered with the efficiency and accuracy of the assay 
system. Low level exposure of bovine PAM to NH,VOs (concen- 
tration S 1.0 yg V/ml) for short periods of time stimulated phago- 
cytic activity. Because of the high sensitivity to vanadium and con- 
venience of obtaining a large quantity of viable cells, bovine PAM 
may serve as a suitable in vitro monitor system for environmental 
pollutants. 


26490 (UCD—472-126, pp 106-108) Generation of fume 
aerosols of zinc oxide. T: S.V.; Raabe, O.G. 1980. 
NTIS, PC A14/MF AO1. Number DE82003956. 

In Annual fiscal year 1980. 

Fume aerosols of zinc oxide were generated by nebulizatior 
of aqueous solutions of zinc acetate (30 milligrams zinc acetate per 
milliliter water), with subsequent thermal vaporization at 1150°C 
and chemical degradation to the oxide. Cascade impactor samples 
indicated a mass median aerodynamic diameter (MMAD/sub ar/) 
of 0.8 +- 0.1 (SD) wm with geometric standard deviation (o/sub 
g/) of 2.9 +- 0.5 (SD). About 25% of the zinc was associated with 
particles smaller than 0.3 4m in aerodynamic diameter, equivalent 
to spherical particles smaller than 0.09 ym in geometric diameter. 


26491 (UCD—472-126, pp 139-144) High dose mitomy- 
Se C wen cree base Sees lees Sa See 
K.A. (Univ. of California, 5 ty Seg lin, R.E.; Wilson, 
F.D.; Gale, R.P.; Graham, R mg i ae Thomas, N.J. 
1980. NTIS, PC ATA ME MOL Order Number 
DE82003956. 

In Annual reranc) fiscal year 1980. 

Mitomycin C) is an antineoplastic antibiotic which is 
effective against many solid tumors in man but is highly myelo- 
suppressive. We have used the dog model to investigate the use of 
MMC followed by autologous bone marrow infusion (ABMI). 
Plasma clearance studies were carried out in seven dogs. Results 
were similar to that in man (T/sub 1/2/ of 37 to 60 minutes). Nine 
dogs received single doses of MMC (20 mg/m? - 80 mg/m’) fol- 
lowed 24 hours later by ABMI. Gastrointestinal toxicity within the 
first four days post ABMI was dose limiting with an approximate 
LDS5O of 60 mg/m* Rapid and complete hematological recovery 
was seen in the survivors. Five animals received MMC in three 
equal injections 24 hours apart (60 mg/m? and 90 mg/m? total 
dose) ith ABMI infusion 24 hours after the last dose. One animal at 
the lower level and both animals at the higher level died of gastro- 
intestinal toxicity. Of the six long-term survivors, five have devel- 
oped severe nephrotoxicity from 37 to 86 days after ABMI. One 
animal died with severe hyperkalemia and the remainder have sur- 
vived after extensive supporting therapy. 


po (UCD—472-126, pp 161-162) In vitro dose-re- 
an Sena < of cis- and ee on — 

pase nc ic progenitors using 80 ture 

Wilson, F.D.; Shimizu, J. 1980. NTIS, PC AI4/ME AOL, AOl. 

Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Recent progress in the field of chemotherapy has indicated 
an optimistic outlook for the use of platinum compounds in cancer 
treatment. A dose-response experiment was set up to test the toxic- 
ity of cis-platinum (a known active compound) against trans-plati- 
num in a murine splenic B-lymphocyte colony system. Results 
show that while cis-platinum, in increasing concentration, inhibited 
lymphocyte proliferation, its stereoisomer, trans-platinum, does not 
affect lymphocyte growth. 


26493 (UCD—472-126, pp 197-198) Effect of superoxide 
dismutase and catalase on radiation-induced inhibition of 
human lymphocyte blastogenesis. Knox, S.; Misra, H.P.; Ro- 
senblatt, L.S.; Shifrine, M. 1980. NTIS, PC A14/MF AOI. 
Order Number DE82003956. 

In Annual report, fiscal year 1980. 

Mitogen-induced lymphocyte blastogenesis was measured 
following x-irradiation (0 to 400 R) in the presence or absence of 
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SOD, under aerobic or anaerobic conditions. No significant differ- 
ences were observed between radiation survival curves under these 
different conditions. SOD had no radioprotective effect, and an 
o.e.r. of 1.11 was obtained, demonstrating the lack of oxygen de- 
pendence of radiation-induced inhibition of lymphocyte blastogen- 
esis. Following x-irradiation at 200 R, neither SOD nor catalase, 
alone or together, added before or after irradiation, was radiopro- 
tective. 


26494 (UCD—472-126, pp 211-212) Effect of trace ele- 
ments found on coal fly ash on lymphocyte blastogenesis. Shi- 
frine, M.; Fisher, G.L.; Taylor, N.J. 1980. NTIS, PC A14/ 
MF AOl1. Order Number DE8200395 956. 

In Annual 

To poy gt ty ty effects of coal fly ash, a by- 
product of coal combustion for electrical energy production, on the 
immune system, we studied the effects of trace elements found in 
fly ash on lymphocyte blastogenesis. Of the 16 trace elements stud- 
ied, 7 inhibited lectin-induced blastogenesis, 6 showed no inhibition, 
and 3 produced inconsistent effects. The ranking of the toxicity of 
the elements is Mn, V, As(III), Cu, Cd, Se, and Be. The data indi- 
cate that whole blood lectin-induced lymphocyte blastogenesis is a 
sensitive and reproducible test for in vitro screening of trace ele- 
ments affecting the immune system. 


26495 Influence of ozone on the presence of isoflavones 
in alfalfa foliage. Jones, J.V.; Pell, E.J. (Pa State Univ, Uni- 
versity Park, USA). Journal of the Air Pollution Control As- 
sociation; 31: No. 8, 885-886(Aug 1981). 

The objective of the study was to determine if the estrogenic 
isoflavones daidzein, genistein, or formononetin were induced in al- 
falfa by ozone. After an injurious exposure to ozone, these three 
isoflavones were not found in measurable amounts in foliage har- 
vested from the alfalfa cultivar “Moapa.” Several explanations are 
offered for the apparent lack of effect. 9 refs. 


26496 Management of toxic substances in our ecosys- 
tems: taming the Medusa. Cornaby, B.W. (ed.). Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1981). 195p. 
(CONF-8003165—). Ann Arbor Science Publishers, Inc., 
230 Collingwood, P.O. Box 1425, Ann Arbor, MI 48106. 

From Symposium on taming of the Medusa: toxic substances 
in our ecosystems; Columbus, OH, USA (7 Mar 1980). 

In addition to the opening and closing remarks, six papers 
were presented at the meeting. One paper was abstracted and in- 
dexed for EDB/ERA. The other five are entitled: Toxic Sub- 
stances: Clear Science, Foggy Politics; Environmental Carcinogens: 
the Human Perspective; Paradigms in Multiple Toxicity; Develop- 
ment of New Bioassay Protocols; and, Toward Improved Control 
of Toxic Substances. Author and subject indexes are included. 
(JGB) 


26497 Ecosystem theory and the unexpected: implications 
for environmental toxicology. O'Neill, R.V.; Waide, J.B. 
(Oak Ridge National Lab., TN). pp 43-73 of Management of 
toxic substances in our ecosystems: taming the Medusa. 
Cornaby, B.W. (ed.). pay 3 MI; Ann Arbor Science 
Publishers, Inc. (1981). 

From Symposium on taming of the Medusa: toxic substances 
in our ecosys' ; Columbus, OH, USA (7 Mar 1980). 

Because of the complexity of most ecosystems, research on 
the effects of toxic substances has usually been directed at compo- 
nents of the system rather than the total system. The necessity for 
the development of an understanding of the total ecosystem is em- 
phasized. Topics discussed are: ecosystems as hierarchical systems; 
the ecosystem as a biogeochemical system; system-component inter- 
relations; and recommendations for toxic substances research. Ex- 
amples of ecological problems involved in extrapolating from com- 
J measurements to system behaviors are given. 79 references. 


26498 Health risk analysis. Richmond, C.R.; Walsh, 
P.J.; Copenhaver, E.D. (eds.). Philadel phia, PA; "Franklin 
Institute Press (1981). 482p. (CONF- ~8010243—), Contract 
W-7405-ENG-26. 

From 3. ORNL life sciences symposium: health risk analysis; 
Gatlinburg, TN, USA (26 Oct 1980). 


ERA VOL. 7,NO.9/ 3238 


Separate abstracts were prepared for all 36 chapters of this 
proceedings on health risk analysis which examines the scientific 
basis of estimating human health risk using biological effects data 
from epidemiological and clinical-laboratory studies, animal bioas- 
says, Cellular and subcellular tests for toxicological effects and dose- 
response models. (KRM) 


26499 Induction of mutation and cell differentiation in 
nt 2 mammalian cells as indicators of potential carcino- 
genic risk. Huberman, E.; Hass, B.S.; Jones, C.A. (Oak 
ry tommy Lab., . pp 287-309 of Health risk analy- 
sis. C.R.; W P.J.; Co ver, E.D. (eds.). 
Philadelphia, PA; Franklin Institute (1981). Contract 
W-7405-ENG-26. 

From 3. ORNL life sciences symposium: health risk analysis; 
Gatlinburg, TN, USA (26 Oct 1980). 

This report describes procedures which are useful in testing 
and studying chemicals for their ability to alter genetic and epigen- 
etic parameters in cultured mammalian cells which may be associat- 
ed with their ability to act as potential initiating and/or promoting 
agents. The cell-mediated mutagenesis assay and in vitro assays 
which may be used for the detection and study of chemical agents 
which act as tumor promoters are reviewed. (KRM) 


26500 Use of liver cell cultures in mutagenesis 
Huberman, E.; Jones, C.A. (Oak Ridge National Lab., TN). 
Annals g, 4 the New York A my of Sciences; 349: 264-272(30 
Sep 1980). Contract W-7405-ENG-26. 

A sensitive cell-mediated assay has been developed for test- 
ing the mutagenesis of liver carcinogens. Mutagenesis was detected 
in Chinese hamster V79 cells that were cocultivated with hepato- 
cytes isolated after collagenase/hyaluronidase digestion of rat liver 
slices. Mutations were characterized by resistance to ouabain and 6- 
thioguanine. Seven of the nitrosamines, which are potent liver car- 
cinogens, exhibited a mutagenic response. Mutagenesis with these 
carcinogens could be detected at ymolar doses. The polyaromatic 
hydrocarbon benzo(a)pyrene, which is not a liver carcinogen, but 
can cause fibrosarcomas, was not mutagenic in this assay, but was 
mutagenic in a fibroblast-mediated assay. The liver carcinogen, afla- 
toxin B,, which usually does not induce fibrosarcomas, exhibited an 
inverse situation; it was mutagenic for V79 cells in the presence of 
liver cells but not in the presence of fibroblasts. We suggest that 
the use of various cell types, including hepatocytes prepared by the 
slicing method for carcinogen metabolism, and mutable V79 cells 
offers a sensitive assay for determining the mutagenic potential of 
chemical carcinogens, and may also allow a study of their organ 
specificity. 


26501 Mutagenic effects of sodium azide in rice. Awan, 
M.A.; Konzak, C.F.; Rutger, J.N.; Nilan, R.A. (Washington 
State Univ., Pullman). Crop Science; 20: 663-668(Sep 1980). 
Contract AM06-76RLO2221. 

Seeds of rice cultivar M5 were presoaked in distilled water 
and treated for 2 or 3 hours with 0, 0.12, 0.50, 0.75, 1.0, 1.25, 1.50, 
and 1.75 mM sodium azide solutions prepared in 0.1 M phosphate 
buffer (pH 3). Criteria used to assess the biological effects of azide 
on rice were germination, seedling height, and seed sterility in the 
M; generation, and chlorophyll-deficient seedlings and viable muta- 
tions in the Mg generation. In general, an increase in azide concen- 
tration, along with an increase in the post-treatment redrying 
period, resulted in a decrease in M; germination and seedling 
height. Azide treatment also induced sterility. The same treatment 
induced chlorophyll mutations in 98.5% of the M: panicle prog- 
enies and in 14% of the Mg seedlings. The highest frequency of 
viable mutations scored in the adult plant stage was 4.64% on an 
Mg plant basis. All azide concentrations were mutagenic. 


26502 Effects of oxidant air pollutants on pine litter-fall 
and the forest floor. Arkley, R.J.; Glauser, R. (Univ. of Cali- 
fornia, Berkeley). pp 225 of Effects of air pollutants on 
Mediterranean and my no forest ecosystems. Berkeley, 
fon (ISO) Southwest Forest and Range Experiment Sta- 
tion 5 
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From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

t injury to western yellow pines (Pinus ponderosa and 
P. jeffreyi) in the San Bernardino Mountains results in needle injury 
followed by increased fascicle mortality and abscission, decreased 
needle length, branch mortality and finally tree mortality. The 
degree of injury has been estimated each year for 6 years by a scor- 
ing system based on observation of all of these factors with binocu- 
lars and combining them into a single oxidant injury score (OIS). 
Foliage density is directly proportional to OIS as expected. The in- 
creased litter-fall (170 percent) can be expected to increase the 
thickness of loose dry litter on the forest floor with consequent in- 
creased fire hazard and decreased seedling germination. 


Regional air pollution impacts on forest growth. 
y T.V.; Loucks, O.L.; Williams, W.T. (Inst. of 
Ecology, Indianapolis, IN). pp 226 of Effects of air pollut- 
ants on Mediterranean and ume forest ecosystems. 
Berkeley, CA; Pacific Southwest Forest and Range Experi- 
ment Station (1980). 
From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 


USA e Jun a 

ies have shown that chronic air pollution levels 
may Rs pote regional growth over much of eastern North 
America. A conservative energy development scenario suggests 
that Os levels will continue upward at least through 1985. At the 
current rate of O; increase, 0.02 ppM per decade, wood losses 
could reach 166 x 10° ft*, twice the current estimated losses. If 
present air pollution trends continue, and if relationships to forest 
growth suggested in this paper continue, the long-term productivity 
of forests will be threatened in several regions of the United States. 
(PSB) 


Canopy analysis of pollutant injured ponderosa 
pg my Bn Nedeadl Desk, Amtoed, M.C. 
(Lawrence Livermore National Lab., CA); Coyne, P.L; 
G.E.; Kercher, J.R.; Miller, PR; Hung, R.C. pp 
227 of Effects of air pollutants on Mediterranean and tem- 
pues forest ecosystems. Berkeley, CA; Pacific Southwest 
orest and Range Experiment Station ( 1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Nine trees were selected from a ponderosa pine (Pinus pon- 
derosa Laws.) stand which was established after a fire in the mid- 
1950’. These trees were classified into three injury groups. A pre- 
liminary analysis of the 1978 canopy data has been completed, char- 
acterizing the distribution of needle surface area for each tree. Data 
are reported here through algorithm designed to yield estimates of 
the missing points and a smooth curve. The algorithm is iterative 
and uses linear interpolation between known points to produce a set 
of initial estimates. The trend in leaf area decline indicates the com- 
petitive disadvantage of an injured tree. (PSB) 


Photosynthesis and stomatal behavior in ponderosa 

pine subjected fo oxidant. stress: water ‘stress response 

E. (Lawrence Livermore National Lab., CA); 

Coyne, By pp 228 of Effects of air pollutants on Mediterra- 

nean and temperate forest ecosystems. Berkeley, CA; Pacif- 

ic Southwest Forest and Range Experiment Station (1980). 
Contract W-7405-ENG-48. 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Data are reported on light response curves for net and/or 
gross photosynthesis, stomatal conductance, and needle xylem po- 
tential of ponderosa pine (Pinus ponderosa Laws.) subjected to 
water and/or ozone stress studied in the field and laboratory. 


26506 Oxidant impact on ponderosa and Jeffrey pine fo- 
liage decomposition. Bruhn, J.N. (Michigan Technological 
Univ., Houghton); Parmeter, J.R. Jr.; Cobb, F.W. Jr. pp 229 
of Effects of air pollutants on Mediterranean and temperate 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 
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From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Litter decomposition was studied on four plots located along 
the oxidant dosage gradient in the San Bernardino Mountains 
(SBNF). Precipitation decreased with decreasing oxidant dosage 
along this gradient, while forest floor-level solar radiation and tem- 
perature increased. During the first two years of decomposition, its 
rate at each site was directly related to precipitation and oxidant 
dose. While site moisture apparently dominates litter decomposi- 
tion, evidence suggests that oxidant injury to live needles is directly 
related to the rate at which they decompose. (PSB) 


26507 Effect of air pollution on western larch as detected 
by tree-ring analysis. Fox, C.A. (Southern California Edison 
Co., Rosemead); Nash, T.H. III. pp 234 of Effects of air 
pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA S Jun 1980). 

To examine these long-term cumulative effects of air pollu- 
tion, a dendroecological (tree-ring) analysis was employed to assess 
the growth response of western larch (Larix occidentalis Nutt.) to 
sulfur dioxide. Utilization of dendroecological techniques provided 
a means for quantitatively removing the effect of climate on the 
growth response of larch and, thus, permitted an examination of the 
residual growth response in terms of local site factors, specifically 
sulfur dioxide. The results of this study demonstrate the applicabil- 
ity of tree-ring analysis in identifying and quantifying the long-term 
effects of air pollution on forest communities. It also provides a 
basis for examining the interrelationships between air pollution, cli- 
mate, and tree growth. 


26508 Acid rain: threshold of leaf damage in eight species 
from a forest succession. Haines, B.L.; Stefani, M.; Hendrix, 
F. (Univ. of Georgia, Athens). pp 235 of Effects of air pol- 
lutants on Mediterranean and temperate forest ecos 
Berkeley, CA; Pacific Southwest Ho rest and Range Experi. 
ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Eight plant species were subjected to artificial acid rains fo 
pH 2.5, 2.0, 1.5, 1.0, and 0.5 in order to determine the threshold for 
and symptoms of damage. The plants were Erechtites, Robinia, 
Pinus, Quercus, Carya, Liriodendron, Acer, and Cornus from the 
Forest Service's Coweeta Hydrologic Laboratory near Franklin, 
North Carolina. Duplicate 0.01 ml drops of each of the 5 simulated 
acid rain solutions were applied to a single mature leaf on each of 
two plants of seven species. The entire experiment was performed 
twice. In Pinus needle tips were immersed in the solutions. Dro- 
plets of pH 2.0 produced brown necrotic spots on all species except 
Pinus while droplets of pH 1.0 produced necroses on leaves of all 
species examined. Pinus needles were damaged at pH values be- 
tween 1.0 and 0.5. Damage was confined to younger needles and 
was evidenced by browning and collapse. For angiosperms the 
sizes of necrotic spots increased with decreasing pH. This suggests 
that the leaf has some buffering capacity wich was progressively 
overcome by increasing droplet acidity. Comparison of results with 
literature suggests that developing leaves are more easily damaged 
than are mature leaves used in this study. No successional trends in 
susceptibiliy were observed. 


26509 Changes in southern Wisconsin white pine stands 

related to air pollution sensitivity. Karnosky, D.F. (New 

York Botanical Garden Cary Arboretum, Millbrook). pp 

238 of Effects of air pollutants on Mediterranean and tem- 

sate forest ecosystems. Berkeley, CA; Pacific Southwest 
orest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Continuous air monitoring for sulfur dioxde (SO2) and ozone 
(Os), begun in 1973 and continued to the present time, revealed the 
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common occurrence of SO; and Os concentrations in the range of 
0.4 to 5.0 pphM for 1 to 3 hours during the summer months. Maxi- 
mum one-hour averages recorded during the study were 11 pphM 
SO, and 13 pphM Os. These levels, while low in terms of air qual- 
ity standards, have been shown to be within the range of concen- 
trations of these pollutants reported to injure genetically sensitive 
eastern white pine trees in controlled fumigations. 


26510 Effect of O; and O; + NO, on growth of tree 
seedlings. Kress, L.W. (Virginia Tech., Blacksburg). pp 239 
of Effects of air pollutants on Mediterranean and ys 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Seedlings of 10 eastern forest tree species were exposed to 
0.05, 0.10, or 0.15 ppM Os and seedlings of 7 tree species were ex- 
posed to 0.10 ppM Os and/or 0.10 ppM NO, in 6 h/day exposures 
for 28 consecutive days. The exposures were performed when the 
seedlings were 2 to 4 weeks-old in indoor exposure chambers of the 
CSTR design. 


26511 Impact of oxidant air pollution on and 
Jeffrey pine cone production. Luck, R.F. (Unb. of Califor. 
nia, Riverside). p pp 240 of Effects of air pollutants on Medi- 
terranean and temperate forest ecosystems. Berkeley, CA; 
tise) Southwest Forest and Range Experiment Station 
From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA @2 Jun Jun 1980). 
Three patterns were observed: (1) in dominant Jeffrey pines 
130 years or older fewer severely injured trees bore cones than un- 
injured ones (Ib F/(sub 4,25)/ = 11. 11,98, p < 0.05); (2) in dominant 
ponderosa pines 130 years or older severely injured trees bore 
fewer cones/tree than uninjured ones (2a chi? = 21.07, p < 
0.005); and (3) in both dominant and codominant Jeffrey and pon- 
derosa pines severely injured trees bore significantly fewer cone 
crops than uninjured ones duriing the 6 years of the study (chi?’S 
values < 0.01 in 5 cases, < 0.05 in 1 case). 


26512 Lichens as air qualtiy monitors. Lulman, P.D. 
(Calgary Power Ltd., Alberta); Fessenden, R.J.; McKinnon, 
S.A. pp 241 of Effects of air pollutants on Mediterranean 
and temperate forest ecosystems. Berkeley, CA; Pacific 
Southwest Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Since lichens are known to be more sensitive to air pollut- 
ants, particularly SO,, than most higher vegetation, it was decided 
to monitor changes in lichen growth as an early warning of the 
impact of pollutants on all components of the vegetation. 


26513 Leaf litter ition in the vicinity of a zinc 

Mcllveen, W.D. (Ministry of the Environment, 
Sudbury, Ontario). pp 243 of Effects of air pollutants on 
Mediterranean and temperate forest ecosystems. Berkeley, 
CA; Pacific Southwest Forest and Range Experiment Sta- 
tion (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

It was found that the rate of decomposition of the leaf litter 
was lower at sites nearest to the refinery and that contaminated fo- 
liage decomposed more slowly than control foliage at all sites. The 

population was dominated by mites and springtails. 
The number of was generally lower at the sites 
ren apne sn faba giener ina yee so pu 
ing the contaminated foliage. The numbers of 
peared to fluctuate with moisture content of the litter. bane fen 
that the concentrations of zinc, copper, cadmium, lead, arsenic, 
iron, sulfur and selenium in the leaf litter increased with time at the 
sites nearest to the zinc refinery but only a slight increase was 
noted at the more distant sites. 
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26514 Effects of chronic air pollution stress on allocation 

of photosynthate by white pine. McLau S.B.; McCon- 

athy, R.K.; Duvick, D. (Oak Ridge National Lab., TN). pp 

244 of Effects of air pollutants on Mediterranean and tem- 

— forest ecosystems. Berkeley, CA; Pacific Southwest 
rest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Allocation of '*C-photosynthate by in situ branches of nine 
field-grown white pine trees was studied to determine whether dis- 
tribution patterns differed between trees with apparent differences 
in sensitivity to air pollution stress. Three trees were selected in 
each of three sensitivity classes which were differentiated on the 
basis of needle length, mottling, and duration of retention. Growth 
ring analysis of increment cores indicated that average annual in- 
crement of intermediate and sensitive trees was 98% and 47%, re- 
spectively, of that attained by the tolerant trees (7.8 mm y~') over 
the past 18 years. Sensitive trees showed a marked decline in 
annual growth during the past 10 years. 


26515 Effects of SO. and ozone on and 
leaf growth in hybrid poplar. Noble, R.D. wling Green 
State Univ., OH); Jensen, K.F. pp 245 of Effects of air of 
lutants on Mediterranean and temperate forest ecos 
Berkeley, CA; Pacific Southwest Forest and Range 

ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Photosynthetic measurements on controls as well as plants 
fumigated with SO, and SO. + Os revealed little difference in rate 
of CO, assimilation at 300 ppM COs. Even leaves of SO. + Os fu- 
migated plants where visible injury was extensive the photosynthet- 
ic rate was reduced by only 10 to 20 percent. When the CO. con- 
centration was elevated to 1000 ppM CO, photosynthetic rates for 
controls, SO, fumigated and SO, + Os; fumigated leaves (with no 
visible injury) were elevated thee-fold to approximately 35 mg CO: 
dm~*h~*. In leaves in which injury was apparent the photosynthet- 
ic rate increases were usually less than two-fold, to a level of ap- 
proximately 18 mg CO. dm~*h~! (whether the injury was severe or 
barely discernable). 


26516 Multiple pollutant fumigations under near ambient 
environmental conditions using a linear gradient technique. 
Reich, P.B. (Cornell Univ., Ithaca, NY); Amundson, R.G.; 
Lassoie, J.P. pp 247 of Effects of air pollutants on Mediter- 
ranean and temperate forest ecosystems. Berkeley, CA; Pa- 
C1980 — Forest and Range Experiment Station 
1 , 

From International symposium on effects of air pollutants on 

Mediterranean and temperate forest ecosystems; Riverside, CA, 


USA (22 Jun 1980). 

A modified linear gradient system and 6 open-top chambers 
was anual The gradient system enabled the simultaneous ex- 
posure of numerous study plants to a concentration gradient of SO: 
and Os. A plot of soybeans (Glycine max. var. Hark) in Ithaca, NY 
was used in an attempt to answer the following questions: (1) can 
the gradient system be used to expose plants in the field to con- 
trolled levels of air pollutants without significantly altering their en- 
vironments; and (2) is plant growth significantly different in open- 
top chambers versus in a linear gradient system; and (3) what re- 
ductions in soybean seed yield will result from exposure to moder- 
ate levels of SO2 and O; during the seed maturation period. 


26517 Changes in plant communities with distance from 

an SO, source. Scale, P.R. (Univ. of Toronto, Ontario). pp 

248 of Effects of air pollutants on Mediterranean and tem- 

— forest ecosystems. Berkeley, CA; Pacific Southwest 
rest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Investigations were carried out to assess the effects on plant 
community composition of sulfur dioxide (SO2) emitted from an 
iron sintering plant in Wawa, Ontario, Canada. Diversity indices 
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and the ordination techniques of Correspondence Analysis and 
Principal Component Analysis were used to discern communiy 
level! changes. Of special interest were the subtle changes in areas 
noted to be only slightly affected by SO: emissions. Over 60 upland 
birch stands were accessed along a north-easterly transect away 
from the source at distances of 12 to 55 km. Species specific data 
was collected on the tree, shrub and ground flora. 


26518 Effects of air pollutants on forest ecosystems in 
S.R. Slovenia. Solar, M. (Inst. for the Forest and Wood 
Economy, Ljubljana, Yugoslavia). pp 250-251 of Effects of 
air pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

On the basis of investigations carried out in the total forest 
area of Slovenia influenced by emission, of knowledge concerning 
the ecology of this territory and the particularities of effects of the 
polluted air, we are able to predict exactly the future of a certain 
forest under certain emission influence. The standpoint of foresters 
is always the following: wherever the forest has been destroyed or 
is on the way of destruction, the air is locally polluted to a relative- 
ly critical extent. The air pollution is too high also in places where 
the forest is hampered in its development. Appealing to the norma- 
tives fixed by law and concerning the maximum emission values al- 
lowed means nothing but that the normatives are set too high and 
that the foresters are bound to lower them. 


26519 Population differences in response to sulfur diox- 
ide: a physiological analysis. Taylor, G.E. Jr.; Tingey, D.T. 
(Environmental Protection Agency, Corvallis, OR). pp 252 
of Effects of air pollutants on Mediterranean and temperate 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

It is hypothesized that elevated levels of atmospheric pollut- 
ants have elicited in a comparable manner a variety of traits that 
enhance survival and reproduction in native plants inhabiting pollu- 
tion-stressed areas. The fact that plant differences in response to 
SO, are genetically controlled and not a result of pollutant exclu- 
sion is relevant to an understanding of the rapid evolution of popu- 
lation resistance in G. carolinianum. This species is an annual that 
thrives for six months as a winter rosette during which new leaf 
growth is minimal and yet transpiration remains active. This habit 
coupled with the plant's inability to track and exclude elevated 
levels of SO: may predispose this species to accumulate more SO, 
derivatives than other co-occurring species that are either more 
ephemeral or capable of avoiding SO. uptake via increasing stoma- 
tal resistance. These species’ attributes may explain the consistent 
field observations that show G. carolinianum to be a sensitive bio- 
logical indicator of elevated SO: levels. 


26520 Ozone injury to pines in the southern Sierra 
Nevada of California. Vogler, D.R.; Pronos, J. (Dept. of Ag- 
riculture, San Francisco, CA). pp 253 of Effects of air pol- 
lutants on Mediterranean and temperate forest ecosystems. 
Berkeley, CA; Pacific Southwest eet and Range Experi- 
ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

The overall level of forest-wide injury in the southern Sierra 
Nevada can be termed slight, wth some local populations of suscep- 
tible pines showing moderate or worse injury. Unexpectedly high 
amounts of injury detected in certain areas in 1979 placed some 
plots into the severe category. It is presently unclear whether this is 
a permanent trend of increasing impact, or just a shortterm result of 
drought stress. 
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26521 Modifications of chemical contents of precipitation 
by passage through oak forests. Weaver, G.T. (Southern Illi- 
nois Univ., Carbondale); Jones, J.D. pp 254 of Effects of air 
pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Bulk precipitation monitored within oak forests in the Ozark 
Physiographic Province in Illinois was strongly acidic (pH < 4.5) 
throughout most of 1978. Exceptions occurred during late summer 
and early autumn when pH rose to 5.8. This pattern with similar 
pH values reoccurred en eee oe ter of 1979-1980 
and differs from seasonal trends usually reported from the northeas- 
tern United States where periods of greatest and least acidity are 
summer and winter, respectively. During the 1979-1980 period, the 
highest concentrations of SO." occurred during autumn, and on an 
equivalence basis, exceeded H* concentrations by a factor of 10. 
Concentrations of Ca**, Mg*, and K* were also high during 
autumn. It is hypothesized that considerable neutralization of strong 
acids occurred in the atmosphere due to the presence of airborne 
dust which normally exists during autumn. 


26522 Seasonal variation of sulfuer in conifer- 
ous needles intensified by SO. pollution. Wentzel, K.F.; 
Gasch, G. (Hessische Landesanstalt fuer Umwelt, Wiesba- 
den, Germany). pp 255 of Effects of air pollutants on Medi- 
terranean and temperate forest ecosystems. Berkeley, CA; 
oN Southwest Forest and Range Experiment Station 


USA (22 Jun 1980). 

Needles from 50 to 70 year old Norway spruce from 1. gar- 
dens and parks of Wiesbaden town (slight damage), and 2. Wiesba- 
den forests (no visible injury) were used as bioindicators for SO: - 
uptake. In October we picked 0.5, 1.5 and 2.5 year old needles, in 
May we picked 1,2 and 3 year old needles from the tops of the 
same trees. Inorganic and organic sulfur was quantitatively meas- 
ured. 


26523 Sulfur dioxide and oxidant effects on Californian 
coastal sage scrub. Westman, W.E.; Preston, K.P. (Univ. of 
California. Los Angeles). pp 256 of Effects of air pollutants 
on Mediterranean and temperate forest ecosystems. Berke- 
ley, CA; Pacific Southwest Forest and Range Experiment 
Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Two field studies have related oxidant and sulfur dioxide 
pollution to a deterioration in the structure and function of south- 
ern California's drought-deciduous shrublands (coastal sage scrub). 
In a study of 67 sites, data were collected on species cover and 43 
habitat variables describing topography, soil, climate, vegetation 
structure, age since fire, grazing intensity, and air pollution of sites. 
The variable which showed the highest significant correlation with 
percent foliar cover of native species was the mean annual oxidant 
concentration. 


26524 Mathematical model for predicting the regional 
deposition of aqueous in the human lungs. = 
S.P.; Wang, C.S. pp 231-236 of Aerosols in science, medi 

cine and technology. Physical and chemical goes of 
aerosols. Stoeber, W.; Hochrainer, D. (eds.) 

Germany, F.R.; Fachinformationszentrum Energie, Physi 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

A mathematical model has been developed for predicting the 
fraction of inhaled hygroscopic particles which deposit in each gen- 
eration of the repeatedly bifurcating tubes. Based on the tubes-in- 
series concept, the model has the following features: 1) it can be 
used to calculate the deposition in an asymmetric, as well as a sym- 
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metric, airway tree; 2) it can account for the change in size of hy- 
groscopic particles during passage through the airways; 3) it ac- 
counts for the dispersion of aerosols in the airway tree; 4) it takes 
into consideration the expansion and contraction of alveoli during 
each breath; 5) it can be used to calculate the dispersion and depo- 
sition during a sequence of breaths, beginning with clean air in the 
lungs. 


Analysis of the long term Rag retention of cobalt 
oxide and cobalt nitrate aerosols in dogs. Kreyling, W.; 
Ferron, G.A.; Haider, B. pp 251-258 of Aerosols in science, 
medicine and technolo y. ysical and chemical — 
of aerosols. Stoeber, W.; Hochrainer, D. (eds.). 
Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

In this paper lung retention of fairly insoluble Cobalt- 
oxide particles in the beagle dog is reported. Up to now retention 
data of 950 days after inhalation are available. 


26526 Generation of NiO aerosols for studying lung 
clearance of Ni and its effect of lung function. Hochrainer, 
D.; Mihm, U. pp 259-264 of Aqua in science, medicine 
and technology. Physical and chemi ies of aero- 
sols. Stoeber, W.; Hochrainer, D. ged Isruhe, Ger- 
many, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical ——— of aerosols; Schmallen- 
berg, Gomneny, F.R. (22 - 24 Oct 1980 

as the objective of our s' to generate NiO aerosols 
of wail cemeaae diameters in a woh 4 way which can easily 
be used in chronic inhalation experiments. After having generated 
these aerosols successfully we tried first to determine their clear- 
ance from the lung after inhalation; secondly, we studied the effect 
of chronic nickel oxide inhalation on lung clearance function meas- 
ured by an inert aerosol. This should give us some information 
about the effect of low level nickel exposure on this important lung 
defense mechanism. 


26527 Lung clearance of Fe,O;- and CdCh-aerosols 
during chronic inhalation. Oberdoerster, G.; Hoch- 
rainer, D. pp 198-203 of Aerosols in science, medicine and 
technology. Physical and chemical properties of aerosols. 
Stoeber, W.; Hochrainer, D. (eds.). Karlsruhe, Germany, 
F.R.; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Continuous exposure to CdO at 10 g/m for 6 weeks im- 
pairs clearance of Fe,Os particles from the lung but does not alter 
lung clearance of Cd Cle. Obviously, impaired alveolar clearance 
does not affect Cd elimination from the lung, which implies that 
cadmium is cleared by different mechanisms than iron oxide, pre- 
sumably due to the formation of Cd-protein complexes in the lung. 


26528 Chemical and biochemical characterization of par- 
ticulate matter as part of an epidemiological cancer study. 
Wesolowski, J.J.; Flessel, C.P.; Twiss, S.; Cheng, J.; Chan, 
R.; Garcia, L.; Ondo, J. Fong, A,; Lum, S. P 217-230 of 
Aerosols in science, medicine and technolo ysical and 
chemical properties of aerosols. Stoeber, W.; Hochrainer, 
D. as). Karlsruhe, Germany, F.R.; 
—e Energie, Physik, Mathematik 
From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 
1. The Ames test can be out with sufficient precision 

to aad it a useful tool for determining trends, geographic distribu- 
tions, or temporal variations of the mutagenic potential of ambient 
air particulate matter. 2. It is advantageous to use both the Ames 
test and chemical characterization together in attempting to predict 
the potential carcinogenic effects of ambient air particulate matter. 
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3. A more complete chemical characterization of ambient air partic- 
ulate matter will be needed in order to account for the mutageni- 
city as measured by the Ames test. 4. In Contra Costa County, 
mobile sources are undoubtedly significant contributors to the PAH 
measured. However, more research is needed to define the major 
sources of particulate mutagens. 


26529 Comparison of the regional deposition of monodis- 
perse polystyrene aerosols in the respiratory tracts of healthy 
male smokers and non-smokers. Pritchard, J.N.; Black, A.; 
Foord, N.; Walsh, M. pp 245-250 of Aerosols in science, 
medicine and erweigg Physical and chemical Rarleruhe, 
of aerosols. Stoeber, Hochrainer, D. (eds.). 

Germany, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (19% 80). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The results obtained are in good agreement with other 
workers and demonstrate that the ICRP models of deposition are 
reasonably close to reality, particularly for total deposition. It has 
proved possible to demonstrate that the smoking population does 
differ significantly in the deposition of particles in the range 2,5 to 
7,5 wm diameter. In the future, it may be possible to use similar 
techniques to establish early indications of small airway obstruction. 


26530 In vitro and in vivo dissolution characteristics of 
monodisperse labelled aluminosilicate glass particles. Bailey, 
M.R.; Hodgson, A.; Smith, H.; Strong, J.C.; Savory, A.J. 
pp 265-270 of Aerosols in science, medicine and technolo 
ysical and chemical properties of aerosols. Stoeber, 5 
Hochrainer, D. (eds.). Karlsruhe, Germany, F.R.; 
eee Energie, Physik, Mathematik 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

The properties of Fused Aluminosilicate Particulates (FAP) 
which make it so suitable for long-term inhalation studies also make 
measurement of its in vivo dissulation difficult. As the dissolution 
rate is so low it is difficult to measure precisely. The high capacity 
of the clay to absorb radioactive labels means that very little mate- 
rial - a few micrograms - need be inhaled in an experiment and so 
should not interfere with normal clearance mechanisms, but ac- 
count must be taken of dissolution in any liquid suspending 
medium, even when very small volumes are used. It was confirmed 
however that the FAP produced by our technique has a dissolution 
rate constant in the lung of the same order of magnitude as values 
reported in the literature and is therefore suitable for studies of the 
long-term retention of particles in the human lungs. It is currently 
being used to study the clearance kinetics of 1.2 pm and 3.9 ym 
particles for a year after inhalation by healthy non-smokers. 


26531 Human lung clearance of iron oxide and teflon 

Stahlhofen, W.; Gebhart, J.; Heyder, J.; Philipson, 
K.; Camner, P. p 271-274 of Aerosols in science, medicine 
and technology. Physical and chemical rties of aero- 
sols. Stoeber, W.; Hochrainer, D. (eds.). "Eats, Gee Ger- 
many, F.R.; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 

From Conference on aerosols in science, medicine and tech- 
nology. Physical and chemical properties of aerosols; Schmallen- 
berg, Germany, F.R. (22 - 24 Oct 1980). 

Very similar chest retention functions were measured with 
the two gamma-ray spectrometers. The short-term elimination of 
particles from ciliated airways was finished after 40-50 hours. 
Within a few weeks clearance rates for teflon particles (average 
half-time 105 days for ‘In labelled particles and 128 days for 
188 Au labelled particles) were slower than those for iron oxide par- 
ticles of the same size (average half-time 60-70 days). Particle mate- 
rial of the radio-aerosol had no influence upon the determination of 
regional deposition. 
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26532 Rapid solubilization and translocation of *°CdO 
following pulmonary deposition. Hadley, J.G.; Conklin, 
A.W.; Sanders, C.L. (Pacific Northwest Lab., Richland, 
WA). Toxicology and Applied Pharmacology; 54: 156- 
160(1980). Contract EY-7 1830. 

In order to examine the translocation of CdO from the respi- 
ratory surfaces rats were given an intratracheal instillation of cad- 
mium oxide tagged with *°Cd. The half-life of the Cd in lung 
was about 4 h, at which time nearly 40% of the **Cd body burden 
was in the liver. At 24 h following instillation, the distribution of 
10°Cd was: lung, 23.9%; liver, 58.4%; kidney, 2.7%; and testes, 
0.22%. At 2 weeks after instillation the lung, liver, and kidney had 
18, 57, and 8% respectively, of the body burden. Less than 10% of 
the instilled *°Cd was excreted during the first 2 weeks. These 
data suggest that inhaled CdO is highly soluble in the lung but that 
cadmium is slowly excreted from the body, resulting in a long-term 
dose commitment to several tissues. 


—_. Survival and reproductive performance of the 

desert pupfish, Cyprinodon n. nevadensis and Ei- 
genmann), in acid waters. Lee, R.M.; Gerking, S.D. (Arizona 
State Univ., Tempe). Journal of Fish Biology; 17: 507- 
515(1980). Contract EY-76-S-02-2498. 

Desert pupfish, Cyprinodon n. nevadensis, were exposed to 
pH levels of 8.3 (control), 7.0, 6.5, 6.0, 5.5 and 5.0 to determine the 
effects of acidity on reproduction. Egg production was significantly 
reduced at every pH level tested below the control. Egg-laying vir- 
tually ceased at pH 5.0, while egg viability was reduced to less than 
50% of the control value at pH 6.5, when eggs were tested at the 
same pH at which they were laid. The 96 h LCgo for this species 
was pH 4.56, considerably below that for successful reproduction. 
Larvae were less tolerant to acid stress than were adults. Acclimia- 
tion of reproductive performance to increase acid levels did not 
occur. Reduction in the number and development of oocytes was 
observed in the ovaries of acid stressed fish resulting in the de- 
creased reproductive potential. 


26534 In vivo measurement of critical level of kidney 
cadmium: dose effect studies in cadmium smelter workers. 
Ellis, K.J. (Brookhaven National Lab., Upton, NY); 
Morgan, W.D.; Zanzi, I.; Yasumura, S.; Vartsky, D.; Cohn, 
S.H. American Journal of Industrial Medicine; 1: 339- 
348(1980). Contract AC02-76CH00016. 

In vivo measurements of kidney and liver cadmium burdens 
were obtained in 82 industrially exposed workers and ten control 
subjects. Kidney cadmium levels ranged from 0.9 mg to 57 mg, and 
liver concentrations ranged from 0.8 ppM to 120 ppM for the in- 
dustrial group. Comparison values for the control group were 0.4 
mg to 11.8 mg for the kidney and 0.6 ppM to 7.9 ppM for the liver. 
A biphasic relationship between kidney Cd levels and liver Cd 
levels was observed. The kidney and liver Cd levels showed an in- 
crease until approximately a 40 ppM concentration was reached in 
the liver. Thereafter, the kidney levels decreased as the liver con- 
centration continued to increase. The kidney cadmium level at 
which this change occurred was approximately 31 mg for the total 
kidney. Further estimates of the critical level, based on years of ex- 
posure and renal dysfunction (82-microglobulin, proteinuria), yield- 
ed estimates of 31 mg to 42 mg cadmium (300 to 400 yg/gm for the 
renal cortex). 


26535 Use of hydroxyurea in the measurement of DNA 
repair by the BND cellulose method. Irwin, J.; Strauss, B. 
(Univ. of Chicago, IL). Environmental Mutagenesis; 2: 381- 
388(1980). 

Hydroxyurea inhibition is a convenient method of suppress- 
ing replicative DNA synthesis for DNA excision-repair measure- 
ment by the BND cellulose technique. Nonetheless, hydroxyurea 
can introduce artefacts by direct reaction with repair-inducing com- 
pounds and by long-term inhibition of the overall repair process. A 
simple technique of overcoming these problems is described. Cells 
are reacted with repair-inducing compounds in the absence of hy- 
droxyurea, the cells are washed free of inducer, hydroxyurea is 
added to 2 mM, and after a short period to establish replication in- 
hibition, *H dThd is added and repair measured over a one-hour 
incubation period. 


56 BIOMEDICAL SCIENCES, STUDIES 


APPLIED 
5603 Chemicals Metabolism And Toxicity 


Teratogenicity and embryotoxicity of nickel car- 
Senet to Suis ieeciiaes, Ieaioaen, ae Jr.; mo, 
Reid, M.C.; Allpass, P.R. (Univ. of Connecticut, F 
ton), Zoreteganest Carcinogenesis, and Mutagenesis; 1 228. 
Nickel carbonyl was administered to groups of pregnant 
hamsters by inhalation on days 4, 5, 6, 7, or 8 of gestation. The 
dams were killed on day 15 of gestation, and the fetuses were ex- 
amined for malformations. Exposure to Ni(CO), on days 4 or 5 of 
gestation resulted in malformation in 5.5% and 5.8% of the prog- 
eny, respectively. Progeny included 9 fetuses with cystic lungs, 7 
fetuses with exencephaly, 1 fetus with exencephaly plus fused rib 
and | fetus with anophthalmia plus cleft palate. Hemorrhages into 
serious cavities were found. In progeny of dams exposed to 
Ni(CO), on days 6 or 7 of gestation, there was 1 fetus with fused 
ribs and there were 2 fetuses with hydronephrosis. In another ex- 
periment, pregnant hamsters were exposed to inhalation of Ni(CO) 
on day 5 of gestation; these dams were permitted to deliver their 
litters and to nurse their pups. There was no significant difference 
in the average number of live pups in the Ni(CO),-exposed litters 
compared to control litters. Neonatal mortality was increased in 
Ni(CO),-exposed litters. This study demonstrates that Ni(CO) is 
teratogenic and embryotoxic in Syrian hamsters. 


26537 Use of the mouse spot test to investigate the muta- 
genic potential of triclosan DP300). Russell, L.B.; 
Montgomery, C.S. (Oak Ridge National Lab., TN). Muta- 
tion Research; 79: 7-12(1980). tract W-7405-ENG-26. 

Triclosan, a chlorophenoxyphenol used in several commer- 
cial products, was tested in the mouse in vivo somatic mutation test 
(spot test) by intraperitoneal injection on day 9.25 or 10.25 postcon- 
ception. Although the dose range tested overlapped the toxic, the 
frequency of presumed somatic mutations was not significantly 
greater in the experimental groups than in the methanol-injected 
controls; and the results rule out with 95% confidence a spot inci- 
dence 5 or more times greater than the control incidence. These 
findings fail to confirm the claim by Fahrig et al. (1978) that triclo- 
san is mutagenic in the spot test. 


26538 Effect of sulfur dioxide on the morphology and 
mucin biosynthesis by the rat trachea. Clark, J.N.; Dalbey, 
W.E.; Stephenson, K.B. (Univ. of Tennessee, Oak Ridge). 
Journal of Environmental Pathology and Toxicology; 4: 197- 
207(1980). Contract W-7405-ENG-26. 

Specific-pathogen-free rats were exposed to 400 ppM sulfur 
dioxide daily for up to 7 weeks. At intervals during exposure, tra- 
cheas were removed and incubated in vitro in culture medium con- 
taining radioactive glycoprotein precursors. The most prominent 
histological changes due to SO. were progressive hypertrophy and 
hyperplasia of the submucosal mucous glands accompanied by a 
flattening of the epithelium with eventual recovery. Uptake of ra- 
dioactive precursors into a highly purified mucin fraction correlat- 
ed with these histological changes in the submucosal mucous 
glands, increasing progressively up to 4 times that of control. 
Uptake of precursors into specific mucins purified by DEAE-Se- 
phacel showed that uptake into the 0.2 and 0.3 M NaCl fractions 
was stimulated several fold by SOz2, and uptake into more highly 
acidic fractions, which was nearly absent in the control, was also 
greatly increased. Two weeks following the last exposure of the 
tracheas to SOz, their morphological and mucus-secreting proper- 
ties showed signs of returning to that of the control. 


26539 Accumulation of ps growing points in caffeine- 
treated human lymphoblastoid cells. Tatsumi, K.; Strauss, 
B.S. (Univ. of Chicago, IL). Journal of Molecular Biology; 
135: 435-449(1979). Contract EY-76-S-02-2040. 

DNA bifilarly substituted with bromodeoxyuridine (DNA/ 
sub HH/) can be obtained after incubation of human lymphoblas- 
toid cells with heavy analog for short periods. The DNA/sub HH/ 
originates from DNA growing points and is derived by branch mi- 
gration in vitro during or after cell lysis. Treatment of the cells 
with caffeine resulted in an increase in both the relative and abso- 
lute amount of DNA/sub HH/ as compared to non-treated cultures 
synthesizing equivalent amounts of DNA. In conjunction with the 
smaller size of the nascent DNA synthesized in the presence of caf- 
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feine, the accumulation of DNA/sub HH/ likely indicates an accu- 
mulation of growing forks, possibly resulting from the decreased 
rate of chain elongation and the initiation of replication at addition- 
al sites of origin. The usefulness of measurement of DNA/sub HH/ 
as a probe to estimate the number of replicating forks, ie., the 
number of active replicons, is discussed. 


5604 Other Environmental Pollutant Effects 


REFER ALSO TO CITATION(S) 25182, 26424 


26540  (LA—8948-PR, pp 22-25) Lack of effect of 60 
Hertz fields on growth of cultured Chinese hamster cells. 
Tobey, R.A.; Price, H.J.; Scott, L.D.; Ley, K.D. Sep 1981. 
NTIS. "PC A06/MF AOl. Order Number DE82002955. 

In Los Alamos Life Sciences Division's biomedical and envi- 
ronmental research programs. Progress report, January-December 
1980. 

This project was established to investigate effects of 60-Hz 
fields on the growth and survival of cultured line CHO Chinese 
hamster cells. Information obtained with this system is indicative of 
effects at the cellularr level, free of complicating (although unques- 
tionably important) tissue-, organ-, and system-specific responses. 
Preliminary results obtained with a magnetic induction chamber ca- 
pable of yielding fields of 2.5 V/m indicate that cell growth, deter- 
mined by measurement of cell concentration over prolonged time 
periods, is not affected by fields of that magnitude; at that field 
strength, however, there is a pronounced reduction in the rate of 
potassium influx. These findings (which require confirmation) sug- 
gest that 60-Hz fields may affect cellular processes under conditions 
where the usually sensitive parameter, cell kinetics, is unaffected. 


26541 (PB—252761, pp 118-127) Reaction of small fish 
to omg plates. Harder, J.A. (Univ. of California, 
Berkeley). r 1976. NTIS, PC All/MF AOl. Order 
Number DES 900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical papers. 

One of the proposals for excluding small fish from the intake 
structure to the California Delta Peripheral Canal has been to in- 
stall a perforated plant screen along the banks of the Sacramento 
River through which the water would pass before being diverted to 
the canal. Studies devised to evaluate the effects of such a structure 
on various sizes of fish are described. (JGB) 


26542 Fe-25276i, pp 196-14) Effects of entrainment, 
impingemen 


entrapment and t. Jensen, L.D. (Ecological Ana- 
lysts, Inc., Baltimore, MD). Apr 1976. NTIS, PC All/MF 
A01. Order Number DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical 

Techniques for the study of entrainment and impingement of 
aquatic organisms at steam generating stations are reviewed. Sug- 
gestions are made as to the minimum requirements for studies of en- 
trainment effects. A summary of needed research is presented. 
(JGB) 


26543 (PB—252761, pp 198-218) Investigations into 
minimizing fish loss at steam electric generating stations. Sti- 
panov, J.A. (Southern California Edison Co., Rosemead). 
Apr 1976. NTIS, PC Al1/MF AOl. Order Number 
DE82900411. 

In Report of a workshop on the impact of thermal-power- 
plant cooling systems on aquatic environments. Volume II. Techni- 
cal and topical pa 

Reseed « work to mitigate fish loss at existing and future 
steam electric generating stations is summarized. A fish pump 
system was adapted for use at the Huntington Beach generating sta- 
tion. Results of an evaluation of the pump system are discussed. 
Statistics before and after installation of the pump indicate a reduc- 
tion in heat treatment loss of about 50%. The design and perform- 
ance of fish diversion nets and a fish ejector system are discussed. 
A patent for the fish ejector system is included. (JGB) 
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REFER ALSO TO CITATION(S) 26027, 26047, 26130, 26426, 26427 


58 GEOSCIENCES 
5801 Geology And Hydrology 
REFER ALSO TO CITATION(S) 24252, 24331, 24376, 24402, 24406, 26558 


26544 (STI/DOC—10/210) Stable isotope hydrology: 
deuterium and oxygen-18 in the water cycle. Technical re- 
ports series No. 210. Gat, J.R.; Gonfiantini, R. (eds.). (Inter 
national Atomic Energy Agency, Vienna (Austria)). 1981. 
339p. IAEA. Order Number DE82902336. 

This monograph details the theoretical background of stable 
isotope fractionation in natural physico-chemical processes involv- 
ing fresh water, the isotopic differences actually encountered in nat- 
ural waters, and their use for practical hydrological purposes. The 
techniques for measuring D/H and **O/"*O ratios in water are dis- 
cussed. (ACR) 


26545 (USGS-OFR—81-1135) Shallow electromagnetic 
data from three known fault zones in the Paradox Basin, 
Utah. Watts, R.D. (Geological Survey, Reston, VA (USA)). 
1981. 23p. Geological Survey, Reston, VA. Order Number 
DE82901397. 

This report describes a preliminary investigation of the effec- 
tiveness of two electromagnetic exploration methods as means of 
finding unmapped faults in tie Paradox Basin environment. Results 
indicate that the Very Low Frequency (VLF) method is useful. 
VLF profiles were measured across three known fault traces near 
Gibson Dome, San Juan County, Utah. Each fault or set of faults 
generated a significant anomaly. In some cases, the anomaly due to 
the fault was superimposed on a larger scale anomaly caused by the 
transition from unaltered rocks away from the fault to altered rocks 
in or on one side of the fault zone. In one case, the lithology of the 
surface rocks was different on the two sides of the fault (Kayenta 
Formation to the northwest. Navajo Sandstone to the southeast), so 
the signature of the fault itself was superimposed on the signature 
of the transition between formations. In addition to the VLF sur- 
veys, one line of high-frequency loop-loop induction measurements 
was taken, using an instrument with a 4-meter loop separation. The 
method did not appear to locate faults successfully; further experi- 
ments using greater loop spacings need to be done. 


26546 Multiple-scale convection in the earth's mantle: a 
three-dimensional study. Carrigan, C.R. (Cambrid ige Univ., 
England). Science (Washington, D.C.); 215: 965-967(19 Feb 
1982). Contract AC04-76DP00789. 

Laboratory experiments suggest that a convective regime 
characterized by two length scales of motion is a reasonable model 
for circulations in the earth’s upper mantle. The flows of largest 
horizontal scale represent a likely plate-driving mechanism, re- 
quired by some theories of plate tectonics. It is also suggested that 
the small-scale circulations could influence the chemical evolution 
of the mantle by extracting primitive mantle material that is other- 
wise entrained in the large-scale flow. 


26547 Assessment of variability in radiocarbon dating. 
Scott, E.M.; Baxter, M.S.; Aitchison, T.C. (Glasgow Univ. 
(UK). Dept. of Chemistry). pp 371-392 of Methods of low- 
level counting and spectrometry. Proceedings of an interna- 
tional symposium organized by the IAEA and held in 
Berlin (West), 6-10 April 1981. Vienna, Austria; Internation- 
al Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

' A series of replicate experiments, involving analysis of ho- 
mogenized wood and identical tree-ring sections, suggests that the 
**C counting error in radiocarbon dating quantifies only part of the 
total variability of measurement. Statistical modelling implies that a 
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more realistic assessment of error is provided by a value approxi- 
mately three times the counting error. The incorporation of this 
more realistic measure of variability into an appropriate procedure 
for calibrating a single date and for matching a floating chronology 
to a master chronology is described. 


26548 Radiocarbon dating of milligram-sized archaeologi- 
cal and environmental samples. Keene d, J.C.; Hopper, J.F.; 
Westberg, H.H. eee oe State Univ, Pullman (U (USA)). 
pp 409-416 of Methods of low-level counting and spectrom- 
etry. Proceedings of an international symposium organized 
by the IAEA and held in Berlin (West), 6-10 April 1981. 
ase. Austria; International Atomic Energy Agency 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

-sized archaeological and environmental samples 
have been ™*C dated using 15-cm® proportional counters in a modi- 
fied radiocarbon dating system. To calibrate the 15-cm® system, 
samples were first counted in a large conventional gas-proportional 
system and then in the 15-cm* system. Analysis of counting data for 
the two “*C age determinations indicated that they were in statisti- 
cal agreement. Additional analysis of the very low countrate for 
14C dating systems using small (15-cm*) counting tubes shows that 
under favourable conditions the standard deviation of the age deter- 
mination can be significantly reduced by long sample counts. Expe- 
rience with the determination of '*C ages of milligram-size samples 
suggests that is always desirable to date larger samples. Such *C 
dates are less costly and much more precise and accurate. 


— Carbon-14 dating of ice with accelerator-based 

mass spectrometry. Beer, J.; Andree, M.; Oceschger, H.; 
Stauffer, B. (Bern Univ. (Switzerland). Physikalisches Inst.); 
Balzer, R.; Bonani, G.; Suter, M.; Woelfli, W. (Eidgenoes- 
sische Technische Hochschule, Zurich (Switzerland). Lab. 
fuer Kernphysik). pp 419-430 of Methods of low-level 
counting and spectrometry. Proceedings of an international 
symposium organized by the IAEA and held in Berlin 
(West), 6-10 April 1981. Vienna, Austria; International 
Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

The main advantage of C dating with mass spectrometry 
based on accelerators is that much less sample material is required 
compared with the method based on proportional counters. With 
this new technique the size of ice samples, for instance, can be re- 
duced from approximately 3000 kg to a few tens of kilograms. An 
ice block of about 30 kg is melted in a few hours in an evacuated 
stainless-steel container. The escaping gases are pumped off and the 
CO, is collected in a cold trap. Owing to the small sample size (1 
ml COz), contamination, even by small amounts of CO. desorbing 
from the wall of the container, could be serious. To minimize the 
contribution of desorbed COs, the walls are kept at a temperature 
of -20°C during the melting process. To convert the CO into a 
solid sample a system has been developed in which the carbon is 
deposited on a copper disk by a DC discharge. The CO, sample 
and an equal volume of Hz are filled into the system. Hot Zn re- 
duces the CO: to CO. The carbon ions produced in the gas dis- 
charge are deposited as a spot of a few millimetres in diameter at 
the cathode. The oxygen reacts with hydrogen. The water pro- 
duced is continuously frozen out in a cold trap. The transition from 
CO, to carbon takes a few hours; yields of 80% have been 
achieved. The existing ENtanden facility is being improved to 
achieve better operation conditions and higher accuracy. (i) A new 
sputter ion source has been built which is equipped with an airlock, 
so that a frame containing 25 samples can be exchanged during op- 
eration; and (ii) a fast cycling system is being developed in which 
the main isotopes are measured during intervals of 100-150 ps sev- 
eral times every second. Special current integrators have to be built 
which are able to measure the beam current accurately for each 
pulse. 
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Radiocarbon measurement with the Chalk River 
BaP Vanden eucunee. Brown, R.M.; Andrews, H.R.; Ball, 
G.C.; Burn, N.; Davies, W.G.; Imahori, Y.; Milton, J.C.D. 
(Atomic Energy of Canada Ltd., Chalk ‘River, Ontario. 
—_ River sae Labs.). pp 431-445 of a of low- 
evel counting and spectrometry. Proceedings of an interna- 
tional symposium organized by the IAEA and held in 
Berlin (West), 6-10 April 1981. nl Austria; Internation- 
al Atomic Energy Agency (1981). 

From IAEA international symposium on methods of low- 
level counting and spectrometry; Berlin, F.R. Germany (6 Apr 
1981). 

The Chalk River system for accelerator measurement of ra- 
diocarbon is based on a MP Tandem Van de Graaff accelerator. 
Carbon-14 ions in the 4+ charge state emerge from the accelerator 
with 40 MeV energy, are selected by a 90° analysing magnet, pass 
through a Wien cross-field velocity filter and are detected and iden- 
tified by a gas-filled AE counter and solid-state E counter. Periodi- 
cally a *C beam is switched through the system by adjusting the 
magnetic elements and is measured by a Faraday cup at the counter 
position. System stability and reproducibility have been improved 
to the point where measurements can now be done at the 5% 
standard deviation ‘level. The origin of background events and 
means of eliminating them are under study. Different forms of 
source material are being tried to increase ion source emission rate. 
Techniques for the conversion of sample carbon dioxide (5-20 mg 
C) to various source forms - carbon black, iron carbide, pyrolytic 
graphite - are described. 


26551 Finite element method for studying the transient 
non-linear thermal creep of geological structures. Anderson, 
C.A.; Bridwell, R.J. (Los Alamos Scientific Lab., NM). Jn- 
ternational Journal for Numerical and Analytical Methods in 
Geomechanics; 4: 255-276(1980). 

A finite element theory, suitable for describing the long-term 
transient thermal creep of geomechanical structures where the ma- 
terial obeys an arbitrary type of creep law, is presented. The 
method takes into account large deformation effects, is stable for 
the large time steps required to model geophysical phenomena and 
accurately simulates changing, incompressible, plastic flow fields. 
Applications of the theory to the prediction of long-term creep and 
creep rupture of simple engineering structures are given. The 
theory is also applied to predict the thermal creep of layered media 
to study the mechanics of folding and rift formation. 


5802 Geophysics 


REFER ALSO TO CITATION(S) 24167, 25784 


26552 (NASA-CR—160083) Gravitational field models 
for study of earth mantle dynamics. Final report. (Systems 
and Applied Sciences Corp., Riverdale, MD (USA)). Aug 
1979. 12p. NTIS, PC A02/MF AO1. 

The tectonic forces or stresses due to the small scale mantle 
flow under the South American plate are detected and determined 
by utilizing the harmonics of the geopotential field model. The high 
degree harmonics are assumed to describe the small scale mantle 
convection patterns. The input data used in the derivation of this 
model is made up of 840,000 optical, electronic, and laser observa- 
tions and 1,656 5 deg x 5 deg mean free air anomalies. Although 
there remain some statistically questionable aspects of the high 
degree harmonics, it seems appropriate now to explore their impli- 
cations for the tectonic forces or stress field under the crust. 


26553 sa ye eng hang dependent deformation 
and stress in the lithosphere. Yang, M. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Dec 1980. 291p. NTIS, PC 
A13/MF AOl. 

Efficient computer programs incorporating frontal solution 
and time stepping procedure were developed for the modelling of 
geodynamic problems. This scheme allows for investigating the 
quasi static phenomena including the effects of the rheological 
structure of a tectonically active region. From three dimensional 
models of strike slip earthquakes, it was found that lateral variation 
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of viscosity affects the characteristics of surface deformations. The 
vertical deformation is especially informative about the viscosity 
structure in a strike slip fault zone. A three dimensional viscoelastic 
Oe Se ee ee ee. 
ance on plate velocity due to a great plate boundary earthquake is 

t at intermediate distances, but becomes barely measurable 
1000 km away from the source. 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 24402, 24406, 25405 


26554 (RHO-BWI-C—89) Measurement of rock-mass de- 

formation properties by the borehole method at the 

near-surface test facility. Shuri, F.S.; D.J.; Kim, K. 

_——— International Corp., Richland, WA (USA). 
ockwell Hanford tions; Foundation Sciences, Inc., 

Portland, OR (USA)). Oct 

77RLO1030. 35p. NTIS, PC A03/MF ‘AO1. Order Number 


DE82005753. 

Borehole jacking tests have been conducted in an attempt to 
estimate the in situ deformation properties of Pomona basalt in the 
Near-Surface Test Facility (NSTF) on the Hanford Site, Washing- 
ton. Full-scale heater tests are being conducted there as part of the 
feasibility study of radioactive waste disposal in basalt. The bore- 
hole jacking method obtains directionally oriented modulus values 
at depth in the rock mass. Seventy-six tests were conducted in two 
horizontal and four vertical boreholes. 


26555 Investigation of the filtration properties of a rock 
massif. Rodionov, V.N.; Spivak, A.A.; Tsvetkov, V.M. 
(Gosudarstvennyj Komitet 4 Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow). pp 35-53 of Peaceful nuclear explo- 
sions V. of a technical committee on the peace- 
ful uses of nuclear explosions organized by the IAEA and 
held in Vienna, 22-24 November 1976. Viewea, Austria; 
IAEA (1978). (In Russian) 

From Technical committee on the peaceful use of nuclear 
es 8 Vienna, Austria (22 Nov 1976). 

ock permeability was determined by measuring the flow 

stn dd de had tae ics eee tena teens 
pressures. The results of measurements performed at three points at 
different distances from the detonation point of a 1 kt explosion 
showed the rock permeability values obtained by this method to be 
stable. It is thought that the method can be used in studying the 
degree of rock fracturing due to an explosion. 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 24251, 24330, 25785, 25920, 26210 


26556 (CONF- cena a 2), pp 789-798) Occurrence 
and solubility of trace metals in barite for ocean drilling oper- 
ations. Kramer, J.R. (McMaster Univ., Hamilton, Ontario); 
Grundy, H.D.; Hammer, L.G. 1980. NTIS, PC Al9/MF 
AOl. Order Number DE82003728. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

The trace metals iron, lead, zinc, mercury, arsenic, chromi- 
um, cadmium, nickel and copper vary considerably in mined barite 
deposits. Bedded deposits contain trace metals typically at or below 
average crystal rock abundances; mercury may be slightly elevated. 
Vein deposits may show elevation of 10 to 100 times for lead, zinc, 
mercury, arsenic and cadmium. Mineralogical and chemical analy- 
ses show that metals occur predominantly in sulfide minerals in 
both bedded vein deposits; mercury and cadmium are highly corre- 
lated with zinc (sphalerite); arsenic is highly correlated with iron 
(pyrite, arsenopyrite and iron oxides). Solubility studies have been 
carried out on 35 0/oo salinity sea water (1 g barite; 100 g sea 
water) using powdered bedded vein barite samples. Lead, zinc, 
mercury, arsenic, cadmium, nickel and copper were measured; 
three oxidation levels (Eh ~ 0.8, 0.4, 0 v) at a pH of 7.6 to 8.1 
were considered; and bentonite was added (1:100 bentonite:barite) 
in some samples. Filtered (0.45 um) metal concentrations were at or 
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below open ocean and Arctic sea water considerations for bedded 
barite, whereas concentrations of lead and zinc are higher than 
open ocean or background sea water concentrations for vein barite 
with obvious sulfide minerals present. Mercury appears to be effi- 
ciently scavenged by bentonite. 


26557 (CONF-801249—, pp B.7-B.33) Geochemical pro- 
specting for petroleum and natural gases. Bernard, B.B. OL 
Corp., College Station, TX). Jan 1982. NTIS, PC A07/MF 
AOl1. Order Number DE82007074. 
From DOE workshop on basic research in organic geo- 
applied to national energy needs; St Petersburg, FL, 


chemistry 
saatly = ay | 

Methods and problems associated with surface geochemical 
prospecting techniques for petroleum and natural gas are discussed, 
with an emphasis on the future role of the organic geochemist in 
current problem solving. Current methods involve detection of oil 
and gas seepage, gases in soils, seawaters and sediments, non-hydro- 
gen gases such as helium, radon, and nitrogen, and various mineral- 
ogical and bacteriological anomalies. The major drawback to most 
currently used techniques lies in our inability to correctly interpret 
data generated by geochemical surveys. The very limited success of 

ical prospecting efforts might be improved in part by our 
increased ability to ascertain and correct for interferences caused 
by sediment microorganisms. These interferences include the gen- 
eration of biogenic methane and the aerobic and anaerobic oxida- 
tion on methane and other hydrocarbons. An increased understand- 
ing of migration effects on gas compositions is also needed. 


(USGS-OFR—80-835) Resource potential of the 
instant 


Survey, Reston, VA (U 

Bureau of Mines, W: m, DC (USA)). 1980. 37 
logical Survey, Roos’ VA. Order Number DE82' 10. 

This report discusses the results of a mineral survey of Bear 
Trap Canyon, Montana. A larger area was geologically mapped 
and sampled in order to obtain knowledge of the geology and geo- 
chemisry of the rocks of the canyon and provide a regional per- 
spective. Rocks in the map area are briefly described on the geo- 
logic map. The mafic and ultramafic intrusive rocks are komatiites, 
a suite of basic rocks. These are discussed in more detail because of 
their possible economic importance. (DMC) 


26559 Iridium abundance anomaly at the palynological 
Cretaceous-tertiary boundary in northern New Mexico. Orth, 
C.J. (Los Alamos National Lab., NM); Gilmore, J.S.; 

t, J.D.; Pillmore, C.L.; Tschudy, R.H.; Fassett, J.E. 
Science (Washington, D.C); 214: 1341- 1343(18 Dec 1981). 

An iridium abundance anomaly, with concentrations up to 
5000 parts per trillion over a background level of 4 to 20 parts per 
trillion, has been located in sedimentary rocks laid down under 
freshwater swamp conditions in the Raton Basin of northeastern 
New Mexico. The anomaly occurs at the base of a coal bed, at the 
same stratigraphic position at which several well-known species of 
Cretaceous-age pollen became extinct. 


26560 Direct peep of the oxygen isotope frac- 
tionation between quartz and magnetite at 600 and 800°C and 
5 kbar. Downs, W.F. (Idaho National Engineering Lab. 
Idaho Falls “(USA)); Touysinhthiphonexay, Y.; Deines, P. 
(Pennsylvania State Univ., University Park (USA). Dept. of 
Geosciences). Geochimica et Cosmochimica Acta; 45: No. 11, 
2065-2072(Nov 1981). 

The partitioning of oxygen isotopes between quartz and 
magnetite was measured at 600° and 800°C and 5 kbar, using an in- 
ternally heated pressure vessel equipped with a Shaw-membrane. 
Through adjustment of the hydrogen fugacity the starting material, 
fayalite, was decomposed to form quartz and magnetite. The isoto- 
pic composition difference between the separated quartz and mag- 
netite fraction was measured directly. As the mineral separates 
ee ee ee ee a eee 
ured fractionations. The independence of the measured isotopic 
composition differences of run length, the initial isotopic composi- 
tion of the starting materials as well as the isotopic composition dif- 
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ference between them that the fractionations, 1000 In 
asub(Q-M) = 7.8 +- 0.4% at 600°C and 1000 In asub(Q-M) = 6.1 
+- 0.2% at 800°C, represent equilibrium values. 


26561 Genetic implications of halogen host rock aureoles 
surrounding a Mississippi valley-type ore deposit. Panno, 
S.V. (Brookhaven National Lab., Upton, NY); Harbottle, 
G.; Sayre, E.V.; Hood, W.C. Geological Society of America, 
Abstracts with Programs; 13: No. 7, 525(Sep 1981). 


26562 14 MeV neutron activation analysis of geological 
and lunar samples. Laul, J.C.; Wogman, N.A. (Battelle, Pac 
Northwest Lab, Richland, Wash). JEEE (Institute of Electri- 
cal and Electronics Engineers) msactions on Nuclear Sci- 
ence; NS-28: No. 2, 1703-1705(Apr 1981). (CONF-801111— 


). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

14 Mev neutron activation analysis (NAA) is ideal for accu- 
rately determining oxygen and silicon contents in geological and 
lunar materials. It is fast, nondestructive, economical, and can be 
used on a routine basis in a laboratory. Although 14 Mev NAA is 
particularly suited to light elements, its use has been extended to 
measure other elements as well such as Aluminum, Magnesium, 
Iron, Calcium, Titanium, Strontium, Nickel, Yttrium, Zirconium, 
Niobium and Cerium. Therefore the use of 14 Mev neutrons is of 
considerable importance in NAA. 17 refs. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 24291, 26198, 26286 


26563 Diffusion model of cross-shelf exchange of nutri- 
ents in the southeastern Bering Sea. Coachman, L.K.; Walsh, 
J.J. (Univ of Wash, Seattle, USA). Dee, Research, Part 
rT i Research Papers; 28: No. 8A, 819-846(Aug 

A diffusion model has been used to estimate the spring cross- 
shelf flux of nitrate and its rate of biological uptake in the south- 
eastern Bering Sea during 1976 to 1979. Vertical fine structure of 
temperature and salinity and a cross-shelf salt balance were used to 
estimate eddy coefficients in the diffusive fluxes of nitrate. A com- 
bination of the computed physical resupply of nitrate and its ob-: 
served local time rate of change was then used to predict the rate 
of nitrate utilization by phytoplankton. Agreement of this model 
with independent /sup 15/N estimates of formation of phytoplank- 
ton particulate nitrogen allowed further analysis of the possible fate 
of the spring bloom in the outer shelf of the Bering Sea. Refs. 


26564 Nonlinear of internal waves (La Jolla 
Institute, 1981). West, B.J. (ed.). New York, NY; American 
Institute of Physics (1981). 360p. (CONF-810264—). Ameri- 
can Institute of Physics, Box 765, Schenectady, NY 12301. 

From Conference on nonlinear properties of internal waves; 
LaJolla, CA, USA (27 Feb 1981). 

The workshop represents a forum for discussing the present 
level of understanding of the nonlinear properties of internal waves. 
The system of interest is the internal wave field and the environ- 
ment in the undersea region bounded by the upper ocean mixed 
layer and the rough ocean floor and is driven by the background 
geostrophic flow, turbulent eddies, the fluctuating wind field, etc. 
(ACR) 
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REFER ALSO TO CITATION(S) 25921, 25922, 25923, 25924, 25925, 25926, 
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25927, _— 25929, 25930, 25931, 25932, 25933, — 25935, 25936, 25937, 

25938, 25939, 25940, 25941, 25942, 25943, 25944, 25945, 25946, 25947, 25948, 

25949, 25950, 25951, 25952, 25953, 25954, 25955, 25956, 25957, 25959, 25960, 

25961, 25962, 25963, 25964, 25965, 25966, 25967, 25968, 25970, 25971, 25972, 
26801, 26880, 26955, 27418 


26565 rng ape te pp 262-276) Measurement of 
in extraterrestrial material. Ni 


cosmogenic n 
K,; a. 3: * ie. (Un of California, San Diego, La — 
1981. A22/MF AO0Ol. Order Num 
DES2007875° 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Meteorites are rocks and pieces of iron-nickel alloy which 
fall to earth from time to time. They were formed about 4.6 billion 
years ago when our solar system was started. Thus it has been said 
that meteorites are the Rosetta stones of our solar system. We use 
the long-lived radioactive nuclides produced by cosmic ray bom- 
bardment, to study the history of the meteorites and also the histo- 
Fee ee ee 
hads, we hope we will ee eee 
oe Se : oe an We can also learn more 
about the nature and page cosmic rays. The accelerator 
on aueates aaa a Ge ieie> ae ce 
most cases by two or three orders of magnitude, but opens another 
set of cosmogenic nuclides which have not been measured yet. Al- 
ready Be (t/sub 1/2 = 1.6 x 10® y), **Cl (3.0 x 10° y) and I 
(1.6 x 107 y) in meteorites have been measured by accelerator mass 
spectrometry [3, 4, 7, 10]. Possible new candidates for measurement 
in extraterrestrial materials are 7*Al (7.2 x 10° y), **Ca (1.3 x 10° y), 
Fe (~ 10° y) and Ni (7.6 x 10‘ y). We hope also to measure 
148Sm (1.0 x 10 y) and ®*Nb (3.3 x 107 y). 


measurement of 
(Rutgers-the State Univ., "Piscataway y, NJ); Moniot, R.; 
Herzog, G.; Milazzo, T.; ; Savin, W. 1981. NTIS, 
PC 2/MF AOl. Order Number DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

A method of extending the range of determination of expo- 
sure ages is the measurement of the specific content of cosmic-ray 
produced stable rare-gas isotopes which, however, carry no intrin- 
sic time scale. One of the objects of our ‘°Be measurements is to 
apply the *°Be time scale to a recalibration of the production rate 
of *4Ne by comparing specific *4Ne (linear buildup) and *°Be (1-e/ 
sup -At/) measurements on the same meteorite. Another, more spec- 
ulative interest, is to search for time variations in the galactic 
cosmic ray flux within the solar system, as might be evidenced by 
discrepancies between age measurements based on radioisotopes 
with different half lives. 


26566 A 1. Pp 277-284) Tandem Van de 
Graaff meteorites. Kruse, T.H. 


26567 (ANL/PHY—81-1, 1. BP 310-319) Rare stable iso- 


topes in meteorites. Wilson, 
io). 1981. NTIS, PCA ADD/Me AOl. 
DE82007875. 

From Argonne symposium on high energy spectrometry; 
Argonne, IL, USA (11 May 1981). 

Secondary Ion Mass Spectrometry (SIMS) using accelerators 
has been applied with success to cosmic ray exposure ages and ter- 
restrial residence times of meteorites by measuring cosmogenic nu- 
clides of Be, Cl, and I. It is proposed to complement this work 
with experiments on rare stable isotopes, in the hope of setting con- 
straints on the processes of solar nebula/meteoritic formation. The 
relevant species can be classified as: a) daughter products of extinct 
nuclides (halflife = 2 x 10® y) -chronology of the early solar 
system; b) products of high temperature astrophysical processes - 
different components incorporated into the solar nebula; and c) 
products of relatively low temperature processes, stellar winds and 
cosmic ray reactions - early solar system radiation history. The use 
of micron-scale primary ion beams will allow detailed sampling of 
phases within meteorites. Strategies of charge-state selection, mo- 
lecular disintegration and detection should bring a new set of tar- 
gets within analytical range. The developing accelerator field is 
compared to existing (keV energy) ion microprobes. 


(Univ. of Toronto, Ontar- 
Order Number 
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—_ (INIS-SU—9, v2 62-70) tee Sai 
L.S.; Buyakov, I.F.; Triput, NS, Cess, R.D.; Calgwell, J. 
AN Belorusskoj SSR, Minsk. Inst. Teplo- i Massoobmena; 
tate Univ. of New York, Stony Brook (USA)). 1980. NTIS 
4 Sales Only), PC A09/MF AOl. Order Number 
2780408. 


as" 4. all union conference on heat-masstransfer; Minsk, 
Byelorussian, USSR 1980). 

Spectroscopic. investigation of planetary clouds and haze 
composition is carried out. Experimental evidence exists that the 
uppermost clouds of Saturn are composed of solid NHs, while solid 
SO, exists within the atmosphere of the Tovian moon Io. Infrared 
reflection spectra for slow and rapid deposition of solid NHs and 
SO, frost planetary layers formed at various temperatures are pre- 
sented. The problem of identification of solid NHs spectra within 
the Saturn emission spectrum is considered. 


26569 (LBL—12652, pp 132) Pion condensation and the 
evolution of neutron stars. Glendenning, N.K. (Lawrence 
Berkeley Lab., CA). Oct 1981. NTIS, PC A99/MF AOl. 
Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

A new property of pion condensation was noticed recently, 
that the pressure is anisotropic. This follows from the broken spa- 
tial symmetry. The anisotropy can be established by studying the 
stress-energy tensor. The chiral o-model including the o, 7 and w 
mesons is used to prove that the pressure anisotropy is finite at the 
equilibrium value of the condensate wave number. Consequences of 
an anisotropic pressure on the evolution of neutron stars are investi- 


gated 


26570 (LBL—12652, pp 556-574) Ultra-high energy col- 
lisions in astrophysics and cosmic rays. Gaisser, T.K. (Univ. 
of Delaware, Newark). Oct 1981. NTIS, PC A99/MF AO1. 
Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Knowledge of the chemical composition of primary cosmic 
ray nuclei is a prerequisite to understanding the origin, acceleration 
and propagation of the cosmic rays. Details of composition up to 
100 GeV/nucleon have been studied extensively for many years, 
and the subject is a mature one in this low energy region. At much 
higher energies the flux becomes so low tht the primaries cannot be 
studied directly, but can be observed only through their secondary 
cascades in the atmosphere. In the air shower energy region from 
10** to 10” eV the subject of cosmic ray composition is therefore 
still in its infancy. In this talk I briefly review the subject of high 
energy cosmic rays above 10'* eV with emphasis on the role of 
meson production and fragmentation in collisions between ultrarela- 
tivistic nuclei. 


26571 Average /sup 186,187,188/Os(n,y) cross sections 
and the age of the galaxy via **’Re decay to ‘*7Os. Winters, 
R.R.; Macklin, R.L. (Denison University, Granville, Ohio 
43023). Physical Review [Section] C: Nuclear Physics; 25: No. 
1, 208-212(Jan 1982). 

One measure of the age of the galaxy is derived from the 
Re-Os decay chronometer. The /sup 186,187/Os capture cross sec- 
tions are crucially important in the use of this chronometer. In this 
note we describe a small revision of our measurements and point 
out the high degree of consistency of the measured cross sections 
with the revised results from other laboratories. Using a standard 
model of nucleosynthesis and these cross sections, the duration of r- 
process nucleosynthesis is estimated to be (8.9 +- 2.0) x 10° yr, the 
age of the galaxy to be roughly-equal13.5 x 10° yr and the universe 
to be roughly-equal14.5 x 10° yr. 


26572 Mention of state of het Gage enter end super 
vae. Lattimer, J.M. (Department of Earth and Space Sci- 
ences, State University of New York at Stony Brook, § Stony 
Brook, New York 11794). Annual Review of Nuclear Science; 
31: No. 1, 337-374(Dec 1981 ). 

The liquid drop model is used to calculate the equation of 
state of the central cores of massive stars. (AIP) 
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26573 Interstellar chemistry: lene forma- 
tion. Anders, E. (Univ. of Chi , IL); Hayatsu, R. Science 
(Washington, D.C.); 214: 688-689(6 Nov 1981). 

Two opposing views are given for the formation of interstel- 
lar polycyanoacetylenes. One theory states that the carbon chains 
are formed by ion-molecule reactions in the gas phase. The oppos- 
ing theory is that the polycyanoacetylenes are produced by frag- 
mentation of polymerized cyanoacetylenes formed on grains. Each 
author states his reasons why he believes in his theory over the op- 
posing theory. However, both authors agree that cyanopolyacety- 
lenes are produced in nature in the absence of ion-molecule chemis- 
try, ie., the star IRC + 10216. (SC) 


26574 Formation of va remnants: The pre-blast- 
wave phase. Jones, E.M.; Smith, B.W.; Straka, W.C. (Los 
Alamos National Laboratory). Astrophysical Journal; 249: 
No. 1, 185-194(1 Oct 1981). 

The effect of stellar structure on supernova remnant forma- 
tion is studied with a series of computer models of a 10°" erg explo- 
sion in a 15 M/sub sun/ star. We find that immediately after the 
explosion shock wave travels down a steep density gradient, the 
material in the gradient goes into free expansion, forming a collaps- 
ible piston. At the outer edge of such a piston are two shock 
waves: the expanding supernova shock and a reverse shock moving 
back into the collapsible piston. Until the piston is completely col- 
lapsed it is Rayleigh-Taylor stable, but after collpse the inner mate- 
rial behaves as a massive piston and the interface is R-T unstable. If 
there is a significant mass in an external density gradient, the mate- 
rial between the supernova shock moving out through the interstel- 
lar medium and the reverse shock will be a singificant source of x- 
rays during the pre—blast-wave phase of remnant formation. 


26575 Radiation from an asteroid—neutron star collision. 
Howard, W.M.; Wilson, J.R.; Barton, R.T. (University of 
California, Lawrence Livermore National Laboratory). As- 
trophysical Journal; 249: No. 1, 302-307(1 Oct 1981). 

We calculate a zero impact parameter collision of a 5 x 107 
gasteroid with a 1.51 M/sub sun/ neutron star using a two-dimen- 
sional Lagrangian-Eulerian hydrodynamics code. The radiation 
transfer is followed with a Planckian LTE diffusion model, and al- 
lowed to couple to the matter through bremsstrahlung and Comp- 
ton processes. The effects self-gravity on the asteroid, relativity, 
and magnetic fields are not included. The kinetic energy of impact 
is converted into radiant energy within 1 ms of impact. However, 
the neutron star is rapidly (<1 ms) covered by a low-density opti- 
cally thick cloud that radiates within an order of magnitude of the 
Eddington limit at an effective temperature of only a few keV. 
Thus, such models, without the inclusion of confinement effects 
such as etic fields, are insufficient to explain cosmic y-ray 
bursts or the 1979 March 5 event. 


See Se Bae > oS eS 
observed by ee 1 and 2 in interplanetary 
; Carbary, J.F.; Keath, 
+ nay D.C.; Gloeckler, G 
ria, Los Alamos, NM). Journal of Geophysi- 

cal Research; 86: No. A10, 8125- $140(30 Sep 1981). 
Short-lived and long-lived ion flux increases (E> or =30 
keV) of Jovian origin have been observed by the low energy 
charged particle (LECP) instrumnet on the Voyager 1 and 2 space- 
craft. The short-lived events are observed more than 860 R/sub J/ 
upstream and more than 1500 R/sub J/ downstream of Jupiter. Ob- 
servations of long-lived events appear to be confined to < or ~200 
R/sub J/ upstream of Jupiter. The short-lived events last from a 
few minutes to a couple of hours, while the long-lived events last 
from 8 to 21 hours. Both types of events have sharp onsets and 
decays, are usually confined to energies below 1 MeV total energy, 
and show a large general enrichment of Z> or =6 particles rela- 
tive to proton and helium particles when compared with energetic 
particle events of solar or interplanetary origin. Many of the events 
have a noticeable peak in the energy spectrum above 100 KeV after 
the main portion of the event. In addition, the short-lived events 
(upstream and downstream) are (1) extremely anisotropic with a 
flow direction consistent with flow away from Jupiter, (2) display 
no noticeable velocity dispersion, and (3) display initially steep 
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energy spectra that flatten with time. The peak flux level at the 
lowest energies in the magnetosheath is similar to that observed 
during long-lived events. We conclude that a significant fraction of 
the particles observed during Jovian ion events originate from 
within the magnetosphere of Jupiter and simply leak out into the 
magnetosheath. If the interplanetary magnetic field favorable con- 
nects to the bow shock, particles can leak out into the interplan- 
etary medium. Together with the necessary leakage model, the ob- 
servations presented here cannot rule out the existence of a wave 
particle acceleration region located immediately upstream of the 
bow shock. 


Collapse to equilibrium of rotating, adiabatic 
spheroids. I. Protostars. Tohline, J.E. (Los Alamos Scientific 
Laboratory of the University of California). Astrophysical 
Journal; 248: No. 2, 717-726(1 Sep 1981). 

The role that rotation plays during the dynamic collapse of a 
protostellar gas cloud is examined here under the assumptions that 
the cloud conserves angular momentum and evolves along a fixed 
adiabat. An analytic model is presented that predicts what the final 
radius, density, temperature, and rate of rotation of the protostellar 
cloud will be for any chosen adiabatic exponent of the gas from the 
knowledge only of what the cloud’s initial ratio of thermal to gravi- 
tational energy (ao) and the initial ratio of rotational to gravitation- 
al energy (80) are. Assuming that all gas clouds are susceptible to 
fragmentation if they collapse to configurations having B> or 
=0.274, the model also predicts, from initial conditions alone, when 
a protostellar object will fragment into a multiple stellar system. All 
isothermal evolutions lead to fragmentation; evolutions in which 
the adiabatic exponent is greater than 3/4 are susceptible to frag- 
mentation only if ao is very small. 


26578 Further observational support for the limited-lati- 
tude magnetodisc model of the outer Jovian magnetosphere. 
Thomsen, M.F.; Goertz, C.K. (Max-Planck-Institut fuer 
Aeronomie, 3411 Katlenburg-Lindau 3, Germany). Journal 
of Geophysical Research; 86: No. A9, 7519-7526(1 Sep 1981). 

The distinction between the magnetic anomaly model of the 
outer Jovian magnetosphere (Dessler and Vasyliunas, 1979; Vasy- 
liunas and Dessler, 1981) and the magnetodisc model (as, for exam- 
ple, discussed most recently by Goertz (1981)) is reviewed, and a 
further observational comparison of the two models is pointed out. 
The comparison involves the latitudinal variation of the intensity of 
energetic charged particles confined near the magnetic equatorial 
plane. Because of this confinement, there should be a direct rela- 
tionship between the maximum latitude excursion (relative to the 
magnetic equatorial plane) made by a spacecraft during one 10-hour 
planetary rotation period and the ratio of the maximum intensity 
observed in the manetic equatorial plane to the minimum intensity 
observed off the equator. Thus if the maximum latitude excursion is 
large, the minimum between two maxima should be quite deep. If 
the maximum latitude excursion is known, a scale height for the en- 
ergetic particle confinement can be estimated from observed maxi- 
mum-to-minimum ratios. The two magnetospheric models (magnet- 
ic anomaly and magnetodisc) in general predict different maximum 
latitude excursions. For the outbound passes of Voyagers 1 and 2, 
these predictions are combined with observations of energetic parti- 
cle intensities (Krimigis et al, 1979a, b) to calculate the confinement 
scale heights for the energetic particles. For the magnetodisc 
model, the scale height is generally less than 2 R/sub J/ and is a 
weakly decreasing function of r, in excellent quantitative agreement 
with the scale height derived from a combination of simple MHD 
theory and a magnetic field model based on Pioneer 10 out bound 
magnetic field measurements (Goertz, 1976). The magnetic anomaly 
model, on the other hand, yields a scale height which apparently 
increases to large values at large radial distances. 


26579 Observation of X ray sources from the French- 
Soviet Prognoz 6 satellite instrument. Bui-Van, A.; Niel, M.; 
Vedrenne, G.; Violes, F. (Toulouse-3 Univ., 31 (France). 
— d'Etude —~ des Rayonnements). pp 1 of Con- 
ope International cosmic ray conference, 
Pane 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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26580 Cross correlation analysis of medium 
gamma ray data for the northern 
rosso, E.; Zych, A.D.; White, R.S. (California Univ., River- 
side (USA)). pp 2 of Conference . 17. In 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
oN Paris, France; Commissariat a l'Energie Atomique 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


energy 
J.; Zan- 


26581 Arrival direction of energetic cosmic 
ured with a fast timing Cerenkov light technique. UK. 
M.A.B.; Orford, K.J.; Turver, K.E. (Durham Univ. (UK)); 
Weekes, T.C. (Mount Hopkins Observatory, Harvard- 
Smithsonian Center for Astrophysics, Amado, Az (USA)). 
pp 3-6 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
The accurate arrival directions of air showers (<1°) availa- 
ble from a fast timing Cerenkov light experiment are used to search 
for point sources of ultra high energy ‘y-rays. The data span the 
energy range 5 x 10*° eV - 10'7 eV and were recorded in the period 
1977-1980 at Dugway, Utah. Most of the exposure was of the Ga- 
lactic anticentre region. Flux limits of approximately 107 3 to ap- 
proximately 2 x 10°'* cm™? sec”! for primaries of energy >= 3 x 
10** to >=10"" eV from the Crab nebula have been determined. 


rays meas- 


26582 Search for excess showers from Crab Nebula and 
other directions. Hayashida, N.; Ishikawa, F.; Kamata, K.; 
Kifune, T.; Nagano, M.; Tan, Y.H. (Tokyo Univ. (Japan). 
pp 7 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26583 Muon-poor extensive air showers from the direc- 
tion of the Crab pulsar. Dzikowski, T.; Gawin, J.; Gro- 
chalska, B.; Wasilewski, A.; Wdowczyk, J. (Lodz Univ. 
(Poland)). pp 8-11 of Conference rs. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
ro Paris, France; Commissariat a l'Energie Atomique 
1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

An excess of extensive air showers from the general direc- 
tion of the Crab Pulsar has been found on the level of about 4 
standard deviations. The showers are shown to be slightly deficient 
in muons. The various possible origins are discussed. The assump- 
tion that they are due to high energy photons from the Crab 
Pulsar, although very circumstantial in the light of the rather poor 
angular resolution of the device, is one of the possible causes of 
their origins. The other possibility that the excess showers come 
from the Galactic plane is not supported significantly by the new 
data. 


26584 Observations of optical emission from binary X- 
ray sources Vela X-1, X-per, Sco X-1 and A 0535 + 26. 
Sharma, D.P.; Na ja, B.V.; Marar, T.M.K. (ISRO Satel- 
-y Centre, Bangalore (India)); Bhattacharyya, J.C.; Mohin, 
S. (Indian Inst. of Astrophysics, Bangalore). pp 12 "of Con- 
ference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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26585 Studies of X-ray main GU). dwarfs with I.U.E. 
Coe, M.J. oo Univ. ). Dept. of Physics); 
Wi inghe, D.T. (Royal Observatory, Edinburgh 
(UK)). pp 13-16 of Conference . 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a l’Energie Atomique 
1981). 

( From 17. international cosmic ray conference; Paris, France 


13 Jul 1981). 

‘ Sn ne en ae 
December 1981, to study the UV spectra of three cataclysmic var- 
iables which are also known X-ray sources. Two of these sources 
2A0311-227 and VV Puppis, show many similarities with AM Her, 
whereas the third, 2A0526-328, seems to exhibit a rather different 
UV spectrum. 


26586 Long-term time variability of Cygnus X-1 in the 
hard X-ray region. Nakagawa, Michio (Osaka City Univ. 
(Japan). t. of Physics). pp 17 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26587 Observations of Vela X-1 by SAS II anticoinci- 
dence dome above 150 keV. Ozel, M.E.; Kiziloglu, U.; Tok- 
demir, F. (Ankara Univ. (Turkey)). pp 18-20 of Conference 
rs. 17. International cosmic ray conference, Paris, 13-25 
y 1981. Vol. 1, XG Session. Paris, France; Commissariat 

a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Plastic Anticoincidence dome of SAS II y-ray detector was 
sensitive to charged particles as well as X-rays in 150-1200 KeV 
range, while it had no angular and energy resolution. Its sensitive 
area was large (approximately 3000 cm”) and its integration time 
(.765s) was rather short. We looked for the already reported perio- 
dicities of Vela X-1 during about 6 months in 1972-1973. It seems 
that at these energies, the modulation of the X-ray flux at pulsar 
spin period of 283s is below our detection level while there is a de- 
tectable positive flux modulated by the binary orbital period of 
8.966d, at levels consistant with extra polations from lower ener- 
gies. 


26588 Upper limits to pulsed gamma ray emission from 
PSR 0833-45, 1747-46 and 1818-04, Cherry, M.L. (Pennsyl- 
vania Univ., i (USA)); Dunphy, P.P.; Chupp, 
E.L.; Forrest, D.J.; Ryan, J.M. (New Hampshire Univ., 
Durham (USA)). pp 21 of Conference papers. 17. Interna- 
tional cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, 
XG Session. Paris, France; Commissariat a l'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26589 History of the gamma-ray light curves of the pul- 
0833-45 


sars PSR0531+21 and PSR as measured by COS-B. 
Wills, R.D.; Bennett, K. (European Space Research and 
Technology Centre, Noordwijk (Netherlands)); Bi i, 
G.F. (Consiglio Nazionale delle Ricerche, Milan (Italy)) 
(and others). pp 22-25 of Conference papers. 17. Internation- 
al cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, 
XG Session. Paris, France; Commissariat a l'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The Crab and Vela pulsars (PSRO531+21 and PSRO833-45 
respectively) were among the earliest identified sources of high- 
energy gamma radiation and as such were among the earliest tar- 
gets selected for detailed study by Satellite COS-B. Data are now 
available from six separate epochs when the Crab was within 25° of 
the centre of the field of view and seven in the case of the Vela 
pulsar. The observations from which data were used in the present 
analysis are listed in the full paper. 
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26590 Observations of high energy gamma-rays from the 
Crab and the Vela pulsars. Gupta, S.K.; Ramana ag 
P.V.; Sreekantan, B.V.; Tonwar, S.C.; Viswanath, P. 
(Tata Inst. of Fundamental Research, Bombay (India)). pp 
26 of Conference . 17. International cosmic ray con- 
ference, Paris, 13-55 July 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26591 High energy gamma-rays from pulsars - An over- 
view of 5 years’ observations at Ootacamund. Bhat, P.N.; 
Gupta, S.K.; Ramana Murthy, P.V.; Sreekantan, B.V.; 
Tonwar, S.C.; Viswanath, P.R. (Tata Inst. of Fundamental 
Research, Bombay (India)). pp 27 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26592 Observations of gamma-radiation with the energy 
10*%eV from the Cyg X-3 in 1979-80. Fomin, V.P.; Neshpor, 
Yu.I.; Stepanian, A.A.; Zyskin, Y.L.; Vladimirsky, B.M. 
(Crimean Astrophysical Observatory, Nauchny, Crimea, 
(USSR)). pp 28-30 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
oH Paris, France; Commissariat a l'Energie Atomique 
1). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

During 1979-80 the observations of high energy gamma-ray 
emission (Esub(y)>=10"%eV) from the Cyg X-3 using the registra- 
tion of Cerenkov flashes of EAS were continued at the Crimean 
Astrophysical Observatory. Gamma-ray flux increased essentially in 
October 1980 (2,22% +-0,62% of cosmic ray background). This en- 
hancement of the flux was connected with sporadic component of 
the Cyg X-3 radiation and followed strong radio outburst in Sep- 
tember 26. 


26593 Periodic analysis of the sea arrival times of low 
energy air showers to search for possible 4.8 hr. Modulation 
associated with Cygnus X-3. Fegan, D.J.; Danaher, S. (Uni- 
versity Coll., Dublin (Ireland). Dept. of Physics). pp 31-33 
of Conference . 17. International cosmic ray confer- 
ence, Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The sea level arrival times of low energy air showers, 
(threshold 10'* eV.) measured with the U.C.D.-U.C.C. long base 
line coincidence system, have been analysed for a 4.8 hr. modula- 
tion associated with Cyg X-3. An upper limit of 1.9x10~*° photons 
cm™~? s~* has been placed on the gamma ray emission of the source 
above this energy. 


26594 Observations of Cygnus X-3, M87, 3C273 and 
SS433 at energies greater than 10'*eV. Danaher, S.; Fegan, 
D.J.; Porter, N.A. (University Coll., Dublin (Ireland). t. 
of Physics); Weekes, T.C. (Harvard-Smithsonian Center for 
Astrophysis, Mount Hopkins Obervatory, AZ (USA)). pp 
34-37 of Conference papers. 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The atmospheric Cerenkov technique has been used to ob- 
serve Cyg X-3, M87, SS433 and 3C273 for emission of high energy 
Gamma-rays. 
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of pulsars and Vladi- 
mirsky, B.M. (Crimean ysical Observatory, 
Nai y, Crimea (USSR)). pp 38-41 of Conference 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 1, XG Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 


13 Jul 1981 

( Pebee with ith high and low values of coefficient of transfor- 
mation of rotational energy into radioemission (>=5x10™* and 
<=10"* accordingly) show essentially different features: the first 
ones are characterized by a large scale of distances above galactic 
plane, their periods are proportional to the strength of pulsar mag- 
netic field. The second ones have characteristic times proportional 
to kinematic ages being connected with the plerions. All y-emitting 
pulsars belong to this group and their number in the Galaxy ex- 
ceeds several thousands. 


26596 Pulse ex and spin change of Vela X-1. Haya- 
kawa, S.; Nagase, F. (Nagoya Univ. (Japan)). pp 42-45 of 
Conference pa papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul_ 1981). 

X-ray pulsar Vela X-1 was observed with X-ray astronomy 
satellite Hakucho in March 1979 and in March and December 1980. 
The energy and binary phase dependences of the X-ray pulse pro- 
file are accounted for in terms of the circumstellar absorption possi- 
bly associated with the accretion flow pattern. The spin period was 
found to increase over the time span of 22 months, in contrast to a 
gradual decrease observed in 1976 - 1978. 


26597 Calculations of space distribution of the emission 
of the Crab Nebula. Zyskin, Yu.L.; Savina, L.Ya.; Stepanian, 
A.A. (Crimean Astrophysical Observatory, i 
Crimea (USSR)). pp 46-49 of Conference yoy 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. Vol. 
1, XG Session. Paris, France; Commissariat a l’'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul ee. 

The brightness distribution, position angles and degree of po- 
larization in the Crab nebula are calculated. The space distribution 
of magnetic field strength H is adopted to be the same as for mag- 
netic dipole radiation but H-dependence on distance to pulsar is as- 
sumed to be H approximately tausup(0.35). From comparison be- 
tween the calculation results for hard X-ray brightness distribution 
and the observation it was found that the projection of pulsar’s spin 
to the sky plane is directed along the small axis of the Crab nebula 
and the angle thetap between pulsar’s spin and the line of sight is 
within 65°-80°. 


26598 Model of the Cyg X-3. Stepanian, A.A. (Crimean 
Astrophysical Observatory, os Crimea (USSR)). pp 
50-53 of Conference papers. International cosmic ray 
conference, Paris, 13-25 July Moen Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul pe~- 

model of the Cyg X-3 consisting of a pulsar and a normal 

star is pode an The outflow of ionized gas with frozen magnetic 
field envelop the binary system. The electrons accelerated by pulsar 
generate the synchrotron radiation in the magnetic field. The 
system of kinetic equations for particles and photons was solved nu- 
mericaily to consider the influence of inverse Compton scattering 
of electrons on photons upon the spectrum of the synchrotron radi- 
ation. 


26599 Inverse Compton gamma rays from cosmic X-ray 
sources. Schlickeiser, R. (Max-Planck-Institut fuer Radioas- 
tronomie, Bonn (Germany, F.R.)). pp 54-57 of Conference 
pa . 17. International cosmic ray conference, Paris, 13-25 
~ 1981. Vol. 1, XG Session. Paris, France; Commissariat 
a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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The inverse Compton gamma ray emissivity of two powerful 
cosmic X-ray sources, Cyg X-3 and Cir X-1, is considered. It is 
shown that previous calculations of the gamma ray flux from these 
objects have overestimated these fluxes by at least one order of 
magnitude. 


26600 Scaling from Jupiter to and the acceleration 
of cosmic ray particles by ‘an, C.Y. (Arizona Univ., 
Tucson (USA)); Wu Ji (Space Physics Institute, Acade- 
mia Sinica, Beijing (China Lap S041 of Contheonee apes. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 1, XG Session. Paris, France; Commissariat a 
l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Following the principle of similitude, we scaled the energy 
loss by Jupiter through the acceleration of high energy particles to 
that of Crab pulsar. The scaling was further checked by comparing 
the deduced masses of 73 pulsars with the theoretical limits for neu- 
tron stars. Using the scaling constant and deduced pulsar masses, 
we estimated the rates of acceleration of high energy particles by 
the pulsars; the Crab outshines all others combined. 


26601 Tearing mode instability in the accretion disc of 
neutron star and rapid X-ray burst. Wang De-yu (Southwest- 
ern Institute of Physics, a eae a 

ent of Astronomy, Nanjing a 

China)). pp 62-65 of Conference 17. i 
cosmic ray conference, Paris, 13-25 July 1981. VoL 1, XG 
= Paris, France; Commissariat a |'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

This article studies the tearing mode instability in the neutral 
sheet around the neutral star with plasma flow velocity and exter- 
nal source. The tearing mode instability produce radial velocity in 
the resistive layer, it may be the cause of Kruskal-Schwarzschied 
instability at the inner boundary of accretion disc. The results is 
used to explain the burst mechanism of the rapide X-ray burst 
source MXB 1730-335. 


weak gamma-ray burst, solar 
fev cusst, cul elle tal eee aes te a a balloon-borne 
detector array. Wilson, R.B. (Alabama Univ., Huntsville 
(USA)); Fishman, G.J. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). pp 66 of Conference . 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. Vol. 
1, XG Session. Paris, France; Commissariat a l‘Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26603 y ray 


bursts observation with the French-Soviet 
Barat, C.; Chambon, G.; Hurley, ms — 
M.; Vedrenne, G. (Toulouse-3 Univ., 31 (France). Cen 

d'Etude Spatiale des Rayonnements); Estuline, LV.; saa 
sov, A.V.; Zenchenko, V.M. (Institute for Space Research, 
Academy "of Sciences of the USSR, Moscow). pp 67 of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 Jul 1981. Vol. 1, XG Session. Paris, France; 


Commissariat a |’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26604 Do gamma-ray bursts contain photons of energies 
>= 1 GeV. Go N.V.; Gupta, S.K.; Ramana 
Murthy, P.V.; Sreekantan, B.V.; Tonwar, S.C.; Viswanath, 
P.R. pp 68 of Conference papers. 17. International cosmic 
ray conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
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26605 Cosmic origin of the atmospheric fluorescence 
pars esos ot Cotsene, iat, Razdan, H.; 3 Sepru, 
L. (Bhabha Atomic Research die cam a, Sees 

(India)). pp 69-72 of Conferen ternational 
cosmic ray conference, Paris, 13. 25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a |'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

An experiment (1) has been in operation at Gulmarg, 
(phisub(m)= 24.5°N, lambdasub(m)= 147.2°), to record short time- 
scale y-ray bursts of cosmic origin through the detection of 1 N 
bands of N2+, excited by the burst photons in the terrestrial atmos- 
phere (2). During June 1972-June 1978, a variety of fluorescence 
and non-fluorescence pulses have been observed. In this paper, we 
discuss the astrophysical implications of the atmospheric fluores- 
cence pulses (AFP) in the context of y-ray bursts (GRB) detected 
by satellites (3) as also those expected to accompany outbursts (4,5) 
in supernovae (SN) and primordial black-holes (PBH). 


26606 Atmospheric fluorescence pulse profiles for impul- 
sive X- and y-ray bursts. Bhat, C.L.; Kaul, SK: Kaul, C.L.; 

Sapru, M.L. (Bhabha Atomic Research Centre, Srinagar, 
Kashmir (India)). pp 73-76 of Conference pee 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. vol. 
1, XG Session. Paris, France; Commissariat a l'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We present here the results of a numerical computation on 
the time-profile of an atmospheric fluorescence pulse (AFP), ex- 
pected to be recorded by a ground-based, wide field view detector, 
when an impulsive X-or y-ray burst is incident on the top of the 
atmosphere. By considering the actual height-distribution of the at- 
mospheric fluorescence emission, as opposed to the thin-layer ap- 
proximation (1), we show that a distinct ‘knee’ feature emerges in 
the pulse-profile for energies < 55 KeV. In addition, the results ob- 
tained on timing parameters of AFP for a system of narrow-field 
detectors, oriented along different zenith directions, are also dis- 
cussed. 


26607 Microsecond time-scale optical pulses detected at 
Gulmarg and Srinagar. Bhat, C.L.; Sapru, M.L.; Razdan, H 
Kaul, C.L. (Bhabha Atomic Research Centre, hey 
Kashmir (India)). pp 77-80 of Conference papers. 17. Inter- 
national cosmic ray conference, Paris, 13-25 July 1981. Vol. 
1, XG Session. Paris, France; Commissariat a l’'Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We have been detecting atmospheric Cerenkov pulses (ACP) 
at Gulmarg (altitude = 2743 m) and Srinagar (altitude = 1524 m) 
with an average rate of approximately 1 min~'. While a majority of 
the recorded events are due to cosmic ray primaries of energly 
>=10**eV, a few recorded within 1s of each other may be initiat- 
ed by antiv burst (1) or by y -ray bursts of primordial black hole 
(pbh) origin (2). Another plausible source of these correlated ACP 
can be ultra high-energy -rays in the tail of the energy spectrum 
of a cosmic y-ray burst (3). In this study, we have utilized ACP 
data to investigate these different possibilities and have also dis- 
cussed the consequences that the detection of these photons in the 
y-ray bursts (GRB) would have on their origin. 


26608 Einstein observations of the 1978 November 19 
gamma ray burst source field. Pizzichini, G. (Consiglio Na- 
zionale delle Ricerche, Bologna (Italy)); Cline, T.L.; Desai, 
U. (National Aeronautics and S Administration, ’Green- 
belt, MD (USA). Goddard Space Flight Center) (and 
others). pp 81 of Conference pape pers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


Commissariat a l'Energie Atomique > 
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Origin of the unique gamma ray burst of March 5, 
1979. Marar, T.M.K.; Jain, A.K.; Sharma, D.P.; Kasturiran- 
» K.; Rao, UR. (ISRO Satellite Centre, Bangalore 
findi a). pp 82 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a l’'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 

(13 Jul 1981). 


26610 Model for the cosmic ‘y-ray burst event on March 
5, 1979. Qu Qin-Yue; Xu Ao-ao ent of Astronomy, 
Nanjing University, (China)); Wang De-Yu (Southwestern 
Institute of Physics, Nanjing (China)); Li Ze-Quing Beijing 
University (China)). pp 83-86 of Conference gg 
ternational cosmic ray conference, Paris, 13-25 July 1981, 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

In this paper the energy spectra, the luminosities and the 
time profiles of the y-ray burst event on March 5, 1979 are dis- 
cussed. The curves fitted to the observed energy spectra and their 
parameters are given. A morphological model is suggested to ex- 
plain the energy spectra and radiation energy both in burst phase 
and in pulsating phase as well as the time profile in pulsating phase. 
Finally, a possible mechanism is proposed to provide the necessary 
parameters for the morphological model. 


26611 Recent precise location of yy ray bursts. Barat, C.; 
Chambon, G.; Hurley, K.; Niel, M.; Vedrenne, G. (Tou- 
louse-3 Univ., 31 (France). Centre d'Etude Lg des 
Rayonnements); Estuline, I.V.; Zenchenko, V.M. (Institute 
for Space Research, Academy of Sciences of the USSR, 
Moscow). pp 87 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
oH Paris, France; Commissariat a l’Energie Atomique 
1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26612 Gamma-ray burst measurements at low fluxes. 
Beurle, K.; Bewick, A.; Mills, J.S.; Quenby, J.J. (Imperial 
Coll. of Science and Technology, London (UK). Blackett 
Lab.). pp 88-91 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
‘eh. Paris, France; Commissariat a l'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Recent measurements of the number of cosmic gamma-ray 
bursts per year at small flux levels continue to show significant de- 
viation from the N(>S) varies as Ssup(-3/2) power law for the rate 
N(>S) at size S which would apply to a uniform source distribu- 
tion. In particular Fishman et al (1978) and Agrawal et al (1979) 
find flux limits two orders of magnitude lower than those expected 
when the Vela (Strong et al 1974) data is extrapolated by the Ssup(- 
3/2) law to flux levels approximately 5 x 10-* erg cm™*. Spherical 
halo, monoluminosity source distributions discussed by Jennings 
and White (1980) have failed to satisfy these data although consist- 
ent with triangulation results obtained by spacecraft networks on a 
small number of individual burst arrival directions (Hurley 1979). 
On the other hand, thick disk source models seem to satisfy the ob- 
served In N - In S distribution. 


26613 Gamma-ray bursts: discussion on the log N-log S 
curve. Rothenflug, "RE: Durouchoux, P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service d’Electronique Physique). pp 92-94 of Conference 
eee rs. 17. International cosmic ray conference, Paris, 13-25 

1981. Vol. 1, XG Session. Paris, France; Commissariat 
a Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 





An analysis of the spatial distribution of y-ray bursts shows a 
quasi isotropic distribution whereas the log N-log S curve does not 
fit all along to a Ssup(-3/2) law, typical of an isotropic distribution. 
We describe hereafter a model where y-ray bursts occur in the ga- 
lactic halo. Using as free parameter the maximum luminosity of the 
bursts, the index of the luminosity function power law, and the halo 
radius, we show that our model fits quite well the experimental 
data either with an halo radius of 20 Kpc, a maximum luminosity of 
10“ ergs and a luminosity index of 1.6 or a halo radius of 30 Knc, a 
maximum luminosity of 10“ ergs and a luminosity index of 2.0. By 
increasing the number of burst measurements it would be able to 
achieve to a final decision between disk and halo models. 


26614 High resolution measurement of hard X-ray fea- 
tures in the spectrum of Hercules X-1. Tueller, J.; Cline, T.; 
Paciesas, W.; Teegarden, B. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center); Boclet, D.; Durouchoux, P.; Ha- 
meury, J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service d’Electronique Physique); 
Haymes, R. (Rice Univ., Houston, TX (USA). pp 95-98 of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 “ily 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Hercules X-1 was observed over an 8-hour interval on 24 
September 1980 during a balloon flight of a fine energy resolution 
(approximately 1.4 keV FWHM) hard X-ray telescope. At that time 
the source was near the maximum of its 35-day cycle and had just 
emerged from its binary eclipse. The 1.238 sec pulsations were 
present out to at least 50 keV. No narrow line features were ob- 
served in the source spectrum (3 sigma upper limit of 2.2x10~* pho- 
tons/cm*sec from 50 to 65 KeV). The pulsed continuum could not 
be fit well with a simple power law or thermal spectrum. Accept- 
able fits were obtained with a thermal spectrum plus either a 43.9 
keV emission line or a 34.8 keV absorption line. 


26615 Hard X-ray spectrum of Her X-1. Ubertini, P.; 
Bazzano, A.; La Padula, C.D.; Polcaro, V.F. (Consiglio Na- 
zionale delle Ricerche, Frascati (Italy). Lab. di Astrofisica 
Fundame Manchanda, R.K.; Damle, S.V. (Tata Inst. of 
Seog Research, Bombay (India)). pp 99-102 of Con- 
are. 17. International cosmic ray conference, 
Pann 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
The results of a balloon borne hard X-ray observation of 
Her X-1 is presented. The experiment, released from the base of 
Hyderabad (India) the 19th April 1980, was a collaboration be- 
tween the Istituto di Astrofisica Spaziale (Italy) and the TIFR 
(India). The data obtained are compatible with a thermal emission 
at low energy with a strong emission line overimposed on the con- 
tinuum around 50-60 keV. 


26616 Measurement of the atmospheric 0.511 MeV 
gamma rays with a high resolution spectrometer. Ayre, C.A.; 

Bhat, P.N.; Owens, A.; Summers, W.M.; Thompson, M. G. 
(Durham Univ. (UK)). pp 107-110 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We report the measurement of the 511 KeV y-rays in the at- 
mosphere using an actively collimated solid state detector. This 
high resolution (1.7 KeV at 511 KeV) y-ray spectrometer was 
flown on a balloon over Palestine, Texas, USA, on 28th August 
1979. The counting rates of 511 keV photons were measured at var- 
ious atmospheric depths. It is concluded that the observed rate 
mainly owes its origin of two components: atmospheric 511 keV 
photons leaking through the shield and annihilation photons result- 
ing from the B* decay of the radioactive nuclei produced locally as 
a result of proton and neutron interactions in the atmosphere. 
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26617 Origin of 0.511 MeV emission from the panes 
center. Lingenfelter, R.E. (Center for Astroph 

Sciences, University of California, La Vole, CA CA 
(USA)): R.; Leiter, D. (National Aeronautics and 
Space Fi Fligh —— 112 MS { Confoene, 7. 

t ter - re) erence 

Sasseatialal cosmic at daatinanen Paris, 13-25 Ply 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We review the observations of 0.511 MeV positron annihila- 
tion radiation from the direction of the Galactic Center, and discuss 
the implications of temporal variations of the line intensity, the 
shape of the line emission region. These observations appear to re- 
quire a compact source at the Galactic Center, and within the con- 
straints of both the 0.511 MeV observations and the hard X-ray, in- 
frared and radio observations, we propose a model of positron pro- 
duction and annihilation around a massive black hole in the Galac- 
tic Nucleus. 


26618 Gamma ray lines from buried Supernovae. Morfill, 
G.E. (Max-Planck-Institut fuer Kernphysik, Heidelberg 
(Germany, F.R.)); Meyer, P. (Chicago Univ., * —— 
Enrico Fermi Inst.). pp 116 of Conference 5 oat 7. Inter- 
national cosmic ray conference, Paris, 13-2 uly 198}. Vol. 
1, XG Session. Paris, France; Commissariat a l’Energie Ato- 
mique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26619 Primary spectrum of high energy electrons and dif- 
fuse X-ray sources. Xu Chun-xian (Institute of High Energy 
Physics, Academia Sinica); Zhang He-qi (Purple Mountain 
Chosuten, Academia Sinica). pp 117-120 of Conference 
pa rs. 17. International cosmic ray conference, Paris, 13-25 

y 1981. Vol. 1, XG Session. Paris, France; Commissariat 
a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Non-steady state electron spectrum in interstellar medium is 
investigated by using the model of isotropic diffusion of primary 
cosmic electrons originated from explosion of supernovae. The dif- 
fusion coefficient is determined semi-experientially according to 
particle's resonant scattering on the turbulent hydromagnetic wave. 
Comparing the solution of the diffusion equation with the electron 
spectrum which is measured to be 2. Assuming that the electron in- 
verse Compton scattering on 2.7°K background field forms diffu- 
sion X-ray sources, we deduce the energy--state function, and then 
obtain the X-ray spectrum near the Earth. The index 2 decided 
above can also be used to account for the X-ray spectrum index of 
Crab Nebular. 


26620 Electron bremsstrahlung from interstellar clouds. 
Morfill, G.E. (Max-Planck-Institut fuer Kernphysik, Heidel- 
berg (Germany, F.R.)). pp 121 of Conference papers. 17. In- 
ternational cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26621 New determination of 70 decay gamma ray spec- 
trum and the spectral shape of y-rays from cosmic ray 
sources. Stephens, S.A. (Tata Inst. of Fundamental Re- 
search, Bombay (India)). pp 122 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l’'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 





. -(T. 
ye Fundamental Research, Bombay (India)). pp 123-126 of 
Conference papers. 17. International cosmic ra’ conference, 
Paris, 13-25 “ily 1981. Vol. 1, XG Session. France; 
Commissariat a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 


(13 Jul 1981). 

i soft X-ray brightness maps of the sky have been 
constructed. The maps covering nearly 30% of the sky with 5° spa- 
tial resolution, are presented for two energy bands: 0.1-0.4 keV (L- 
band) and 0.4-1.0 keV (M-band). Spatial distributions in the two 
maps are quite different, indicating spectral as well as brightness 
variations over the sky. Some of the previously unscanned regions 
and a portion of the North Polar Spur have been observed to be 
very bright. 


26623 Extended regions of diffuse soft X-ray emission. 
Singh, K.P.; Naranan, S.; Sreekantan, B.V. (Tata Inst. of 
Fundamental —_y Bombay (India)). pp 127-130 of 
Conference papers. 17. International cosmic ra conference, 
Paris, 13-25 “uly i981. Vol. 1, XG Session. France; 
Commissariat a l'Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 


(13 Jul 1981). 

Extended regi of diffuse soft X-ray emission in the C- 
band (0.1 - 0.5 keV) and M-band (0.5-1.5 keV) were detected in a 
soft X-ray survey of the southern galactic hemisphere. Three ex- 
tended regions are approximately coincident with broad regions of 
very low neutral hydrogen column density. Emission from a few 
million degree hot plasma is required to explain the excess soft x- 
ray emission from these regions. 


26624 Extent of the hot 
Arnaud, M.; Rocchia, R.; Rothenflu 
(CEA Centre d'Etudes Nucleaires de 


interstellar phase (10°K). 
R.; Soutoul, A. 
lay, 91 - Gif-sur- 


Yvette (France). Service d’Electronique Physique). pp 131- 


134 of Conference 17. International cosmic ray con- 
ference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

We discuss the extent of the hot interstellar phase (approxi- 
mately 10°K) in the direction of the cloud revealed by Strong and 
Lebrun (1981). The distance (80pc) of the cloud is estimated from 
measured variation of reddening versus distance in its direction. No 
X ray absorption by the cloud was observed. This indicates that the 
hot plasma has an extent less than 80pc, the cloud distance. The 
value 80pc well agrees with the radius of a SNR supposed to be 
associated with the hot plasma. 


26625 Abundances and temperatures in the hot phase of 
the interstellar medium from X-ray measurements. Rothen- 
flug, R.; Rocchia, R.; Arnaud, M. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
none ob Physique). pp 135-138 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 1, XG Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Lines of CV, CVI and OVII ions from the hot interstellar 
medium was recently detected with a solid state spectrometer 
(Schnopper et al., 1981, Ap.J.submitted). The temperature determi- 
nation of this experiment is compared with previous measurements 
and the consequences of the choice of the ionization equilibrium 
calculations are examined. Possible explanations for measured tem- 
perature discrepancies are proposed. 
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: region. 
Nazionale delle Ricerche, 
Milan (Italy)); Space Research and 
pp Iie Rcae ie Noordwijk oe (and others). 
139-142 of = Rae 7. International cosmic 
conference, Paris, 13-25 Jul 1981. Vol. 1, XG Session. 
Paria, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

It is the purpose of the present paper to show an improved 
correlation between the gamma-ray map of the region and recent 
radio-astronomical data, kindly supplied by the observers. The 
radio maps in turn show a good correlation with the optical data 
outlining the various clouds by their absorption of background 
stars: it appears that gamma-ray astronomy, even within present- 
day limitations, can be used as a new tracer of ISM. 


26627 Gamma-ray emission from the Orion cloud com- 
plex and the ratio CO/H:. Masnou, J.L. (CEA Centre 
d'Etudes po meme de Saclay, 91 - Gif-sur-Yvette (France). 
Service d rs Physique); Stro A. (Durham 
Univ. (UK); Canal C. (Observatoire de Section de 
Meudon, 92 (France)). op 143-145 of Conference rs. 17. 
International cosmic ray ~——y. Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The aim of this paper is to provide a new value of the ratio 
N(Ha)/N(*CO) by making a comparison between the COS-B 
gamma-ray survey above 100 MeV and the CO survey of the Orion 
cloud complex. 


26628 COS-B gamma-ray measurements, cosmic rays and 
the local interstellar medium. Strong, A.W.; Bignami, G.F.; 
Caraveo, P.A. ( Nazionale delle Ricerche, Milan 
(Italy)) (and others). pp 146-149 of Conference papers. 17. 

International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Two identifications of COS-B y-ray excesses with known 
molecular clouds have already been reported: rho Oph. and Orion. 
Here we summarize the results obtained in (1981) and draw atten- 
tion to longitudes 1>240° where new H1 data have become availa- 
ble. 


26629 Gamma rays from specific molecular clouds. Issa, 
M.R.; Riley, P.A.; Li Ti pei; Wolfendale, A.W. (Durham 
Univ. (UK)). pp 150-153 o Paris, 1325 rs. 17. Interna- 

tional cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, 
XG Session. Paris, France; t a l'Energie Atomi- 


From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

An examination is made of the characteristics of specific 
local molecular clouds which might be visible in y—rays. Data 
from the SAS II and COS B satellites are used to derive observed 
‘y-ray fluxes and flux limits and comparisons are made with expec- 
tation. It is found that on average not much enhancement is needed, 
i.e. most clouds are inert, but some may need an excess of cosmic 
rays. Models for the latter are examined. 





3265 / ERA VOL. 7, NO. 9 


Diffuse cosmic and ic gamma radiations 
cheerved from 0 lange epuk chamber ie 8 - eS ae 
range. Lavigne, J.M.; Niel, M. (Toulouse-3 Univ., 31 
(France). Centre d'Etude Spatiale a Rayonnements); 

B.; Bonfand, E.; Parlier, B.; Gros, M. (CEA 
Centre d'Etudes Nucleaires de Saclay, 1 - Gif-sur-Yvette 
(France). Service d’Electronique Physique); Rao, K.R. (In- 
stituto de Pesquisas — ae of ee 
(Brazil)). pp 190 of Conference Pos International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
OTe Paris, France; Commissariat a l’Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26631 Measurements of diffuse gamma rays above 4 
MeV in the galactic center region. Agrinier, B.; Bonfand, E.; 
Parlier, B.; Gros, M. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Tt (France). Service d’Electronique 
Physique); Lavigne, J.; Niel, M. (Toulouse-3 Univ., 31 
(France). Centre d'Etude Spatiale des Rayonnements); Rao, 
K.R. ituto de Pesquisas Sao a dos Campos 
(Brazil)). pp 191 of Conference = International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
one Paris, France; Commissariat a l’Energie Atomique 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26632 Medium energy gamma rays from the galactic 
center direction. Zanrosso, E.; Long, J.L.; eo A.D.; 
White, R.S. pp 192 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
CTY Paris, France; Commissariat a l'Energie Atomique 
1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26633 Sky map of the galactic anticenter at MeV-gamma- 
ray energies. Graser, U.; Schoenfelder, V. (Max-Planck-In- 
stitut fuer Extraterr. Physik Garching (Germany, F.R.)). pp 
193 of Conference pa — 17. International cosmic ray con- 
ference, Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26634 Interior properties of red giants. Iben, I. Jr. (illi- 
nois Univ., Urbana (USA)). pp 3-24 of Physical processes in 
red giants. Iben, I. Jr. (Illinois Univ., Urbana (USA)); Ren- 
zini, A. (Bologna Univ. (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

In this paper, the primary focus is on the interior evolution 
of red giants, the major emphasis being on the evolution of stars 
during the double shell-burning stage. This stage is not only most 
interesting from the point of view of the interior physics, but, as a 
consequence of recent relevant observational work, it is of extreme 
interest as a testing ground for our overall theory of mixing in red 


giants. 


26635 Photospheres of red-giant stars. Gustafsson, B. 
(Uppsala Univ. (Sweden). Astronomiska Observatoriet). pp 
25-40 of Physical processes in red giants. Iben, I. Jr. (Illinois 
Univ., Urbana (USA)); Renzini, A. (Bolo Univ. (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Various empirical methods for studying the physical proper- 
ties of red-giant photospheres are illustrated by examples of recent 
studies. Certain branches of the theory of late-type photospheres, 
where progress has recently been made or will probably be made 
within a near future, are commented on. 
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giants and their relation 
Wing, IF. .F, (Ohio State Univ. e” 
Columbus (USA) pp 41-4 ) 41-46 of Physical processes in red 
~~ Iben, I. Jr. (Illinois Univ., Urbana fUSA)); Renzini, 
A. (Bolo Univ. (Italy)) (eds.). Dordrecht, Nether! ; 

D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Color temperatures of red giant stars can be calibrated in 
terms of effective temperature if the colors are measured at wave- 
lengths of minimal discrete absorption and nearly equal continuous 
opacity. The problem of selecting suitable wavelengths in the com- 
plex spectra of M stars is discussed; measurements in the near in- 
frared are recommended for early M stars, and the inclusion of a 
measurement at 4.00 ym is very helpful for stars later than about 
MS. Color temperatures based on infrared continuum points appear 
to confirm the new scale of effective temperatures derived by Ridg- 
way et al., in that line-blanketed models of those effective tempera- 
tures are able to reproduce the observed color temperatures. A pro- 
gram of direct measurements of absolute infrared monochromatic 
fluxes is now in progress. 


26636 a re 
to the effective 


26637 Carbon star effective temperatures. Ridgway, 
S.T.; Jacoby, G.H.; Joyce, R.R.; Wells, D.C. (Kitt Peak Na- 
tional Observatory, Tucson, AZ se PP 47-49 of Physi- 
cal processes in red giants. Iben, I (illinois Univ., 
Urbana (USA)); Renzini, A. ‘Bolo “Univ. (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

A new stellar angular diameter is consistent with a proposed 
relation between effective and color temperature. Verification by 
model atmosphere studies is urgently required and the authors con- 
sider here empirical corrections to the narrow band color tempera- 
tures. Data for the star TW Oph are presented and in view of the 
certain oversimplifications of a one parameter abundance correction 
for Tc, and the substantial uncertainty in reddening, the result is 
reasonably consistent with the proposed Te(Tc,CN/C,) relation. 


26638 Effect of [CNO/Fe] on evolution of extremely 
metal poor red giants. Rood, R.T. rte geen Char- 
lottesville (USA)). 51-54 of Physi rocesses in red 
- Iben, I. Jr. (Illinois Univ., Urbana (USA)); Renzini, 

A. (Bolo Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D. Reide (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Evolutionary tracks have been computed up to the core He 
flash for stars of varying [CNO/Fe] for values of mass and [Fe/H] 
appropriate for the most metal poor globular clusters (GC) and 
dwarf spheroidal galaxies (DSG). The results include the facts that 
(1) the location of the red giant branch (RGB) in the H-R diagram 
depends only on Fe, (2) CNO determines the structure of the deep 
interior including the core mass and luminosity at flash, (3) the be- 
havior of the base of the convective envelope depends on both. 


26639 

flash: a comparison between 

J.A. (Cerro Tololo Inter-American Observatory, La Serena 

(Chile)); Persson, S.E. (Mount Wilson Observatory, Pasade- 

na, CA (USA)); Cohen, J.G. (Palomar Observatory, Pasade- 

na, CA (USA)). 55-62 of Physical processes in red 

wr I. Jr. ois Univ., Urbana (USA)); Renzini, 
fa Univ. (Italy)) (eds.). Dordrecht, Netherlands; 

D. pe (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The authors discuss how well theoretical giant branch tracks 
reproduce empirically determined temperature, luminosity loci for 
globular cluster giant branches. Particular emphasis is placed on the 
location of the helium flash - the termination point of a low mass 
star’s first ascent of the giant branch. 
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26640 Metal abundance of giants in the Draco dwarf 
- results of a spectroscopic survey. 
D. (Kitt Peak National Observatory, ———- 
AZ (USA)). 71-76 of Physical processes in red gian 
Iben, I. Jr. ois Univ., Urbana (USA)); Renzini, A. * - 
Univ. (Italy)) (eds.). Dordrecht, Netherlands; D 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

‘ Spectrophotometric observations (resolution 8A) have been 
obtained for nine Draco giants with the IIDS scanner on the 
KPNO 4 m telescope. A preliminary analysis using K-line equiv- 
alents widths shows an order of magnitude range in metal abun- 
dance: from +0.5 to -0.5 with respect to [Fe/H] of the giants in 
M92. The giants of Zinn’s B branch are more metal-poor than those 
on his A branch but the difference is larger than he deduced. 


Observations and theories of mixing in red giants. 
a J.M. (Texas Univ., Austin (USA). Dept. of Astron- 
omy). pp 77-114 of Physical rocesses in red giants. Iben, I. 
Jr. ois Univ., Urbana (USA)); Renzini, A. (Bologna 
(1981). (Italy)) (eds.). Dordrecht, Netherlands; D. Reidel 


(198 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

, Available data on abundances, luminosities, masses, techne- 
tium line strengths, and other properties of the peculiar red giants 
of the disk population are reviewed in order to provide a set of ob- 
servational constraints on proposed theories of mixing and nucleo- 
synthesis during advanced red giant evolution. The observations 
suggest that mixing occurs in stars of all masses, ages, and composi- 
tions, sets in by a core mass of about 0.5 solar masses in double- 
shell models, and either terminates by a core mass of about 0.8 
solar masses or is stochastic in nature, with different mixing prob- 
abilities for stars of the same initial mass and composition. Evidence 
concerning luminosities, s-process abundance distributions, and Mg 
and Ti isotopic ratios in these stars imply that **Ne(a,n)**Mg is not 
the neutron source in most observed peculiar red giants, which 
have small masses. None of the constraints are satisfied by existing 
stellar evolution calculations. A number of potentially important 
physical effects which may lead to mixing, involving turbulence 
phenomena, magnetic fields, and rotational instabilities, are re- 


26642 Chemical , Samanta of red giants - the first 
dredge-up phase. Lam D.L. (Texas Univ., Austin 
(USA). Dept. of Astronomy). PP 115-134 of Physical proc- 
esses in red giants. (Bologs (Illinois Univ., Urbana 
(USA)); Renzini, A. —— Univ. (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

“ From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 

80). 

The first dredge-up changes the red giant atmosphere abun- 
dances of Li, Be and B and the participants in the CNO-cycle. 
Theoretical predictions are reviewed and compared with the ob- 
served abundance changes. For the G and K giants (M < or ap- 
Se en ae nee Se Se ae 

abundance changes are in fair agreement. The ™C-rich giants 
appear during the main sequence phase to have experienced a slow 
mixing within the radiative zone outside the core. The supergiants 
including Cepheids show an O deficiency that is not predicted by 
standard theory. The speculation is offered that the ON-cycle proc- 
essed material is transported out by rotationally induced meridional 
currents or by convection cells to layers that during the red giant 
phase fall within the deep convective envelope. Several classes of 
peculiar low luminosity red giants are briefly discussed. 


Conditions for dredge-up of carbon during the 
Sites tal ath at the eens af ooken cian Goon 
P.R. (Australian National Univ., Canberra. Mount Stromlo 
and Siding Spring Observatories). pp 135-139 of Physical 
BAD. i. red a Iben, I. R — Univ., Urbana 
hd enzini, A. niv. (Italy)) (eds. Dor- 
drecht, Netherlands; D. ee ay (1981). . 
a fon 2. workshop in Soa Erice, Sicily, Italy (3 Sep 
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Asymptotic giant branch (AGB) evolution, including helium 
shell flashing, has been studied in stars of low mass (M < = 3 
solar masses) with envelope helium abundance Y = 0.3 and metal 
abundances Z = 0.001, 0.01 and 0.02. It was found that reducing 
the envelope metal abundance in an AGB star of given total mass 
lowered the luminosity at which carbon stars were formed by the 
dredge-up of carbon at the helium shell flash. A lower mass limit 
for single carbon stars is found for each Z value by a simple enve- 
lope integration technique. The present results provide estimates of 
the core mass at the onset of dredge-up as a function of AGB mass 
and Z, as required for calculations such as those of Iben and 
Truran (1978) and Renzini and Voli (1980) which consider en- 
hancement of stellar surface abundances during stellar evolution 
and subsequent heavy metal enrichment of the interstellar medium 
via stellar mass loss. 


26644 More details on thermal pulses and the third 
dredge-up process in intermediate-mass stars. Becker, S.A. 
(California Inst. of Tech., Pasadena (USA). W.K. Kello 
Radiation Lab.). pp 141-146 of Physical processes in ‘a 
giants. Iben, I. Jr. (Illinois Univ., Urbana (USA)); Renzini, 
A. (Bolo Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

, A review of work in progress of a comprehensive study of 
intermediate-mass stellar models undergoing the thermal pulse 
phase is presented. Data from other investigations is combined with 
this study to show how the maximum strength of the thermal pulse, 
the maximum temperature reached at the base of the convective 
shell, the degree of overlap in mass between successive convective 
shells, and the maximum mass contained in the convective shell 
varies with the core mass. Finally, a brief discussion concerning the 
occurrence of the third dredge-up phase is presented. 


26645 Low dispersion surveys for carbon stars. Blanco, 
V.M. (Cerro Tololo A MF Spec Observatory, La 
Serena (Chile)); McCarthy, M.F. pe goa Vaticana, Vati- 
can City State, Italy). 47-152 of Physical processes in 
red giants. Iben, I. Jr. ois Univ., Urbana (USA); Ren 
ini, A. (Bologna Univ. (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
' In this review the authors describe the nature of the princi- 
pal existing low-dispersion surveys for late type stars in general and 
for carbon stars in particular. 


26646 Luminosity function of carbon stars in the Large 
Magellanic Cloud. Richer, H.B. (British Columbia Univ., 
Vancouver (Canada). Dept. of Geophysics and $—e8 4 


pp 153-157 of Physical processes in red giants. Iben, I. 
inois Univ., Urbana (USA)); Renzini, A. (Bologna Univ. 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
The luminosity functions of a complete sample of late type 
carbon stars in the LMC is compared with a luminosity 
derived from recent evolutionary models. It appears from this com- 
parison that the present stellar evolutionary calculations of thermal- 
ly pulsing asymptotic giant branch stars are inadequate to explain 
the bulk of the carbon stars. 


26647 Observed bolometric luminosities of carbon stars. 
Frogel, J.A.; Elias, J.H. (Cerro Tololo Inter-American Ob- 
servatory, La Serena (Chile)); Cohen, J.G. (Palomar Obser- 
vatory, Pasadena, CA (USA)); Persson, S.E. (Mount Wilson 
Observatory, Pasadena, CA (USA)). pp 159-164 of Physical 
processes in red ts. Iben, I. Jr. (Illinois Univ., Urbana 
(USA): Renzini, A. (Bologna Univ. (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
Theoretical studies of C star formation and evolution make 
specific predictions regarding luminosities and luminosity functions, 
and these predictions can now be tested in detail. Infrared observa- 
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tions are an effective means for studying carbon from infrared 
colors alone it is quite easy to derive accurate bolometric correc- 
The bolometric correction to the K magnitude is only a 

ly varying function of J-K (FPC), so that an error in J-K of 

+- 0.1 mag produces an error, in the worst case, of just over +- 
mag in BCsub(K). The authors have recently completed in- 
observations of a number of stars and this presentation sum- 


(Osservatorio Astronomico, = 
mes 172 of Physical processes in red gian 
is Univ., Urbana (USA)); Renzini, A. eBo. 
oon dy Univ. duly) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Facial inithin inte dn ths aie tuk ii 
‘Magellanic Clouds are considerably fainter than apparently predict- 
ed by the current theory of the evolution of intermediate-mass 
stars. It is argued that this conflict is not necessarily so strident as 
claimed. 


Stability of nuclear-burning regions in red giants. 
Despain, K.H. (Los Alamos Scientific Lab., NM (USA)). P 
173-177 of Physical processes in red giants. Iben, I. Jr. 
nois Univ., Urbana (USA)); Renzini, A. (Bolo Univ. 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

' An instability criterion is presented which is suitable for 
both degenerate core flashes and non-degenerate shell flashes. It is 
applied to models of a low-mass star at the tip of the red giant 
branch and on the asymptotic giant branch. 


Why do stars become red giants. E; 
(Cambridge Univ. (UK). Inst. of Astronomy); 


eton, P.P. 
aulkner, J. 
California Univ., Santa Cruz —. pp 179-182 of Physi- 
cal processes in red giants. Iben, I. Jr. (Illinois Univ., 
Urbana (USA)); Renzini, A. Bolog: Univ. (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

‘ reasons why main sequence dwarfs evolve into red 
giants have been known for 30 or 40 years, but there are quite a 
number of mis-conceptions around and even the correct physical 
processes are not obviously correct; is there some reasonably simple 
model, not based on knowledge of the computer results, which can 
explain the expansion. The authors present here a fairly simple 
model, not entirely free from hindsight, which may be a little more 
helpful than platitudes about the complexity of the equations. 


26651 Mass loss from massive stars throughout the HR 
diagram. Chiosi, C. (Padua Univ. (Italy). Ist. di Astrono- 
mia). 183-189 of Physical processes in red giants. Iben, I. 
Jr. ois Univ., Urbana (USA)); eae A. . (Bologna 
(1981). (Italy)) (eds.). Dordrecht, Netherlands; D. Reidel 


From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

' In this paper, the current status of evolution of massive stars 
undergoing mass loss by stellar wind is briefly summarized. The 
comparison between theoretical results and current observational 
information is discussed, and several still un-understood aspects of 
the problem pointed out. 


26652 Red variables of spectral class M. Feast, M.W. 
(South African Astronomical Observatory, Cape, South 
Africa). pp 193-204 of Physical processes in red giants. Iben, 
I. Jr. Univ., Urbana (USA)); Renzini, A. (Bologna 
(1981 italy) (eds.). Dordrecht, Netherlands; D. Reidel 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 

1980). 
, The following topics are covered. (1) The temperature and 
evolutionary sequence amongst the low mass red variables. (2) 
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Period as a population indicator for Mira variables. (3) The abso- 
lute magnitudes, temperatures and pulsational characteristics of 
Mira variables. (4) A period-luminosity relation for supergiant red 
variables in the Magellanic Clouds. 


Theoretical aspects of ion and envelope ejec- 
an | in red giants, Wood, P.R. (Australian National Univ., 
Canberra. Mount Stromlo and Siding Spring Observatories). 

205-233 of Physical SAD). Renzi, ts. Iben, I. Jr. 
Chinois Univ., Urbana ; Renzini, A. (Bolo; i 
taly)) (eds.). ‘Dordrecht, Ne | bomen D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Observational Q values for globular cluster red variables, 
Mira variables and red supergiant variables have been 
with appropriate theoretical Q values in an attempt to find the 
mode(s) of pulsation of these variables. The results are inconclusive 
for the globular cluster red variables, with the observed Q values 
scattering between the values expected for fundamental and first 
overtone modes. The Q values and period ratios in Mira-variables 
support first overtone pulsation in stars of mass 0.8 - 1.2 solar 
masses. The red supergiant variables in our galaxy appear to be fun- 
damental mode pulsators with masses of 10-25 solar masses, and a 
similar class of variables occurs in the LMC. In the SMC and LMC 
there is another class of fundamental mode pulsator which lies on 
the AGB and which has a mass of approximately 4.5 solar masses. 
It is suggested that the type II OH/IR sources are the galactic 
counterparts of these variables. The cases for first overtone and 
fundamental mode pulsation in Mira variables are examined in 
detail, and little support is found for the fundamental mode unless 
Miras have masses on the AGB of approximately 2 solar masses. 
Finally, some aspects of the interaction between pulsation, evolu- 
tion and mass loss in red giant stars are reviewed, following the 
models of Wood and Cahn (1977) and Tuchman, Sack and Barkat 
(1979). 


26654 Theoretical relationships between observable quan- 
tities for Mira variables. Willson, L.A. (Erwin W. Fick Ob- 
servatory, Iowa State University, Ames, Iowa, USA). 
225-229 of Physical processes in red giants. Iben, I. Jr. 
nois Univ., Urbana PCUSA)): Renzini, A. (Bolo Univ. 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy », Sep 
1980). 

' Observed properties of Mira variables are found to be con- 
sistent with models for AGB stars pulsating in the fundamental 
mode with Q approximately equal to 0.07-0.08sup(d). Masses for 
Miras are found to be close to their main sequence progenitor 
masses, i.e. approximately less than 1 solar mass for 200sup(d) and 
high velocity Miras; 1.5-2.5 solar masses for 350sup(d) Miras. 


26655 Linear polarization across TiO bands in 
cool variables: V CVn. Magalhaes, A.M. (Sao Paulo Univ. 
(Brazil). Inst. Astronomico e Geofisico). pp 231-236 of 
Physical processes in red ~~ Iben, I. Jr. (Illinois Univ., 
Urbana (USA)); Renzini, A. (Bologna Univ. (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

, Linear polarization has been observed to change, at times in- 
creasing, across TiO bands in several objects. For V Canum Vena- 
ticorum, the observations appear to support the model of a pulsat- 
ing atmosphere in which the polarization is linked to the pulsation 
cycle (Coyne and Magalhaes 1979). Here the author shows that 
stellar model atmospheres (Tsuji 1978), combined with Harrington's 
(1969) photospheric scattering hypothesis, indeed indicate that the 
polarization changes across the 4955-A band in V CVn (and possi- 
bly other stars) may be due to changes in the ratio of absorption to 
scattering with optical depth. 


26656 Expansion velocities in Mira envelopes. Olnon, 

F.M. (Rijksuniversiteit Leiden (Netherlands). Sterrewacht). 
237-240 of Physical processes in red giants. Iben, I. Jr. 
inois Univ., Urbana (USA)); Renzini, A. (Bologna Univ. 

(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
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From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The author describes a simple model for the calculation of 
the flow velocity in the envelopes of M-type Mira variables. The 
results are compared with the observed diagram of terminal veloc- 
ity versus period. 


ttl TE. (We Vi Uni M ; 
atmospheres. Littleton, est Virginia Univ., Morgan- 
town (USA). Dept. of Physics). pp 241-244 of Physical 
popeese Se oat Ge, SO. I. Jr. (illinois Univ., Urbana 
SA)); Renzini, A. rr sal). (Italy)) (eds.). Dor- 
drecht, Netherlands; D. R 

From 2. workshop in ame ate Erice, Sicily, Italy (3 Sep 
1980). 

Preliminary work on the inclusion of radiation pressure on 
molecules in the atmospheres of Mira variables is discussed. Para- 
meterization of the radiation force is considered as an alternative to 
a simultaneous solution of the equation of radiative transfer and of 
the equations of hydrodynamics in order to simplify the treatment 
of gas motions in the outer envelopes of these long-period varia- 
bles. 


26658 Outer atmospheres of late-type stars. Linsky, J.L. 
(Joint Inst. for Lab. Astrophysics, Boulder, CO (USA)). P 
247-261 of Physical aa 2 ae gee. Iben, I. Jr. 
nois Univ., Urbana (USA)); Renzini, A. (Bolo; Univ. 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel 1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The author attempts to summarize the limited understanding 
of the outer atmospheres of red giants by describing recent impor- 
tant observational results concerning chromospheres and coronae in 
late-type stars and how red giants fit into the emerging picture. In 
particular, he points out where in the cool half of the HR diagram 
chromospheres, transition regions, coronae, and large mass loss 
occur and suggests what the important parameters determining the 
energy balance of these layers might be. He then summarizes the 
chromospheric modelling process and describes in detail models of 
the late-type supergiants 8 Dra (G2 II), epsilon Gem (G8 Ib), and 
a Ori (M2 Iab) recently computed by Basri and Linsky. 


26659 Ultraviolet observations of tau‘ Serpentis (M5 IIb 
- Illa). Kafatos, M. (Department of Physics, George Mason 
University, Fairfax, Va., U.S.A.); Michalitsianos, A.G.; Fei- 
belman, W.A.; Hobbs, R.W. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). 263-267 of Physical processes in 
red rw, Iben, I. Jr. filinois Univ., Urbana (USA)); Ren- 

A. (Bologna Univ. (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Ultraviolet observations of the late giant tau‘ Ser = HD 
139216 (M5 IIb - IIIa) were obtained with the International Ultra- 
violet Explorer (TUE) in the 1200 to 3200 A spectral range. The 
authors’ data reveal strong Mg II resonance doublet emission that 
in high dispersion exhibits reversed asymmetric h and k line profile 
emission. High dispersion spectra of a number of K and M giants 
and supergiants obtained by Stencel and Mullan (1980) show similar 
emission profiles in the h and k lines that they attribute to a combi- 
nation of interstellar and circumstellar absorption. Analysis of our 
data in context with recent ground-based observations of this M 
giant suggests that it most likely ejected material from its surface 
forming a low excitation expanding circumstellar shell. The tenta- 
tive identification of Fe II emission in low and high spectral resolu- 
tion also argues for a low excitation shell that surrounds tau‘ Ser. 
Low dispersion UV spectra obtained with IUE of the Mira variable 
R Aquilae exhibit similar spectral properties when compared to the 
low resolution spectrum of tau‘ Ser and suggests that a moderate 
excitation shell is also associated with long period variables. The 
authors’ UV spectral observations and analysis are described. 
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Winds in red giants. Reimers, D. (Hamburg Univ. 

(Genmany, 45° 269-284 of Physical processes in red 
— Ben, 1. J is Univ., Urbana disa)); Renzini, 
ech cse) Univ. (Italy)) (eds.). Dordrecht, Netherlands; 

D. Reid 


it -- TEN EIS TG Italy (3 Sep 
1980). 

The author summarizes optical observations of winds - still 
the most sensitive method to detect winds and the only reliable 
source of mass-loss rates - and recent UV observations with the In- 
ternational Ultraviolet Explorer. 


26661 Origin of winds in cool giants and supergiants. 
Castor, J.I. (Joint Inst. for Lab. Astrophysics, Boulder, CO 
oy pp 285-299 of Physical processes in red giants. 

I. Jr. (illinois Univ., Urbana fsa). Renzini, A. = 
—. Univ. (Italy)) (eds.). Dordrecht, Netherlands; D 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

' The properties of the winds of cool giants and supergiants 
are reviewed. The observations of circumstellar lines, dust shells, 
absorption lines in the spectra of companions, resonance-scattered 
light, molecular absorption, interferometry, and UV, X-ray and 
radio fluxes are discussed with respect to finding the mass loss rate 
of the star. Four classes of model for the origin of the wind are 
then considered: dust-driven models, gas-pressure-driven models, 
wave-pressure-driven models, and shock wave-driven models. All 
the models have inadequacies, so the actual origin of the winds is 
not clear. 


26662 Acceleration of mass flow in the chromosphere of 
a Orionis. Goldberg, - (Kitt Peak National pane 
Tucson, AZ Ange 3 301- of Physical 
red giants. Iben, ois Univ., Urbana (USA): R Ro 
zini, A. (Bolopas “Univ (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

, The spectrum of a Orionis is composite and consists of four 
components arising from 1) the photosphere, 2) two distant shells 
expanding at constant velocities differing by 6-7 km/s and 3) a 
warm chromosphere in which the mass flow is being accelerated, 
perhaps to its terminal value in the inner shell. Calculations are pre- 
sented on the feasibility of direct observational determinations of 
the heights and thicknesses of the chromospheric regions in bright 
giants and supergiants, using the technique of speckle interfero- 
metry and lunar occultations. 


26663 Timescale of possible episodic behavior in mass 
loss from cool stars. Ridgway, S.T. (Kitt Peak National Ob- 
servatory, Tucson, AZ (USA)). pp 305-309 of Physical 
rocesses in red giants. Iben, I. Jr. (Illinois Univ., Urbana 
SA)); Renzini, A. —— Univ. (Italy)) (eds.). Dor- 

drecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 

1980). 

' Recent high resolution spectroscopic studies of CO line pro- 
files in the Av=1 and Av=2 bands reveal discrete absorption with 
well defined velocity components. Separate regimes are further dis- 
tinguished by different rotational temperatures. Possible, though not 
unique, interpretations require episodic mass ejection, or intermit- 
tent modulation of continuous mass loss. 


26664 Mass loss in population II red giants. Cacciari, C. 
(Bologna Univ. —. Freeman, K.C. (Australian National 
Univ., Mount Stromlo and Siding Spring Obser- 
vatories). p 1-316 of Physical processes in red giants. 
Iben, I. Jr. all Univ., Urbana say: Renzini, A. (Bo- 
logna Univ. (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
Spectra at 15 A/mm of 143 red giant stars in 12 southern 
globular clusters and three old open clusters have been taken with 
the 1.9 m telescope at Mount Stromlo Observatory. The presence 
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of emission features in the Ha profile has been detected in some 
stars and assumed as evidence for a circumstellar envelope pro- 
duced by mass loss. There is clear evidence that the Ha emission is 
variable in time. M22 and wCen show a proportionally larger 
number of stars with emission, and a higher value of their initial 
angular momentum is suggested as a possible explanation for this 
effect. 
26665 Dust formation processes around red giants and su- 
pergiants. Draine, B.T. (Institute for Advanced Study, Prin- 
ceton, NJ (USA)). 317-333 of Physical processes in red 
giants. Iben, I. Jr. inois Univ., Urbana (USA)); Renzini, 
A. ere oo Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D idel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

’ Nucleation theory, and its application to non-LTE circum- 
stellar envelopes, is discussed. It is shown that the important tem- 
perature controlling grain formation is the vibrational temperature 
of small grains, which is insensitive to the gas temperature at densi- 
ties nsub(H)<10'*cm™*. The kinetics of nucleation is used to place 
constraints upon the dynamics of stellar outflows where grain for- 
mation takes place. It is argued that clean grains (silicates if C/ 
O<1, SiC if C/O>1) are first nucleated, upon which are grown 
increasingly absorptive (dirty silicate or carbonaceous) layers as 
they move away from the star. Various other complications are dis- 
cussed. 


26666 Spectroscopy and chemical kinetic studies of the 
circumstellar shell IRC + 10216. Clegg, R.E.S. (Huygens 
Laboratory, University of Leiden, Netherlands). pp 335 of 
Physical processes in red giants. Iben, I. Jr. (Illinois Univ., 
Urbana (USA)); Renzini, A. A. (Bolo Univ. (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel i981). 

From 2. workshop in astrophysics; mis Sicily, Italy (3 Sep 
1980). 


26667 Erosion of N2 frozen gas by MeV helium ions, Pir- 


ronello, V.; Strazzulla, G.; Foti, G. (Catania Univ. (Italy). 
Ist. di Struttura della Materia). Pp 337-339 of Physical proc- 


(USA), Reach A. (olden (Illinois Univ., Urbana 
(USA)); Renzini, A. 


ere ph Uni (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (19 
From 2. workshop i in po er Erice, Sicily, Italy (3 Sep 


1980). 

, tal erosion rate measurements of Nz frozen gas 
films by MeV He* ions are presented. The values obtained, huge in 
comparison with those provided by current theories, and the ob- 
served lateral non-uniformity of the eroded films suggest the impor- 
tance of this mechanism in astrophysical environments. 


Why not make dust in photospheres of M stars. 
Schimid-Burgk J. (Max-Planck-Institut fuer Radioastrono- 
mie, Bonn (Germany, F.R.)); Scholz, M. (Heidelberg Univ. 
a F.R.)). 341-346 of Physical processes in red 

ts. , I. Jr. Millinois Univ., Urbana (USA)); Renzini, 
A. a Bolo Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

> Contrary to previous expectations based on plane-stratified 

model atmospheres, calculations of photospheres taking spherical 
extension properly into account indicate that surface temperatures 
of late M type stars of low mass and high luminosity fall below the 
condensation temperature of AlOs. Therefore, the formation of the 
observed circumstellar dust in M giants and supergiants with 
normal solar-type O/C ratio (approximately 2 by number) might 
occur in these upper photospheres. 


26669 Time-dependent models of grain-forming atmos- 
pheres. Woodrow, J.E.J. (British Columbia Univ., Vancou- 
ver (Canada)). PP 347-350 of Physical processes in red 
gap ae L (illinois Univ., Urbana (USA)); Renzini, 
A. sf cise1) Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D. aie 

ly 2. - in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
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All previous models of grain-forming atmospheres have as- 
sumed that the mass flow is in a steady state. Such an assumption is 
not substantiated by observational data on late-type giants and, 
therefore, the usefulness of such models is quite limited. This study, 
however, assumes a time-dependent flow in an effort to model 
more closely the dynamic flows actually present in red giant atmos- 
pheres. To date, time-dependent models have been produced for 
two effective temperatures, Tsub(e) = 2500 K and, Tsub(e) = 2400 
K. 


26670 Statistical theory of stellar winds. Andriesse, C.D. 
ijksuniversiteit ope (Netherlands). 
terrewacht). pp 351-354 of Physical in red 

Iben, I. Jr. is Univ., Urbana (USA); Renzini, A. eo 
logna Univ. (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

This paper summarizes the fluctuation theory of stellar mass 
loss which attempts to describe mass loss in terms of statistics. 


26671 Mass loss from warm giants: “(USAD. pp effects. 
Mullan, D.J. (Delaware Univ., Newark (USA)) “pp 355-359 
of Physical processes in red giants. (Illinois 
Univ., Urbana (USA)); Renzini, A. (Boloe, “aide. (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Among warm giant stars, rapid mass loss sets in along a 
well-defined velocity dividing line (VDL) in the HR diagram. Hot 
coronae also disappear close to the VDL: hence, thermal pressure 
cannot drive the observed rapid mass loss in these stars. The VDL 
may be associated with magnetic fields from closed to 
open. Such a change was predicted and is consistent with the lack 
of X-rays from late-type giants. To refine this prediction, the author 
derives a magnetic transition locus (MTL) based on Pneuman’s 
(1968) work on helmet streamer stability. be gl 
with the empirical VDL. It is proposed that the change from 
closed to open fields not only makes mass | pre gpey alos 
also contributes to energizing the mass in the form of discrete 
bubbles. 


26672 Red giant masers. Elitzur, M. (Kentucky Univ., 
a = (USA). Dept. of Physics and Astronomy). 
363-3 Joie, Urtana (USA, Reni AY Iben, I. Jr. 
nois Univ., SA)); Renzini, A. (Bolo Univ. 
(Italy)) (eds.). Dordrecht etherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

Basic concepts in the theory of astronomical masers which 
are necessary for the discussion of red giant masers are introduced. 
Maser radiation from late type stars is then discussed in detail with 
special emphasis on SiO masers as probes of the stellar atmosphere 
and OH masers as a tool for studying the mass loss process and the 
circumstellar shell. 


26673 Time variations of OH-masers in late-type stars. 
Herman, J.; Habing, H.J. on gyre Leiden (Nether- 
lands). Ra Baonve 5 383-390 of Physical processes in 
= o. Iben, I. Jr. ois Univ., Urbana (USA)); Ren- 

A. (Bologna Univ. (Italy)) (eds.). Dordrecht, Nether- 
room Te D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The authors present preliminary results from a program to 
monitor 1612 MHz maser emission from (very) long period varia- 
bles. They have determined periods of the stars and phaselags be- 
tween different spectral features. From these they have derived 
overall sizes of the circumstellar shells. They propose an explana- 
tion for the observed correlation between the period of the variable 
and the terminal outflow velocity. This explanation is based on a 
model by Olnon, described elsewhere in these proceedings. 
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26674 Detection of a new SiO maser line. Olofsson, H.; 
Rydbeck, O.E.H. (Onsala Space Observatory, Onsala, 
Sweden). pp 391- 394 of Physical processes in red giants. 
Iben, I. Jr. ois Univ., Urbana (USA)); Renzini, A. (Bo- 
logna Univ. (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 

1980). 

, This paper reports on a search for the SiO(v=2,J=2-—1) 
line in a number of late-type stars, in Orion A, and on its final de- 
tection in chiCyg. 


26675 OH and IR emission from red giants. Nguyen- 
-Rieu (Observatoire de Paris, Section de Meudon, 92 
tance)). pp 395-399 of Physical processes in red giants. 
I. Jr. ois Univ., Urbana (USA)); Renzini, A. (Bo- 
logna Univ. (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

; The author presents the general characteristics of the OH 
circumstellar maser emission and infrared photometric data up to 30 
microns. Relation between OH infrared and microwave emission is 
discussed in terms of pumping models. 


Infrared observations of OH/IR stars. Engels, D. 
(Bonn Univ. (Germany, F.R.). Sternwarte); Schultz, G.V.; 
Sherwood, W.A. (Max-Planck-Institut fuer Radioastrono- 
mie, Bonn (Germany, F.R.)). Be alin 401-406 of Physical proc- 
esses in em. (Bok r. (Illinois Univ., Urbana 
(USA)); Renzini, A errr 981). (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
, OH/IR stars have been monitored for 4 years between 1 and 
5 pm. Periods have been determined ranging from 500 to more 
than 1600 days. It is shown that no obvious period - IR color rela- 
tion for OH/IR stars is present as it is in Miras. The relationship 
between period and OH velocity difference is flatter for OH/IR 
stars than it is for OH emitting Miras. The thick circumstellar dust 
shell surrounding the central star may be responsible for this. Miras 
and OH/IR stars seem to be well separated in terms of luminosity, 
the OH/IR stars having the higher luminosities. 


26677 Planetary nebulae and stellar evolution. Peimbert, 
M. (Universidad Nacional Autonoma de Mexico, Mexico 
a | 409-420 of Physical processes in red giants. Iben, 

ois Univ., Urbana (USA)); Renzini, A. (Bologna 
1981). (Italy)) (eds.). Dordrecht, Netherlands; D. Reidel 


From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
A comparison of observations with models of stellar evolu- 


the observed He enrichment is in fair agreement with the predic- 
tions if PN originate from objects in the 1 < M/solar mass < 5 
d) in some cases the carbon abundances are considerably 
than predicted under the assumption that only matter be- 
the hydrogen burning shell and the surface is ejected; this is 
0 ea the case for halo PN where also He, O, N and Ne are 


26678 From red giants to planetary nebulae. Kwok, S. 
(Herzberg Institute of Astrophysics, Ottawa, Canada). ake 
1- 


421-425 of Physical processes in red - Dolh I. Jr. 

nois Univ., Urbana (USA)); Renzini, A. Univ. 

(Italy)) (eds.). Dordrecht, Netherlands; D. Rodel, 1981) 

wen From 2. workshop in astrophysics; Erice, Sicily, Italy . Sep 
This paper compares the spectral characteristics of red-giant 

envelopes and planetary nebulae (PN) and discusses the possible 

spectral evolution from one to the other. 
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Properties of dust in planetary nebulae. Natta, A. 
(Consiglio Nazionale delle Ricerche, Frascati (Italy). Lab. 
di Astrofisica Spaziale); Panagia, N. (Consiglio Nazionale 
delle Ricerche, on OS ey), pp 427-430 of Physical 

processes in red 7 r. (Illinois Univ., Urbana 
fUSA)); Renzini, A. (Bologna “Univ (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 
From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 
The authors present and discuss the properties of dust grains 
mixed with the ionized gas in planetary nebulae. 


26680 Red giants as precursors of planetary nebulae. 
Renzini, A. (Osservatorio Astronomico, Bologna, Italy). P 
431-446 of Physical processes in red ts. Iben, I. Jr. 

nois Univ., Urbana (USA)); Renzini, A. (Bolo Univ. 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

It is generally accepted that Planetary Nebulae are produced 
by asymptotic giant-branch stars. Therefore, several properties of 
planetary nebulae are discussed in the framework of the current 
theory of stellar evolution. 


26681 Position of the central stars of planetary nebulae 

in the H Russell diagram. Pottasch, S.R. (Rijksuni- 

versiteit Groningen (Netherlands). pp 447-461 of Physical 

eS os ee ian ois Univ., Urbana 
SA)); Renzini, A. coy Univ. (Italy)) (eds.). Dor- 

drecht, Netherlands; D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The methods for determining the effective temperature of 
the nuclei of planetary nebulae are reviewed. The determination of 
the radius on luminosity are also discussed. Special attention is 
given to the very high temperature objects. Distance determina- 
tions are reviewed, as well as determination of the nebular mass. A 
comparison of the observations with theory is given, and it is con- 
cluded that the mass of the central star is often approximately 0.5 
solar masses but that the very high temperature objects must be ap- 
proximately 1 solar mass or more. 


26682 Masses and evolution of central stars of planetary 
nebulae. Schoenberner, D.; Weidemann, V. (Kiel Univ. 
(Germany, ro Pp 463-468 of Physical processes in red 
giants. Iben, I. J 7. Clinois U Univ., Urbana (USA)); Renzini, 
A. (Bologna Univ. (Italy)) (eds.). Dordrecht, Netherlands; 
D. Reidel (1981). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 

The authors demonstrate that an improved analysis of the 
observational material for nuclei of planetary nebulae (NPN) - 
using newer theoretical tracks - does not show any significant dif- 
ferences for bright and faint NPN. Moreover, they obtain the su- 
prising result that the mass distribution of NPN is in reality as 
narrow or even narrower than that for white dwarfs. Thus, to a 
first approximation, all NPN, independent of the progenitor mass, 
have nearly the same mass, a fact which has important conse- 
quences for stellar evolution in general and has to be explained by 
mass loss on the red giant branch. 


26683 Organization of the Universe. Wilkinson, D. 
(Sussex Univ., Brighton (UK)). pp 1-28 of Nature of matter. 
Wolfson College lectures 1980. Mulvey, J.H. (Oxford Univ. 
et (ed.). Oxford, England; Oxford University Press 

In this introductory lecture of a series on the nature of 
matter the author establishes the range and scale of the particles 
and forces invoived and considers the Universe in which they are 
found. Gravity, electromagnetism, the strong and the weak forces 
and their possible unification in Grand Unified Theories are dis- 
cussed. The origin of the Universe, the Big Bang model and the 
present observable Universe, its dimensions and the forces that 
shape it are considered. Present thinking is examined concerning 
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the structure of the atom, sub-nuclear forces and the possible con- 
stituents of protons and the forces holding them together. 


26684 Statistical study of y-rays from giant molecular 
clouds on a galactic scale. Li Ti Pei; Wolfendale, A.W. 
(Durham Univ. (UK)). pp 154-157 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l’Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A statistical analysis is made of the likely number of appar- 
ent y-ray sources (such as would appear in the COS B 2CG cata- 
logue) which arise from giant molecular clouds irradiated by the 
ambient cosmic ray flux. It is claimed that about 55% of the catalo- 
gued sources are probably irradiated GMC. 


26685 Search for X-ray sources and their optical counter- 
parts in the error box of the COS-B source 2CG 135 + 01. 
Bignami, G.F.; Caraveo, P.A. (Consiglio Nazionale delle Ri- 
cerche, Milan (Italy)); Paul, J.A. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d’Electronique Physique); Marano, B. (Istituto di Astrono- 
mia, Bologna (Italy)); Vettolani, G.P. (Laboratorio di Ra- 
dioastronomia, Bologna (Italy)). pp 158-161 of Conference 
Se age 17. International cosmic ray conference, Paris, 13-25 

y 1981. Vol. 1, XG Session. Paris, France; Commissariat 
a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

This paper present the result of the Einstein observations for 
the 2CG135+01 region where the result are complete in the sense 
that we have a satisfactory coverage of the whole COS-B error box 
and that all the IPC sources found have been identified, through 
both HRI and optical observations. In particular, the spectral classi- 
fications of the present work were obtained at the Lojano Observa- 
tory (Bologna, Italy) with the Boller and Chivens spectrograph at 
the Cassegrain focus of the 1.52 in telescope. The spectral disper- 
sion is 80A/mm. 


26686 Constraints set by Einstein X-ray observations on 
a possible X-ray counterpart to the COS-B y-ray source asso- 
ciated with the Rho Oph cloud. Montmerle, T.; Koch, L. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service d’Electronique Physique); Grind- 
lay, J. (Harvard-Smithsonian Center for Astrophysics 
(USA)). pp 162-165 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
CH e Paris, France; Commissariat a l'Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Five fields, covering the COS-B error box of the source 
2CG353 + 16, likely associated with the rho Oph dark cloud, have 
been observed by the Einstein Observatory. We give here some 
preliminary results on the central region of the cloud. The integrat- 
ed luminosity of the five fields is Lsub(x) < or approximately equal 
to 10° erg.s~', yielding a ratio Lsub(x)/Lsub(y) < or approximate- 
ly equal to 1 for the y-ray source. 


26687 Variable X-ray sources in the Rho Ophiuchi dark 
cloud. Montmerle, T.; Koch, L. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d’Electronique Physique); Grindlay, J. (Harvard-Smithsoni- 
an Center for Astrophysics (USA)). pp 166-169 of Confer- 
ence papers. 17. International cosmic ray conference, Paris, 
13-25 July 1981. Vol. 1, XG Session. Paris, France; Com- 
missariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Two different observations with the Einstein Observatory of 
the central region of the Rho Oph dark cloud, made six months 
apart, reveal the presence of numerous sources. There is strong evi- 
dence that the sources are variable. The variations in apparent lu- 
minosity over a six-month period range from a factor approximate- 
ly 2 to a factor approximately 10. 
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26688 Interstellar clouds as cosmic ‘y-ray sources. Mor- 
fill, G.E. (Max-Planck-Institut fuer Kernphysik, Heidelberg 
(Germany, F.R.)). pp 170 of Conference ra. 17. Interna- 
tional cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, 
XG Session. Paris, France; Commissariat a l'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26689 ‘y-ray sources: supernovae inside dense clouds. 
Morfill, G.E.; Drury, L. O’C. (Max-Planck-Institut fuer 
Kernphysik, Heidelberg (Germany, F.R.)). pp 171 of Con- 
ference es, 17. Internatio: cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). : 


26690 Constraint on prompt supernova cosmic ray pro- 
duction from ‘y-ray observations. Morfill, G.E.; Drury, 
L.O’C. (Max-Planck-Institut fuer Kernphysik, Heidelberg 
(Germany, F.R.)). pp 172 of Conference rs. 17. Interna- 
tional cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, 
XG Session. Paris, France; Commissariat a l'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26691 Cosmic-ray confinement by resonant Alfen waves 
and gamma-ray emission in HII regions. Montmerle, T.; Ce- 
sarsky, C.J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service d’Electronique Physique). 
pp 173-176 of Conference papers. 17. International cosmic 
ray conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

In the following, we consider acceleration by a plane wave; 
also, all the acceleration takes place in the low density regions 
(wind and shocked gas in the bubble) on both sides of the shock, so 
that energy losses due to Coulomb and to inelastic interactions do 
not inhibit the acceleration. We assume that the shock is adiabatic, 
so that the fast particle energy spectrum (in the relativistic region) 
is proportional to E~* Direct injection of stellar flare particles into 
the shock region is probably prohibited by adiabatic losses in the 
expanding wind. In the solar cavity, however, interplanetary accel- 
eration processes have been observed to be still very efficient at 
distances as large as approximately 20 A.U. from the sun; thus, it is 
plausible to assume that injection of low-energy (MeV) particles 
into the shock region is the consequence of analogous stellar ‘inter- 
planetary’ processes. 


26692 Observation by COS-B of the gamma-ray source 
2CG195+04, Masnou, J.L. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d’Electronique Physique); Bennett, K. (European Space Re- 
search and Technology Centre, Noordwijk (Netherlands)); 
Bignami, G.F. (Consiglio Nazionale delle Ricerche, Milan 
(Italy)). pp 177-180 of Conference papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a l’'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The source 2CG195+04 was in field of view of COS-B 
during four observation periods. Data accumulated using these ob- 
servations have been used to improve the position, and the energy 
spectrum of the source and to search for short term variability. 
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26693 Search in the Cone data ‘6 = Me Ginn, of 
galactic gamma-ray sources. Bloemen, J.B.G.M. (Huygens 
Laboratorium, Leiden, (Netherlands)); Bennett, K. (Europe- 
an Space Research and Technology Centre, Noord . 
Netherlands)); Caraveo, P.A. ( io Nazionale 

he, (Italy)). pp 181 of Conference papers. 17. 
International cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


GF; te L. (Com 
local galactic features. Bignami, n- 

Nazionale delle Ricerche, Milan (Italy)); Bloemen, 
J.B.G.M. uygens Laboratorium, Leiden (The Nether- 
lands)). pp 182-185 of Conference oo 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a l'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

It is the purpose of the present paper to discuss in more 
detail the evidence for large scale correlations between the high- 
energy photon sky (/b/> 10°) and the known local distribution of 
diffuse interstellar matter. In particular, evidence will be presented 
of fairly detailed correlations with not only the Gould's Belt with 
its bright ‘spots’ in Orion and Ophiucus but also with an other local 
system, the so-called Dolidze Belt, recently found visible in the 
COS-B data base by Bignami. 


26695 Observations of gamma radiation between 0.4 MeV 

and 7 MeV at balloon altitudes using a Compton telescope. 

Lockwood, J.A.; Webber, W.R.; Friling, L.A.; Macri, J.; 

Hsieh, L. (New Hampshire es Durham (USA)). pp 186- 

pegs 4 International cosmic ray con- 
uly 


189 of Conference pai 
ference, Paris, 13-25 1. Vol. 1, XG Session. Paris, 
France; Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Results are presented from a balloon flight at Palestine, 
Texas, in 1978 to measure the atmospheric and diffuse y-ray flux in 
the energy range 0.4 - 7.0 MeV. The observations were made with 
a Compton telescope which included pulse-shape discrimination on 
the first scattering detector and a time-of-flight system between the 
first and second detector elements. The total downward y-ray flux 
at 3.7 g/cm? is given by the spectrum 3.1 x 10-? x Esup(-1.74) (pho- 
tons/cm? sec MeV sr) for 0.5 < E < 7.0 MeV. The diffuse flux is 
given by the spectrum (1.5 +- 0.5) x 107? Esup(-1.76) for 0.4 MeV 
< E < 7 MeV. Comparisons of the diffuse cosmic y-ray flux to 
the atmospheric ‘y-rays indicate that 0.2 MeV < E < 5 MeV is the 
optimum energy range for measurements made at the top of the 
earth’s atmosphere. These results are discussed and compared to 
other observations. 


26696 Diffuse galactic gamma radiation: the Compton 
contribution and component separation by energy interval and 
galactic coordinates. Kniffen, D.A.; Fichtel, C.E. (National 
Aeronautics and Space Administration, Greenbelt, MD 
= Goddard Space Flight Center). pp 194-197 of Con- 

are. 17. International cosmic ray conference, 
Pane 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The diffuse high energy galactic y radiation to be expected 
from cosmic-ray interactions with matter and photons is reexam- 
ined. The results suggests that the y-ray Compton radiation is 
larger than previously believed. The analysis of the energy spectra 
and latitude dependence shows further that the Compton, brems- 
strahlung, and the nucleonic components should be separable by 
the study of appropriate energy intervals and latitude regions. 
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26697 Comparison of the distributions throughout the 
galaxy of gamma-ray emission and radio radi- 
ation. Haslam, C.G.T. (Max-Planck-Institut fuer Radioas- 
tronomie, Bonn (Germany, F.R.)); Stoffel, H. (Durham 
Univ. (UK)). pp 198-201 of Conference gay 17. Interna- 
tional cosmic ray conference, Paris, 13-2 1981. Vol. 1, 
XG Session. Paris, France; Commissariat a l’'Energie Atomi- 
que (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Information on the distribution of cosmic ray particles, mag- 
netic field and gas throughout the Galaxy is contained in the galac- 
tic gamma-radiation and synchrotron radiation. Here we use a new 
all-sky survey of 408 MHz radio continuum and compare its distri- 
bution after appropriate convolution with that of the gamma-radi- 
ation obtained by the COS B collaboration. Gamma-rays with ener- 
gies approximately 100 MeV come from the decay of neutral pions 
generated by interactions of cosmic ray nuclei, having energies of a 
few GeV, with the interstellar gas or from the bremsstrahlung on it 
of cosmic ray electrons of a few 100 MeV. 


26698 gamma radiation from the galaxy. 
Tarafdar, S.P.; A , K.M.V. (Tata Inst. of Fundamen- 
tal Research, Bombay (India)). pp 202-205 of Conference 
2 age 17. International cosmic ray conference, Paris, 13-25 

1981. Vol. 1, XG Session. Paris, France; Commissariat 
a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The dependence of galactic gamma ray emission on atomic 
hydrogen column density shows an anomalous behaviour in the 
sense that it saturates at large column densities. The effect is accen- 
tuated, if one uses density of hydrogen nuclei (atomic + molecular) 
instead of atomic hydrogen. The above saturation effect is suggest- 
ed to occur because (1) most of diffuse gamma radiation originates 
in interstellar clouds and (2) the central regions of the clouds are 
not accessible to interstellar cosmic rays. 


26699 New large-scale properties of the galactic gamma 
radiation observed by COS-B in the context of the diffuse 
emission within the galactic disc. Mayer-Hasselwander, H.A. 
(Max Planck Institut fuer Extraterrestrische ing “der —_ 
ing (Germany F.R.)); Bennett, K. (Euro ~g Be 

search and Technology Centre, Noordwij (Netherlands); 
Bignami, G.F. (Consigli io Nazionale delle Ricerche, Milan 
(Italy)). pp 206-209 o ene papers. 17. International 
cosmic ray conference, Paris, 13-25 July 1981. Vol. 1, XG 
Session. Paris, France; Commissariat a l'Energie Atomique 
(1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Using data from 36 observations of regions near the galactic 
equator made during the first four years of operation of COS-B, the 
data base used by Mayer-Hasselwander et al. has been extended and 
improved. Some large-scale properties of the observed emission 
have been analyzed concerning their relation to the diffuse emission 
which is expected to originate from interactions of cosmic rays 
(CR) with atomic (HI) and molecular (H2) hydrogen in the galactic 
disc. 


26700 Relative contribution of various processes to the 
flux of cosmic gamma rays. Goned, A. (Cairo Univ. (Egypt). 
Dept. of Physics). pp 210-213 of Conference papers. 17. In- 
ternational cosmic ray conference, Paris, 13-25 July 1981. 
Vol. 1, XG Session. Paris, France; Commissariat a l'Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The results of calculations for the relative contributions to 
emissivities and fluxes of Galactic gamma rays from various proc- 
esses are given for a wide range of energy (10~*-10° GeV). In addi- 
tion, for relating observations to spectral characteristics of cosmic 
rays, results are presented for the median primary energies of the 
cosmic rays producing these gamma rays. 





3263 / ERA VOL. 7, NO. 9 


26701 Local cosmic ray gradients in the galaxy. Issa, 
M.R.; Riley, P.A.; Wolfendale, A.W. (Durham Univ. (UK)). 
pp 214-217 of Conference 17. International cosmic 
ray conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a |’ gie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Detailed attention is given to the arm-interarm contrast of 
the cosmic ray flux from an examination of the longitude distribu- 
tion of gamma rays in the region of the galactic plane from 1=50° 
to 1=70° and associated information on column densities of gas. 
Evidence is presented for a lower emissivity in the interarm region 
than in the adjacent spiral arm features. 


26702 Ry ang ge a eo ener 
Li Ti pei; Riley, P.A.; Strong, A.W.; Wolfendale, = 
(Durham t Univ. (UK)). pp 218-221 of Conference pai 
International cosmic ray conference, Paris, 13-25 J ort 98i. 
Vol. 1, XG Session. Paris, France; Commissariat a Energie 
Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Gamma ray data are examined from the standpoint of the in- 
formation to be gained on the way in which the initiating cosmic 
ray nuclei and electrons are distributed in the Galaxy. It is conclud- 
ed that there is good evidence for intensity gradients in the Galaxy 
of such a magnitude as might have been expected for the particles 
involved having been produced inside the Galaxy. 


26703 Low 


MISO telescope. i ; Dean, A.J. 
(Southampton Univ. (UK). Dept. of Physics). pp 222-225 of 
Conference papers. 17. International cosmic ray conference, 
Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, France; 
Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

On a balloon flight in September 1979 by the MISO low 
energy ‘y-ray telescope a 3.9 sigma level excess above 90 keV was 
observed from the region of sky containing the Seyfert galaxy 
MCG 8-11-11. The differential photon emission of the y- 
ray source has been evaluated and shows a cut-off at about 3 MeV. 


26704 Low energy gamma ray observations of NGC 4151, 
Butler, R.C.; Di Cocco, G. (Consiglio Nazionale delle Ri- 
cerche, Bologna aly); Boella, (Consiglio Nazionale 
delle Ricerche, Milan (Italy)). pp 226-229 of Conference 
pa . 17. International cosmic ray conference, Paris, 13-25 
af 1981. Vol. 1, XG Session. Paris, France; Commissariat 
a l’Energie Atomique (1981). 
From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 
The region of the sky containing the Seyfert galaxy NGC 
4151 was studied with the MISO telescope in the energy range 
from 20 keV to 20 MeV from balloon altitudes in September 1977, 
September 1979 and May 1980. The data shows that in the energy 
range 0.5-5 MeV the energy flux from the source has decreased by 
a factor of 4+-2 between the two measurements. In the 1979 data 
there is no indication of a high energy cut-off as seen in the first 


flight. 


26705 Further COS-B evidence for gamma-ray emission 
from 3C273. Hermsen, W. (Huygens Laboratorium, Leiden 
(Netherlands)); Bennett, K. (European Space Research and 
Technology Centre, Noordwijk (Netherlands)); Bignami, 
G.F. (Consi, oe Somes delle Ricerche, Milan (Italy)). pp 
230-233 of 17. International cosmic ray 
conference, Paris, 13-25 July 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

In this report the results of the third observation of Virgo 
region are reported: the source was seen again and the combined 
data have been analysed to improve on the position and the time- 
averaged energy spectrum of the gamma-ray source. 
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26706 Neutrinos and gamma rays as probes of the nature 
of active galactic nuclei. Shapiro, M.M.; Silberberg, R. 
(Naval Research Lab., Washington, DC (USA)). pp 234-237 
of Conference 17. International cosmic ray confer- 
ence, Paris, 13-2 July 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 


(13 Jul 1981). 

Electrons are more susceptible to suffering energy losses in 
magnetic fields and photon fields than protons. Hence, photons at 
various wavelengths, including gamma rays, bring more readily in- 
formation on high-energy electrons than on protons. Neutrinos pro- 
vide a unique tracer for protons. Furthermore, at high energies the 
neutrino flux can considerably exceed the gamma-ray flux, as 
gamma rays are degraded by ‘y-y interactions in compact high-in- 
tensity sources. Active galactic nuclei (AGN) with outputs > 10“ 
ergs/sec and dimensions approximately 10'* cm would constitute 
such sources. If the AGN are powered by ultra-massive black 
holes, then these numerical conditions are satisfied, and at high en- 
ergies the flux Jsub(v) > Jsub(y). Berezinsky and Ginzburg have 
pointed out that the photon intensity around spinars is not sufficient 
to cause gamma-ray degradation except at very high energies, (E 
>> 1 GeV). These authors have demonstrated that the measure- 
ment of neutrino flux, combined with the measurement (or upper 
limit) of gamma ray flux would show whether the active galactic 
nuclei are powered by massive black holes or spinars. 


26707 High energy neutrino radiation of quasars and 
active galactic nuclei. Berezinsky, V.S. (Institute for Nuclear 
Research, Academy of Sciences of the USSR, Moscow); 
Ginzburg, V.L. (AN SSSR, Moscow. Fizicheskij Inst.). pp 
238-241 er Conference ace. 17. International cosmic ray 
conference, Paris, 13- uly 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

The models of galactic nuclei providing the large fluxes of 
high energy neutrinos (Esub(v) > or approximately = I TeV) are 
studied. The models of cocooned black hole and a black hole with 
the accretion provided by stellar tidal disruption are found most 
plausible for high energy neutrino production. It is demonstrated 
that in these models the particles can be accelerated to high ener- 
gies, and at the same time the density of ambient gas and/or X-ray 
photons is sufficient for effective neutrinos production through the 
pion decays. It is found the ratio of neutrino to gamma-ray fluxes 
can convincingly distinguish the structureless magnetoid and the 
black hole as the models of galactic nuclei. The implication of high 
energy neutrinos for the search for antimatter in the Universe is 
discussed. 


26708 High-energy gamma ray emission from the 1980 
supernova in NGC 6946. Bignami, G.F.; Caraveo, P.A. 
(Consiglio Nazionale delle Ricerche, Milan (Italy)); Cavallo, 
G. (Consiglio Nazionale delle Ricerche, Bologna (Italy)). pp 
242 of Conference papers. 17. International cosmic ray con- 
ference, Paris, 13-25 uly 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26709 Precursor active galaxies, active galaxies and the 
X-ray and gamma-ray background. Leiter, Darryl; Boldt, 
Elihu (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard _~— Flight Center). pp 
243-246 of Conference papers. 17. International cosmic ray 
conference, Paris, 13- 3. Saly 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l’'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

In this work we present a model in which the X-ray and 
gamma-ray background can result from the superposition of radi- 
ation from active galaxies in different stages of their evolutionary 
history. This scheme is based on the generalization of a black-hole 
model developed for gamma-ray production in active galaxies 
(Leiter 1980). It involves both thermal and non-thermal accretion 
disk processes around massive (< or approximately = 10° Mo) ro- 
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tating Kerr black-holes. The model has as its main component a ca- 
nonical Kerr black-hole (specific angular momentum a/M = 0.998; 
Thorne 1974) assumed to exist at the center of an active galaxy. 
When surrounded by an accretion disk of hot plasma, this black- 
hole can generate both X-rays and gamma-rays with high efficien- 
cy. 


26710 New look at the diffuse y-ray spectrum between 
0.1 and 200 MeV. Webber, W.R.; Broek gre Cee, 
G.A. (New Hampshire Univ., Durham (USA)). pp 247-250 
of Conference ee. 17. International cosmic ray confer- 
ence, Paris, 13-25 July 1981. Vol. 1, XG Session. Paris, 
France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Recent measurements of the diffuse spectrum of cosmic y- 
ray using Compton telescopes give evidence for a spectrum flatter 
than Esup(-2.0) in the energy range 0.5-8 MeV. It is now well es- 
tablished that the y-ray spectrum is much steeper than this in the 
energy range 0.1-0.5 MeV and also at energies > 30 MeV, there- 
fore, the flatter spectrum may be interpreted as a ‘bump’ in the ex- 
tragalactic diffuse spectrum. The existence of the bump is found to 
be only weakly dependent on assumptions regarding the atmospher- 
ic component, and unless there is some as yet unidentifield source 
of background in Compton telescopes, is established by this tech- 
nique. Interpretations of the spectral bump in terms of the integrat- 
ed spectra of galaxies with spectra flatter then E~* at low energies 
and with a sharp spectral break at a few MeV, or as a diffuse cos- 
mological component are considered. 


26711 Limits to extragalactic cosmic rays from gamma 
ray fluxes. Said, S.S.; Wolfendale, A.W. (Durham Univ. 
(UK)); Giler, M.; Wdowczyk, J. (Lodz Univ. (Poland)). pp 
251-254 of Conference . 17. International cosmic ray 
conference, Paris, 13-28 5 y 1981. Vol. 1, XG Session. 
Paris, France; Commissariat a l'Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Models involving the production of cosmic rays in extraga- 
lactic space are considered and the fluxes of y-rays expected from 
interactions with gas in clusters of galaxies are derived. Comparison 
with observation allows limits to be set on the fraction of the 
cosmic ray flux detected at the earth which is derived from extra- 
galactic sources. It is found that for all reasonable models of extra- 
galactic origin an excess of y-ray flux would result; thus, the bulk 
of the detected cosmic rays appears to be of Galactic origin. 


26712 Very large and the very small. Ellis, J. (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
PP 126-143 of Nature of matter. Wolfson College lectures 

80. Mulvey, J.H. (Oxford Univ. aes (ed.). Oxford, Eng- 
land; Oxford University Press (1981). 

The connection is traced between the behaviour of the Uni- 
verse on a large scale in time and space with aspects of the funda- 
mental interactions not directly discernible in the everyday world. 
It is shown that modern ideas in particle physics exist in intimate 
symbiosis with some fundamental aspects of cosmology and astro- 
physics, such as the very early history of the Universe and the 
origin of matter. 


26713 Is a stellar wind inherent in WR-stars throughout 
the whole of their evolution. Gershberg, R.E. (Crimean As- 
trophysical Observatory, USSR). “ae 39-40 of Effects of 
mass loss on stellar evolution. , C. (Padua Univ. 
peg Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 

Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidet (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The author discusses two observations from the extremal 
stages of evolution of WR-stars and attempts to explain them in 
terms of stellar winds. He concludes that WR wind manifestations 
occur throughout the whole evolution of these stars. 
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26714 Wind characteristics of the O7 n star HD 217086 
in the Cep OB 3 association. Perinotto, M. (Osservatorio As- 
trofisico di Arcetri, Florence (Italy)); Panagia, ae 
Nazionale delle Ricerche, Bologna (Italy)). pp 41-44 of 
fects of mass loss on stellar evolution. C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

The O7 n star HD 217 86 which provides the ionization of 


OB 3 association, has been observed in the ultraviolet with IVE. 
From an analysis of the UV spectra the authors determine a termi- 
nal velocity of 3560 +- 100 km s~* and a mass loss rate of (4.2 
(+2.8, -1.7)) x 10-7 solar masses yr~*. A comparison is made with 
the stars of similar spectral type. 


26715 Mass loss from central stars of nebulae. 
Perinotto, M. (Osservatorio Astrofisico di Arcetri, Florence 
(Italy)); Benvenuti, P. (Osservatorio Astrofisico, Asiago 
(Italy)); Cacciari, C. (Euro; Space Research Inst., Fras- 
cati (Italy)). pp 45-50 of Effects of mass loss on stellar evo- 
lution. Chiosi, C. (Padua Univ. (Italy). Ist. di ttaly)) cede 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds. 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

From a high resolution spectrum taken with IUE, the central 
star of the planetary nebula IC 2149 is found to exhibit a wind with 
edge velocity of 1440 +- 100 km s~*. The authors’ preliminary 
evaluation of the associated mass loss rate gives 10~* solar masses 
yr~*. Other planetary nebulae nuclei are studied with low resolution 
IUE spectra and indications are found of mass loss rates consistent 
with the above value. 


26716 Mass loss rates of OB stars derived from infrared 
observations. Tanzi, E.G. (Consiglio Nazionale delle Ri- 
cerche, Milan (Italy)); Tarenghi, M. (European Southern 
9 Gcnigtio 4 near Munich (Germany, F.R.)); Pan- 
msiglio Nazionale delle Ricerche, Bologna 
ay taly)). pp Sis6 of Effects of mass loss on stellar evolution. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. Chios, C: (Padu Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 
From IAU colloquium 59 on effects of mass-loss of stellar 
om aa Ital hey (15 Sep 1980). 
authors report briefly on a study of the 
css tit of Ge Gad a ek se ee 
frared (1.25 - 4.8 4) broad band photometry of 70 southern OB 
stars of various luminosity class has been secured. Program stars 
have been selected, among those bright enough in the infrared to 
give a suitable photometric accuracy, in order to cover a wide 
range of spectral types. 37 stars are found to exhibit emission in 
excess over a blackbody photospheric continuum, which is inter- 
preted in terms of gas ejected in the form of an accelerated wind. 
By means of model calculations the corresponding mass loss rates 
are derived. The obtained values compare well with those deter- 
mined independently by various authors for stars in common. Their 
data show that mass loss rates increase with luminosity and are a 
decreasing function of surface gravity. 


26717 Profiles of the Ha line by means of the analogical 
television system. Andrillat, Y.; Fehrenbach, Ch. (Observa- 
toire de Haute Provence, 04 - Saint-Michel-l’Observatoire 
(France)). pp 57-60 of Effects of mass loss on stellar evolu- 
tion. Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). (In French) 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

High resolution profiles of the Ha line are derived for about 
thirty Be stars and several bright stars by means of the analogical 
television system. The profiles obtained with this method fairly 
agree with the theoretical ones (a Lyrae). 
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26718 Radio observations and the mass flow rate of aCyg 
(A2Ia). Wolf, B.; Stahl, O. (Remeis-Sternwarte Bamberg, 
Astronomisches Institut der Universitaet Erlangen-Nuern- 
berg (Germany F.R.)); Altenhoff, W.J. (Max-Planck-Institut 
fuer ioastronomie, Bonn (Germany, F.R.)). pp 61-64 of 
Effects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, my ba Sep 1980). 

From the free- excess at 10u Barlow and Cohen (1977) 
derived a mass loss rate of 6.9 x 10~’ solar masses yr™* for aCyg. 
They predicted a 10 GHz radio flux of 2.2 mJy. On the other hand 
Praderie et al. (1980) derived a considerable lower mass loss rate of 
1.1 x 10°°<=M<=7 x 10~* solar masses yr™' from a curve of 
growth analysis of the envelope ultraviolet Fell-lines of aCyg. 
Radio observations are desirable to make a decision about these dis- 
crepant results. Therefore the authors observed aCyg at 15 GHz 
with the 100 m telescope of the MPIfR at Effelsberg. The observa- 
tions are discussed together with recent VLA data of Abbott et al. 
(1980). 


26719 Mass loss rates for twenty one Wolf-Rayet stars. 
Barlow, M.J.; Smith, L.J.; Willis, A.J. (University Coll., 
London (UK). Dept. of map and Astronomy). pp 65 of 
Effects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). : 


26720 Mass outflow in AG Carinae and a comparison 
with P Cygni. Bensammar, S. (Observatoire de Paris, Sec- 
tion de Meudon, 92 (France)); Gaudenzi, S.; Rossi, C. (Isti- 
tuto Osservatorio Astronomico, Roma University, Italy); 
Johnson, H.M. (Lockheed Missiles and oy Co., Palo 
Alto, CA (USA)); The, P.S.; Zuiderwijk, E.J. (Astronomi- 
cal Institute, University of Amsterdam, Amsterdam, Nether- 
lands); Viotti, R. (Consiglio Nazionale delle Ricerche, Fras- 
cati (Italy). Lab. di Astrofisica Spaziale). pp 67-69 of Effects 
of mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

AG Car is a variable supergiant surrounded by a small ring 
nebula. Its ultraviolet and optical spectrum, and UV to IR energy 
distribution are similar to those of P Cyg with vsub(infinity) = -290 
km s~', Also the strength of the 2200 A band is the same and sug- 
gests E(B-V) = 0.55 for both stars. The possible variability of the 
infrared flux is discussed. 


26721 Mass loss from hot stars below the main sequence. 
Viotti, R.; Rossi, L. (Consiglio Nazionale delle Ricerche, 
Frascati (Italy). Lab. di Astrofisica Spaziale); D'Antona, F. 
ee ape pace Astronomico, Rome (Italy)). pp 71-74 of Ef- 
ects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colioquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The evolutionary implications of mass loss from post-asymp- 
totic giant branch stars is discussed, with reference to the UV ob- 
servations of subdwarf O stars. 


26722 Stellar gravity and effective temperature depend- 
ence of the ratio of terminal to escape velocities in stellar 
winds, Carrasco, L. (Universidad Nacional Autonoma de 
Mexico, Mexico City). pp 75-78 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
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From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Contrary to the results of some investigators, the ratio of ter- 
minal to escape velocities (V(infinity)/Vesc) observed for the winds 
in early-type stars is found to be linearly correlated with log 
GAMMA - GAMMA being the ratio of stellar to Eddington’s lu- 


26723 Observational evidences of stellar wind. Tarafdar, 
S.P. (Tata Inst. of Fundamental Research, Bombay (India)). 
pp 79-82 of Effects of mass loss on stellar evolution. Chiosi, 

. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Observations mainly from the IUE Spectra of HD 152236 
(Billa) have been used to provide support to the various aspects of 
the theory of stellar wind (SW) and its interaction with the inter- 
stellar medium (ISM). Lines arising from excited levels connected 
radiatively to the ground level tend to be more frequent and/or 
strong compared to those arising from radiatively forbidden levels 
of similar excitation as expected from radiatively driven wind. The 
outward velocity from shifts of Si III lines from different excited 
levels increases steeply with decreasing excitation energy in agree- 
ment with theories. Absorption lines (P-Cygni like) of C II, Al II, 
Si II and Mg II shifted shortward by about 300 km s~* suggest an 
expanding shell around the star. As this velocity is smaller than the 
terminal velocity (880 km s~*) the circumstellar shell may have 
been formed as a result of interaction of SW with ISM. 


26724 Radial velocity variations in IC 418. Mendez, 
R.H.; Verga, A.D. (Instituto de Astronomia y Fisica del 
Espacio, Buenos Aires, Argentina). pp 83-86 of Effects of 
mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The observations presented are part of a search for spectral 
and radial velocity variations among central stars of planetary neb- 
ulae and include the following new data: 1) Weak, previously unde- 
tected C III emissions are visible at 4056, 4186, 4516, 5270 and 5826 
A. The famous unidentified emissions at 4485 and 4503 A were also 
found. 2) The He I absorptions at 4471 and 5875 A are blue-shifted 
relative to the nebular emissions. The same happens with 
Hsub(delta) and Hsub(y), although in this case the shift can be at 
least partly attributed to blends with the strong He II absorptions, 
which are estimated to contribute about one half of the equivalent 
width at Hsub(delta) and Hsub(y). 3) O III 5592 and C IV 5801, 
5811 are also found in absorption. 


26725 Mass loss from cool stars. Dupree, A.K. (Harvard 
Univ., Cambridge, MA (USA). Center for Astrophysics). pp 
87-110 of Effects of mass loss on stellar evolution. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Recently obtained spectroscopic observations indicating 
mass loss in cool stars are reviewed with analogies to the solar at- 
mosphere. Spectral diagnostics of mass loss are discussed with new 
theoretical calculations of chromospheric line profiles. A general 
picture of mass loss from cool stars is developed and related to 
chromospheric and coronal emissions measured by IUE and the 
HEAO-2 Observatory. These winds range in characteristics from 
the hot (10° K) and fast wind with low mass loss found in the 
dwarf stars to the warm (approximately 10° K), moderate speed 
winds present in hybrid luminous supergiants, and the coolest mas- 
sive winds emerging from the latest type supergiants exhibiting 
lowest thermal velocities and circumstellar shells. Evidence for stel- 
lar surface inhomogeneity and variability of outflow is briefly dis- 
cussed. 
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26726 Outflow of matter in the chromosphere of a 
Orionis. Goldberg, L. (Kitt Peak National Observatory, 
Tucson, AZ (USA)). pp 111-112 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The spectrum of a Orionis is composite and consists of three 
components: 1) photospheric spectrum characterized by symmetric 
absorption lines more or less typical of the spectrum of an M2 su- 
pergiant, except for their very great widths; 2) a shell spectrum 
consisting of P Cygni-type profiles of neutral and singly-ionized 
metallic lines of very low excitation potential; and 3) asymmetric 
absorption lines, including Hsub(a), Hsub(8), Fel lines of interme- 
diate excitation potential and the infrared triplet of Ca+, which 
appear to be formed in a relatively warm layer, probably an ex- 
tended chromosphere. 


26727 Mass loss from a Ori. Tanabe, T.; Kamijo, F. 

ent of Astronomy, University of Tokyo, Japan). 

pp 113-115 of Effects of mass loss on stellar evolution. 

iosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 

R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

High dispersion spectrograms of a Ori are obtained. Several 
strong absorption lines which have circumstellar components are 
measured. Assuming the plane-parallel envelope and thermal equi- 
librium, the mass loss rate is estimated as 1x10~* solar masses/yr. 


26728 Possible mass loss from the supergiant Rho Cassio- 
peia. Boyarchuk, M. (Crimean Astrophysical Observatory, 
USSR). pp 117-118 of Effects of mass loss on stellar evolu- 
tion. Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The supergiant Rho Cas F8la has a very high luminosity. 
Astronomers payed attention to this star in August 1946, when its 
brightness dropped from 4.2 to 6.2. Systematic spectrographic ob- 
servations of Rho Cas have been carried out at the Crimean Astro- 
physical Observatory since 1965. No large light variations have 
been observed since then. However, it is possible to point out that 
spectra of Rho Cas give strong evidence for a large mass loss rate. 


line profiles in cool stars. 
(Kitt Peak National Observa- 


26729 Photospheric 
Ridgway, S.T.; Friel, E.D. 
tory, Tucson, AZ (USA)). pp 119-124 of Effects of mass 


loss on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. 
di Astronomia); Stalio, R. (Osservatorio Astronomico, Tri- 
198 P de (eds.). Dordrecht, Netherlands; D. Reidel 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

Spectral lines of the AV=2 rotation vibration bands of CO 
are well suited for study of photospheric motions and the mass 
ejection process in cool stars. The authors obtained high 
resolution (1.8 km/sec) and high signal-to-noise (> 10*) line profiles 
for a selection of K and M giants. These profiles are being studied 
for evidence of gas motions in the photosphere and near circumstel- 
lar regions. 


26730 Theory of winds in early type stars, Hearn, A.G. 
(Sterrekundig Instituut, Utrecht, Netherlands). pp 125-130 
of Effects of mass loss on stellar evolution. iosi, C. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The purpose of this review should be to summarize the way 
in which the mass loss rate of a star may be included in a calcula- 
tion of stellar evolution, but this is not possible. One can only use 
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estimates of mass loss rates obtained from the observations. Even 
these give a large uncertainty. The observed mass loss rates for dif- 
ferent stars of the same spectral type vary. Further the mass loss 
rates obtained by different methods for the same star differ. An ex- 
treme example of this is 9 Sgr. The mass loss rate derived from the 
radio observations is forty times greater than that derived from the 
U.V. and optical measurements. 


26731 Stellar variability and individuality: observations 
and implications. Costero, R. (Universidad Nacional Auton- 
oma de Mexico, Mexico City); Doazan, V. (Observatoire de 
Paris, Section de Meudon, 92 (France)); Stalio, R. (Osserva- 
torio Astronomico, Trieste, Italy); Thomas, R.N. (Centre 
National de la Recherche Scientifique, 75 - Paris (France). 
Inst. poe ye pp 131-153 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The authors summarize the evidence for large-amplitude 
variability in Be and Ia supergiant B stars. They also summarize the 
evidence for individuality as exhibited by observations: of OVI in 
OB stars; of X-ray luminosity across the HR diagram; of far-UV 
spectra of O stars; and of visual and far-UV spectra of Be stars. 
These observational results require nonthermal fluxes of mass and 
nonradiative energy to be imposed from below by the subatmos- 
phere; which implies a nonthermal structure of subatmosphere and 
at least some part of the interior. Such nonthermal structure must 
then be included in evolutionary calculations. Thus current obser- 
vations of nonthermal mass-flux from essentially all stars require in- 
cluding a nonthermal internal structure, not simply a mass-loss, in 
evolutionary calculations. 


26732 Possible links between supersonic stellar winds and 
the origin of cosmic rays. Montmerle, T.; Casse, M.; Paul, J. 
(Section d'Astrophysique, Centre d’Etudes Nucleaires de 
Saclay, France). pp 155-158 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Cosmic rays are fast or relativistic protons and electrons 
(and nuclei), detected on the top of the terrestrial atmosphere. 
Except at the highest energies (>10'7eV) the Larmor radii of the 
particles in the galactic magnetic field are much smaller than the 
scale height of the interstellar gas, and the arriving particles have 
completely lost memory of their sources. Therefore, their origin is 
unknown, at least directly. But recent advances in y-ray astronomy, 
and in shock acceleration mechanisms, have shed a radically new 
light on an old problem. This is discussed. 


26733 Line formation in the wind of alpha Cygni. 
Kunasz, P.B. (Joint Inst. for Lab. Astrophysics, Boulder, 
CO (USA)); Praderie, F. (Observatoire de Paris, Section de 
Meudon, 92 (France). Section d'Astrophysique). pp 159-160 
of Effects of mass loss on stellar evolution. iosi, C. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 


26734 Empirical wind models from detailed UV-line fits: 
Tau Scorpii. Hamann, W.R. (Institut fuer Theoretische 
Physik und Sternwarte, Universitaet Keil, F.R. Germany). 
pp 161-165 of Effects of mass loss on stellar evolution. 
Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The main-sequence BO star Tau Sco has been studied previ- 
ously by Lamers and Rogerson (1978). However, their line fit was 
restricted to the blue wings of the UV resonance lines because the 
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line formation was calculated in Sobolev approximation. The au- 
thors now repeat this investigation by means of the comoving- 
frame (CMF) method, which they have extended to the treatment 
of overlapping doublets. From a systematic comparison they know 
that the results may deviate considerably from those of the Sobolev 


Can hot star winds be driven by radiation pressure. 
Leroy, M.; Lafon, J.P.J. (Observatoire de Paris, Section de 
Meudon, 92 (France)). pp 167-171 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 
The mechanisms by which early type (0 and B) stars lose 
mass is investigated. The phenomena occurring close to the photos- 
phere are crucial for the structure of the wind. It is shown that the 
effects of radiation are not sufficient to explain the observed winds. 
A general scheme for energy balance including a corona is pro- 
posed. 


26736 Radiative wind acceleration in early type stars. 

ia, N. (Consiglio Nazionale delle Ricerche, Bologna 
(Italy)); Macchetto, F. (European Space Research and 
Technology Centre, Noordwijk (Netherlands)). 173-178 
of Effects of mass loss on stellar evolution. iosi, C. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The processes of radiative acceleration of stellar winds in 
OB stars by single and multiple photon scattering are considered. 
Single scattering can be the dominant accelerating process for stars 
later than B2 (Tsub(eff) < 2 x 10* K) and can account for terminal 
velocities up to 500 - 1000 km s~*. Multiple scattering of photons in 
the approximate range 200 - 500 A provides additional wind accel- 
eration for stars earlier than B2 to reach terminal velocities of up to 
2000 - 4000 km s~*. A systematic increase of the terminal velocity 
as a function of the effective temperature is predicted. Observation- 
al data confirm this expectation quite well. 


26737 Radio observations of O-type stars. Felli, M. (Os- 
servatorio Astrofisico di Arcetri, Florence (Italy)); Panagia, 
N. (Consiglio Nazionale delle Ricerche, Bologna (Italy)). pp 
179-180 of Effects of mass loss on stellar evolution. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

Eight O-type giants supergiants, selected for being rela- 
tively isolated in the sky, have been observed at 5 GHz with 17 
antennae of the partially completed VLA (NRAO, Socorro, New 
Mexico) on October 7 and 8, 1979. The integration times ranged 
between 38 and 187 minutes. The results are displayed. Most of the 
stars (6 out of 8) were not detected. The upper limits for these stars 
are given and correspond to the 3sigma noise level. Possible detec- 
tion has been achieved for the two supergiants HD 225160 and HD 
30614 both with a flux density of 0.15 mJy. Although this flux is 
equal to the 3sigma noise level, the detections can be considered to 
be real because 1) Excellent positional coincidence is found be- 
tween stars and the radio peaks (better than 1”), 2) The observed 
source pattern corresponds very well to, the expected response to a 
point-like source. 


Narrow components in UV line profiles as evidence 
for a two component stellar wind for O and B stars. Lamers, 
H.J.G.L.M. (Rijksuniversiteit Utrecht (Netherlands). Lab. 
voor Ruimte-Onderzoek). pp 181-186 of Effects of mass loss 
on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di 
Astronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 
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The UV resonance line of early type stars show narrow ab- 
sorption components, with a width of the order of 300 km s™', su- 
perimposed on the wider P Cygni profiles. Such narrow compo- 
nents have been detected in the Copernicus spectra of a few early 
type stars. The variability of these components has been studied 
and it is shown that the narrow components do not change in ve- 
locity (except for the CIII lambdal175 line in zeta Pup) but that the 
strength of the components can change drastically. In some stars 
the narrow components were present in only one of the two spec- 
tra. The author has studied the characteristics of these narrow com- 
ponents in the Copernicus spectra. The stars are listed and examples 
of these narrow components are shown. 


26739 Winds in late-type stars: mechanisms of mass out- 
flow. Linsky, J.L. (Joint Inst. for Lab. og cm Boul- 
der, CO (USA)). pp 187-212 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Four basic mechanisms have been proposed to explain the 
acceleration of winds in late-type stars -- thermal pressure gradi- 
ents, radiation pressure on circumstellar dust grains, momentum ad- 
dition by Alfven waves, and momentum addition by periodic shock 
waves. In this review the author describes recent work in applying 
these mechanisms to stars, and considers whether these mechanisms 
can work even in principle and whether they are consistent with 
recent ultraviolet and X-ray data from the IUE and Einstein space- 
craft. 


26740 Fluctuation theory of the stellar mass loss, An- 
driesse, C.D. (Rijksuniversiteit Groningen (Netherlands). 
— Sterrewacht). pp 213-227 of Effects of mass loss on 

evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, wy (15 Sep 1980). 

The idea that fluctuations in the mass flow are as significant 
as the very existence of the flow has led to the development of a 
fluctuation theory of the stellar mass loss. A general theory for 
fluctuations in non-equilibrium systems - and such are stellar atmos- 
pheres - was developed long ago. In developing the general theory 
to a specific stellar theory, however, the arguments have not come 
up in their logical order. The present sketch of this theory im- 
proves on that order and is offered as a framework for further 
study. 


26741 Mass loss and evolution of massive stars. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia). pp 229-253 of 
Effects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

In the past few years both growing observational evidence 
and theoretical understanding have shown that mass loss by stellar 
wind is a common occurrence in the evolutionary history of many 
types of star. Therefore, in this paper the author concentrates only 
on those observational and theoretical aspects of the problem that 
demand further investigation. The paper concerns stars in the ap- 
proximate range of initial mass 10 solar masses to 100 solar masses, 
during their evolution for central H-burning to later phases. 


26742 Fraction of O-type supergiants in our galaxy in the 
LMC and in the SMC: An evidence of the correlation be- 
tween mass loss rate and chemical abundance. Bisiacchi, 
G.F.; Firmani, C. (Universidad Nacional Autonoma de 
Mexico, Mexico City). pp 255-259 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
From IAU colloquium 59 on effects of mass-loss of stellar 


evolution; Trieste, Italy (15 Sep 1980). 
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The distribution of the spectral types of the WR stars in our 
galaxy is different at different distances from the galactic center. 
This distribution is also different in all three galaxies, in our, in the 
LMC and in the SMC. These results have been interpreted as due 
to the dependence of the mass loss rate from the original chemical 
abundance which is known to be different in these objects. 


26743 Evolution of a 30 solar mass star: the interplay of 
nuclear burning and mass loss. Falk, H.J.; Mitalas, R. (West- 
ern Ontario Univ., London (Canada)). pp 261-263 of Effects 
of mass loss on stellar evolution. Chiosi, C. ua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). : : 

Evolutionary tracks for a 30 solar mass star with various 
mass loss rates (MLR) were evolved to core He exhaustion. The 
‘overluminosity’ of mass losing (ML) stars is explained in terms of 
the well known mass-luminosity (M-L) law. A critical ZAMS 
MLR above which mass loss leads to evolution to fainter luminosi- 
ties is derived. Two tracks showed reversals in their direction of 
evolution across the HR diagram. These have been shown to be a 
consequence of mass loss dominating over the effects of the shell 
source. An analytic criterion for this condition has been derived. 


26744 Significance of mass loss for the evolution of mas- 
sive stars. Yungelson, L.R.; Massevitch, A.G.; Tutukov, 
A.V. (AN SSSR, Moscow. Astronomicheskij Sovet). pp 
265-270 of Effects of mass loss on stellar evolution. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

It is shown that mass loss by stellar wind with rates ob- 
served in O, B-stars cannot change qualitatively their evolution in 
the core hydrogen-burning stage. The effects, that are usually at- 
tributed to the mass loss, can be explained by other causes: e.g., du- 
plicity or enlarged chemically homogeneous stellar cores. 


26745 Ultraviolet to infrared spectrum of the large mass 
loss LMC supergiant S22 = HD 34664. Muratorio, G. (Ob- 
servatoire de Marseille, 13 (France)); Bensammar, S. (Obser- 
vatoire de Paris, Section de Meudon, 92 (France)); Cassa- 
tella, A. (ESA, Astronomy Division, Villafranca Satellite 
Tracking Station, Villafranca, Madrid, Spain); Friedjung, 
M. (Centre National de la Recherche Scientifique, 75 - 
(France). Inst. d'Astrophysique); Viotti, R. (Consiglio Na- 
zionale delle Ricerche, Frascati (Italy). Lab. di Astrofisica 
Spaziale). pp 271-274 of Effects of mass loss on stellar evo- 
lution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy Ay Sep 1980). 

$22 was observed with IVE at low resolution in both the 
long and short wavelength ranges, while infrared photometry was 
also performed at ESO. Except for an IR excess longwards of 2 » 
probably due to dust emission, the continuum when dereddened for 
E(B-V)=0.17 (determined by Friedjung and Muratorio 1980) with 
the standard galactic extinction law shows a smooth distribution 
without a depression at 2200 A. 


26746 Influence of mass loss by stellar wind on the evolu- 
tion of massive helium burning stars. Vanbeveren, D. (Brus- 


sels Univ. (Belgium). Inst. d’Astronomie et 
d'Astrophysique). pp 275-278 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Helium burning stars with masses between 10 solar masses 
and 40 solar masses are evolved up to core helium exhaustion in- 
cluding mas loss by stellar wind at rates between 10~* solar masses/ 
yr and 10°‘solar masses/yr appropriate for WR stars. Different 
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dM/dt formalisms were used. It should however be noted that the 
results presented here are only marginally dependent on this for- 
malism. The initial models contain a small hydrogen shell. The at- 
mospherical hydrogen abundance Xsub(atm) = 0.2-0.3. These 
models correspond to primary remnants (with hydrogen ZAMS 
masses between 30 solar masses and 100 solar masses) after a case B 
mode of mass transfer in close binaries, or to stars after a red giant 
phase of huge mass loss comparable to late case B remnants after 
Roche lobe overflow. Two applications are focussed upon: the total 
mass lost during He burning based on the WN/WC ratio and the 
difference in chemical yields due to stellar wind during He burning. 


26747 Stellar evolution with SMC chemical abundances. 
Helli P.; Vanbeveren, D. (Brussels Univ. (Belgium). 
Inst. d’Astronomie et d'Astrophysique). pp 279-282 of Ef- 
fects of mass loss on stellar evolution. iosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Evolutionary computations are presented for massive stars 
between 20 solar masses and 100 solar masses with chemical abun- 
dances holding for the Small Magellanic Cloud, i.e. X = .76 and Z 
= .003. Mass loss by stellar wind is taken into account during core 
hydrogen burning. After core hydrogen burning some models are 
considered as members of close binary systems and are followed 
during their Roche lobe overflow stage according an early case B 
of mass transfer. During the core helium burning stage of the 
RLOF remnants mass loss rates comparable to WR stars are includ- 
ed in order to study the formation and the evolution of WR stars. 
Comparison with similar galactic computations (Vanbeveren, 
Packet, 1978) is made. 


Massive stars burning helium: the numbers of WR 
stars and red supergiants in galaxies. Maeder, A. (Geneva 
Observatory, Sauverny, Switzerland). pp 283-287 of Effects 
of mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The author has calculated evolutionary models of massive 
stars in the range 15-120 solar masses from the zero-age sequence 
up to the end of the carbon burning stage (Maeder, 1981). Three 
sets of models with different mass loss rates dM/dt have been com- 
puted; the adopted parametrisation of dM/dt is fitted on the obser- 
vations and thus the expression for dM/dt differs according to the 
location of the stars in the HRD. 


26749 Thermal instability of hydrogen burning shells in 
very massive stars. Tanaka, Y. (Ibaraki Univ., Mito Geran 
Arimoto, N.; Takeuti, M. (Tohoku Univ., Sendai (Japan)). 
pp 289-292 of Effects of mass loss on stellar evolution. 

iosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Stothers and Chin(1972) examined numerically thermal insta- 
bility of H burning shells in very massive stars. They reported the 
discovery of the thermal pulses in the shell on a stage of the con- 
tracting core just after the core exhaustion. Their results, however, 
are inconsequential because the pulses are very feeble and the 
mechanism of such feeble pulses is not well known at the shell 
burning phases. In this note, the authors summarize the analytical 
method and the results on the possibility of such feeble pulses in H 
burning shells. 
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26750 Effects of a stochastic initial mass function on the 
Sa at eee tee Se Greggio, L. (Padua 

niv. (Italy). Ist. di Astronomia) ‘oP ~¥- fs Fong of 
mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. / RAW. Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981) 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

The theoretical (Msub(b) versus Log Tsub(e)) HR diagram 
for the brightest galactic OB stars shows an upper boundary for the 
luminosity, which is characterized by a decreasing luminosity with 

ing effective temperature (Humphreys and Davidson, 1979). 
Recent data (Conti and Garmany, 1980; Abbott et al., 1980; Gathier 
et al., 1981; Lamers, 1980) suggest rates of mass loss from these 
stars that imply a much lower mass removal during the whole main 
sequence phase than for the previous cases (Chiosi, 1981; Lamers, 
1980). Such a low mass loss does not affect the behaviour of the 
evolutionary sequences which look like the conservative ones. It 
seems therefore that the most recent data on the rate of mass loss 
are in conflict with the observed distribution of very luminous OB 
stars in the HR diagram. The aim of this paper is to point out that 
such an upper boundary is related more to the existence of fluctu- 
ations on the initial mass function than to the effect of substantial 
mass loss during the core H-burning phase. 


26751 Mass loss from metal-poor stars. Chiosi, C.; Ber- 
telli, G.; Nasi, E.; Greggio, L. (Padua Univ. (Italy). Ist. di 
Astronomia). pp 297-300 of Effects of mass loss on stellar 
evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astrono- 
mia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

This research concerns the evolution of massive stars with 
X=0.700 and Z=0.001 during the phases up to central He-exhaus- 
tion with the inclusion of mass loss. Such low value of Z has been 
chosen in order to allow a comparison with the supergiant stars of 
SMC. The rate of mass loss is formulated as in Chiosi, Nasi and 
Sreenivasan (1978). More specifically, in the range of high effective 
temperatures, the authors adopt the mass-loss rate relationship for 
radiation pressure driven wind of Castor, Abbott and Klein (1975), 
whereas in the range of low effective temperatures the authors 
assume the mass loss rate to be driven by the acoustic flux mecha- 
nism of Fusi, Pecci and Renzini (1975). 


26752 Masses of Magellanic Wolf-Rayet stars: mass loss 
and evidence for a WR subclass vs. mass relation. Moffat, 
A.F.J. (Montreal Univ., Quebec (Canada). Dept. of Phys- 
ics). pp 301-305 of Effects of mass loss on stellar evolution. 
Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

New spectroscopic observations in the LMC/SMC com- 
bined with published data on Galactic WR stars lead to a correla- 
tion between mass ratio, Msub(WR)/Msub(O), and WR subclass. 
As a consequence of this and their high mass loss rates, WR stars 
probably evolve from cool to hot ionization class in a way which 
depends on the metallicity. 


26753 How massive the Wolf-Rayet stars are. Niemela, 
V.S. (Instituto Argentino de Radioastronomia, Buenos 
Aires). pp 307-310 of Effects of mass loss on stellar evolu- 
tion. Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

If the Wolf-Rayet stars are produced by the evolution of 
massive stars with mass loss (Paczynski 1967, Conti 1976) from O 
stars to WN stars and thereafter to WC stars, then we may expect 
to observe a correlation of decreasing mean masses in the same 
sense as the evolution. Information about the masses of WR stars 
are obtained from studies of binary systems with WR components. 
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26754 Hydrogen/helium ratio on the surface of Wolf- 
Rayet stars. Conti, P.S.; Massey, P. (Joint Inst. for Lab. As- 
trophysics, Boulder, co a ie. 311-314 of Effects of 
mass loss on stellar evolu Efiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The authors state categorically that they believe the spectral 
sub-classes among the WN (and probably WC) types certainly rep- 
resent a sequence of ionization but that they may not represent a 
similar sequence of effective temperatures, nor of evolution. They 
show that among WN stars of the same ionization, there exist sub- 
stantial differences in the Balmer/Pickering decrement. 


26755 Peculiarities in the distribution of galactic Wolf- 
Rayet stars: constraints on evolutionary scenarios. Gomez, 
A.; Lortet, M.C.; Pitault, A. (Observatoire de Paris, Section 
de Meudon, 92 (France)). pp 3 315-317 of Effects of mass loss 
on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di 
Astronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The re-examination of the spatial distribution of 158 Wolf- 
Rayet stars in the Galaxy may help to define different breeds of 
Wolf-Rayet stars and put constraints on possible evolutionary sce- 
narios. 


26756 Evolutionary effects of mass loss in ag a stars. 
Renzini, A. (Osservatorio Astronomico, Bolo ie? 
319-338 of Effects of mass loss on stellar evo! olay 

C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os. 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The effects of mass loss on the evolution of low-mass stars 
(actual mass smaller than 1.4 solar masses) are reviewed. The case 
of globular cluster stars is discussed in some detail, and it is shown 
that evolutionary theory sets quite precise limits to the mass-loss 
rate in population II red giants. The effects of mass loss on the final 
evolutionary stages of stars producing white dwarfs is also dis- 
cussed. In particular, the interaction of the wind from the hot cen- 
tral star with the surrounding planetary nebula is considered. Final- 
ly, the problem of the origin of hydrogen-deficient stars is briefly 
discussed. 


26757 Initial/final mass relation for stellar evolution with 
mass loss. Weidemann, V. (Institut fuer Theoretische Physik 
und Sternwarte, Universitaet Kiel, Fed. Rep. Germany). pp 
339-344 of Effects of mass loss on stellar evolution. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The relation between initial and final masses is discussed 
under consideration of changing theoretical concepts and new em- 
pirical data on masses of white dwarfs and nuclei of planetary neb- 
ulae. It is concluded that presently adopted schemes of evolution 
need revision, and that no universal relation exists. 


26758 Formation of a planetary nebula by continuous 
mass loss. , A.; Kovetz, A. (Tel Aviv Univ. (Israel)). 
pp 345-346 of Effects of mass loss on stellar evolution. 
Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 
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26759 Effects of mass loss on the formation of planetary 
nebulae. Kwok, S. (National Research Council of Canada, 
Ottawa, Ontario). pp 347-351 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). : 

Asymptotic giant stars eject a significant amount of 
mass in the form of a stellar wind just prior to the PN phase and 
such matter must have an effect on the formation of planetary neb- 
ulae. The fast winds developed by central stars of planetary nebulae 
may also contribute sufficient momentum to be dynamically impor- 
tant in the evolution of planetary nebulae. 


26760 Miras, mass loss, and the origin of planetary nebu- 
lae. Willson, L.A. (Iowa State Univ. of Science and Tech- 
nology, Ames (USA). t. of Physics). Bp. 353-356 of Ef- 
fects of mass loss on s' evolution. iosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). ’ 

It is seen that all low mass stars pass through a stage of Mira 
variability preceding the planetary nebula stage, and Mira variabil- 
ity appears to be the means by which most stars rid themselves of 
excess mass to become white dwarfs. 


26761 Theoretical evidence of mass loss from globular 
cluster stars. Castellani, V.; Tornambe, A. (Consiglio Na- 
zionale delle Ricerche, Frascati (Italy). Lab. di Astrofisica 
Spaziale). pp 357-359 of Effects of mass loss on stellar evo- 
lution. Chiosi, C. (Padua Univ. (Italy). Ist. di ttaly)) cede 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds. 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The total amount of mass lost during the first giant phase of 
Population II red giants is derived from Horizontal Branch proper- 
ties: it is found to be proportional to the metal content. 


26762 Effect of mass gain on stellar evolution. Ebert, R. 
(Institut fuer Theoretische Physik der Universitaet Wuerz- 
burg, F.R. Germany); Zinnecker, H. (Max-Planck-Institut 
fuer Physik und Astrophysik, Garching (Germany, F.R.). 
Inst. fuer Extraterrestrische Physik). pp 361-371 of Effects 
of mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

In this paper the authors present a fully hydrodynamical 
treatment of the stationary isothermal accretion problem onto a 
moving gravitating point mass. The derivation is purely analytical. 
They find that the accretion rate is more than a factor of 50 higher 
than the accretion rate derived from the partially non-hydrodyna- 
mical treatment by Hoyle and Lyttleton (1939) or Bondi and Hoyle 
(1944). This result may have some bearing on the evolutionary 
tracks of young pre-Main Sequence stars still embedded in their 
parent protocluster cloud. They discuss the work by Federova 
(1979) who investigated the pre-Main Sequence evolution of degen- 
erate low mass stars with strong accretion of protocluster cloud 
material. They suggest that the stars which lie below the Main Se- 
quence in young clusters could strongly accrete matter at the pre- 
Main Sequence stage. Also they suggest that the observed lack of 
low mass stars in open galactic clusters (van den Bergh 1961) com- 
pared to the field may be due to the accretion of residual gas pref- 
erentially by low mass stars. 


26763 Consequences of mass loss from intermediate-mass 
stars. Iben, I. (Illinois Univ., Urbana (USA)). pp 373-387 of 
Effects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 
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From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

There are two major effects of mass loss from stars of inter- 
mediate mass. First, the ultimate fate of such stars - whether they 
become supernovae of the type that leave no condensed remnant or 
whether they become white dwarfs - is extremely sensitive to the 
rate at which they lose mass during the last portion of their nucle- 
ar-burning lives. Second, the contribution of intermediate-mass stars 
to the enrichment of the interstellar medium in helium, carbon, ni- 
trogen, s-process isotopes, and possibly also in iron-peak elements 
and r-process isotopes is similarly sensitive to mass-loss rates during 
this last, quiet phase of nuclear burning. In the context of this 
review, intermediate mass is taken to encompass all stars that 
achieve and maintain the AGB structure for an extended period. 


26764 Determination of the characteristics of Cepheids 
from B-type companions. McNamara, D.H.; Feltz, K.A. 
(Brigham Yo! Univ., Provo, UT (USA). Dept. of Physics 
and prrcthtees pp 389-395 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Photometry (uvby§) of five cepheids with B-type compan- 
ions has been utilized to derive the spectral types and apparent 
magnitudes of the companions. By utilizing the period-luminosity 
relation it is possible to estimate the absolute magnitudes of the 
companions since the differences in magnitude between the com- 
panions and cepheids are known. The spectral types and absolute 
magnitudes of the B-type components indicate they are all evolved 
from the zero-age main sequence. By utilizing the ages of the B 
stars we can derive the ages of the cepheids under the assumptions 
that both stars of a binary were formed at the same time and the 
cepheids are more evolved than their B components. A period-age 
relation of the form log tsub(age) = 8.60 - 0.83 log P is found. 
Minimum masses of the cepheids can also be estimated from the 
data. No evidence of large mass loss is evident in the intermediate- 
band photometry of cepheids. 


26765 What ‘masses’ for Cepheids. Davis, C.G. (Los 
Alamos Scientific Lab., NM (USA)). pp 397-400 of Effects 
of mass loss on stellar evolution. Chiosi, C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

To understand the evolution of giant stars, it is important to 
pin down the masses for Cepheids. The 7- to 10-day ‘bump’ Ce- 
pheids imply lower than evolutionary mass (60%). Recent theoreti- 
cal work, though, indicates that for Cepheids with periods of 15 to 
16 days, the best understanding of the light curves results from 
using evolutionary masses. 


26766 Response of low-mass main sequence stars to ac- 
cretion. Fujimoto, M.Y.; Iben, I. Jr.; Becker, S.A. (Depart- 
ment of Astronomy, University of Illinois, Urbana, IL, 
USA). 401-403 of Effects of mass loss on stellar evolu- 
tion. Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); 
Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

This paper focuses on the evolution of a low mass main se- 
quence star during accretion. Such a star passes through a brief 
phase of underluminosity and sub-radius after the onset of accre- 
tion. However, because of the short timescale for this phase, there 
is little possibility for it to be observed. For the accretion rate dis- 
cussed, the accreting star grows in mass without making contact 
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26767 Influence of mass loss on the evolution of binaries. 
de Loore, C. (Brussels Univ. or. Inst. d’Astronomie 
et pee a nang pp 405-430 of Effects of mass loss on 
stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di As- 
tronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium <4 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 ). 

Mass loss can affect ; ‘orokaton of binaries in various 
ways, during different stages of the evolution. 1. For massive stars 
stellar wind mass loss will change the masses of the components 
during their main sequence evolution. 2. During the Roche lobe 
overflow phase (or tidal interaction phase) matter can leave the 
system. 3. For low mass stars matter can leave the system during 
the mass exchange phase and can be stored in envelopes, disks or 
rings. 4. Sufficiently massive stars (>8-15 solar masses) undergo at 
the end of their life a supernova explosion, where most of the 
matter is blown away and a compact object, a neutron star or a 
black hole can be left. 5. For intermediate stars one of the compo- 
nents can evolve into a degenerate He or CO dwarf; a reverse mass 
transfer can dump matter on this degenerate dwarf. If the condi- 
tions are favorable the white dwarf can explode with loss of matter, 
and a neutron star can be the result. 6. The chemical abundances in 
the outer layers change. These influences are discussed. 


26768 Mass loss from interacting close binary 
Plavec, M.J. (California Univ., Los Angeles (USA). 
of Astronom a pp 4 431-456 of Effects of mass loss on ste 
evolution. C C. (Padua Univ. (Italy). Ist. di Astrono- 
mia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 


evolution; Trieste, Italy (15 Sep 1980). 
Three well-defined classes of evolved binary systems show 


evidence of present and/or past mass loss. The cataclysmic varia- 
bles probably would not exist at all without it. Wolf-Rayet stars 
and Algols can in principle be modeled in a conservative scenario, 
but comparison with observed systems shows that actually a large- 
scale mass outflow from the system must have accompanied the 
mass transfer between the components, and that probably more ma- 
terial escaped than was captured. In the Wolf-Rayet stars, mass loss 
appears to be associated with exceptionally strong stellar wind. In 
the Algols, we suspect that mass loss was heavy particularly in the 
rapid phase of mass transfer, but that phase is still poorly under- 
stood. The proposed transformation of supergiant binary systems 
into the very short-period cataclysmic variables must have been a 
complex process, whose outlines can be only sketched, and for 
which observational evidence is very desirable. 


26769 Tonization effects in stellar winds of massive X-ray 
binaries. Hammerschlag-Hensberge, G. (Astronomical Insti- 
tute, University of Amsterdam, Netherlands). pp 457-460 of 
Effects of mass loss on stellar evolution. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
oveletes: Trieste, Italy (15 Sep 1980). 

hs vesctation’ traviolet spectroscopy of the early-type X- 

ray binant Vela X-1/HD 77581 provides a unique example to study 
the ionization structure of the stellar wind which varies under influ- 
ence of the X-ray source. New results for other early-type X-ray 
binaries will be presented and compared with the Vela X-1 model. 
These results show that the observed variations strongly depend on 
the intensity of the X-ray source and on the density structure of the 
stellar wind. 


26770 Non conservative massive binary evolution. How 
much mass leaves the binary during the evolution from 
OB+OB to WR+OB. Vanbeveren, D. (Brussels Univ. 
(Belgium). Inst. d’Astronomie et d'Astrophysique). pp “I 
463 of Effects of mass loss on stellar evolution. Chiosi, C 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 
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The observations give us on one hand the mass ratio (q) dis- 
tribution of OB+OB type binaries in a stage prior to Roche lobe 
overflow (RLOF), and on the other hand the q distribution of WR 
binaries which are considered to be in a stage after RLOF. By 
comparing both distributions one may hope to be able to say some- 
thing about the mass loss during RLOF. 


26771 Evolutionary time scale of the —“y 

in massive close binaries: consequences for the supernova 
event. Doom, C.; De Greve, J.P. (Brussels Univ. (Belgium). 
Inst. d’Astronomie et d'Astrophysique). pp 465-468 of Ef- 
fects of mass loss on stellar evolution. iosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osservatorio 
Astronomico, Trieste (Italy)) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

The remaining core hydrogen burning lifetime after a case B 
of mass exchange is computed for the mass gaining component in 
massive close binaries. Effects of stellar wind mass loss and mass 
loss during Roche Lobe Overflow (RLOF) are included. Conse- 
quences for the evolutionary scenario are discussed. 


26772 Observation of mass loss in R CrB during the 
visual light minimum. Kameswara Rao, N. (Indian Inst. of 
Astrophysics, Bangalore). pp 469-471 of Effects of mass loss 
on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di 
Astronomia); Stalio, R. (Osservatorio Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

Visual light minima of R CrB stars are thought to be caused 
by the formation of circumstellar dust. It has been observed at the 
time of the light minimum that there is difference in the reddening 
between the descending and the rising branches of the light curves. 
The extinction during the descending branch tends to be neutral 
with not much of colour change, while there occurs redder colours 
during the recovery part of the light curve (Forrest 1974). It is 
probable that the gas causing the broad emission lines with Ne ap- 
proximately 5 x 10" cm~* also produces the neutral extinction due 
to electron scattering. An extinction of 4.5 mag can result if this 
region is assumed to extend to 2R. 


26773 Non-conservative evolutionary scenario for 100 
Algols. Mardirossian, F.; Giuricin, G. (Osservatorio Astron- 
omico di Trieste, Trieste, Italy). pp asa of Effects of 
mass loss on stellar evolution. , C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. (Osservatorio Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

The authors have examined the observational data of 100 
Algols in order to check the validity of several simple models of 
non-conservative mass transfer. Strong evidence of mass and angu- 
lar momentum loss has been found at least in about 20% of their 
Algols. Case B mass exchange is favoured for low-mass Algols, 
while case A predominates, though not so widely as expected, in 
Algols of higher total mass. 


26774 Infrared observations and mass loss of the binary 
system V861 Sco. Tanzi, E.G.; Maraschi, L. (Consiglio Na- 
zionale delle Ricerche, Milan (Italy)); Tarenghi, M. (Euro- 
pean Southern Observatory, Garching near Munich (Ger- 
many, F.R.)); Treves, A. (Milan Univ. (Italy). Ist. di Fisica). 
pp 477-480 of Effects of mass loss on stellar evolution. 
Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 1980). 

V 861 Sco (HD 152667) is a well known single line binary. 
The proposed association with a variable X-ray source has trig- 
gered renewed interest in the system. Here the authors report on a 
series of photometric observations in the infrared (from 1.25 to 4.8 
4) taken at various orbital phases which improve and extend previ- 
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ous measurements by Tanzi et al. The results give evidence of a 
phase modulated infrared excess which can be interpreted in terms 
of a non isotropic mass flow in the system or, alternately, of a con- 
tribution from a colder secondary component. 


26775 Nature of V861 Sco (=HD 152667). Howarth, 
I.D.; Wilson, R. (University Coll., London (UK). Dept. of 
Physics and Astronomy). pp 481-486 of Effects of mass loss 
on stellar evolution. iy > . (Padua Univ. (Italy). Ist. di 
Astronomia); Stalio, R . (Osservatorio Astronomico, Trieste 
(italy) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
From IAU colloquium 59 on effects of mass-loss of stellar 

evolu Trieste, Italy (15 1980). 

the physical bode | of = components of V861 Sco are 
derived from light-curve analysis and published spectroscopy. 
Good agreement with evolutionary models is obtained. The stellar 
wind is investigated using TUE data; the results include no large 
phase dependence of the mass loss rate and insensitivity of the ve- 
locity of the wind (measured with respect to interstellar lines) to 
changes in the photospheric velocity, even near the base of the 
wind. However, small random changes in velocity near the base of 
the wind are amplified to larger changes further out. 


26776 Ultraviolet and optical observations of the mass- 
losing contact binary SV Centauri. Drechsel, H.; Radecke, 
H.D.; Rahe, J.; Rupprecht, G.; Wargau, W.; Wolf, B. 
(Remeis-Sternwarte berg, Astronomisches Institut der 
Universitaet Erlangen-Nuernberg, Germany, F.R.). pp 487- 
489 of Effects of mass loss on stellar evolution. Chiosi, C. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
ovation, Tits Tim, Italy (15 Sep 1980). 

a well known early-type contact binary. The less 
massive phe metic is a slightly evolved B1 star. The secondary is 
of spectral type B4 III. The period of the system is P = 1.6585 
days. SV Cen shows with (dP/dt)/P = -2 x 10-° yr~* one of the 
largest known period decreases. The authors carried out ground- 
based photoelectric and spectroscopic (coude) observations at ESO, 
and high dispersion UV observations at VILSPA, with the aim of 
deriving new orbital parameters of SV Cen, determining further 
epochs of minima (i.e. studying the period variations) and looking 
for possible mass loss indicators in the ultraviolet range. 


26777 Mass transfer and stellar wind effects in the eclips- 
ing binary RT Bakos, G.A. (Waterloo Univ., 
Ontario (Canada). Dept. of Physics); Tremko, J. (Astro- 
nomical Institute, Skalnate Pleso Observatory, Czechoslova- 
kia). pp 491-494 of Effects of mass loss on stellar evolution. 
Chiosi, C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, 
R. (Osservatorio Astronomico, Trieste (Italy)) (eds.). Dor- 
drecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Aw 4 1980). 

In recent years the short period eclipsing binary RT And has 
been studied extensively. The geometric dimensions confirm that 
the system is detached consisting of two stars of spectral type F8 V 
and KO V. The mass ratio is 0.66. In spite of this classification, ef- 
fects appearing among semidetached systems have been observed, 
namely, variations of the amplitude and the shape of the light curve 
and changes of the length of the orbital period. In an effort to clari- 
fy the changes of the period and to elucidate the nature of the 
changes the authors collected and reexamined all photoelectric 
epochs of minima. 


26778 Properties of optically thick winds driven by radi- 
ation pressure. Friedjung, M. (Centre National de la Re- 
cherche Scientifique, 75 - Paris (France). Inst. 
d'Astrophysique). pp » 495-497 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

Conditions are derived for supercritical winds, accelerated 
by the radiation pressure of an object above the Eddington limit. A 
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relation between the different energy fluxes is found. The condi- 
penpals slp wap ad soe ny Sy drip They 
are not satisified however by the symbiotic star 


26779 Interacting stellar winds in a binary system. 
Kwok, S. (Herzberg Institute of Astrophysics, N.R.C., 
Ottawa, Canada). pp 499-502 of Effects of mass loss on stel- 
lar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astron- 
omia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

It is now known that strong stellar winds develop in stars 
mostly at the red and blue sides of the HR diagram. However, al- 
though the mass loss rates observed in O and M stars are compara- 
ble, the corresponding wind velocities are vastly different. It would 
thus be of great interest to find a binary system, containing both a 
cool and a hot star each with its own wind, and observe the resul- 
tant interaction. For a long time, a Sco (M1.5 Iab+B2.5 V) was 
the only known example. The author describes another binary 
system, HM Sge, in which two stellar winds are interacting with 
dramatic effects. 


26780 Evolutionary computations for intermediate mass 
close binary systems. van der Linden, Th.J. (Astronomical 
Institute, University of Amsterdam, Netherlands). pp 503- 
506 of Effects of mass loss on stellar evolution. Chiosi, C. 
(Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Osser- 
vatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
—: —— Ital (15 Sep 1980). 

dndelens of the evolution of close binaries with 

tees aanteean 15 solar masses and mass ratios of ap- 
proximately 1.5 were carried out. These results show that after 
mass transfer the system consists of a bright main-sequence star to- 
gether with a faint He-star in a rather wide orbit (p > 60sup(d)). 
Evolution of this kind predicts isotope anomalies for the CNO-ele- 
ments with respect to their solar values. 


26781 Is this diagramme an argument for binary orbital 
evolution due to mass-loss. Dommanget, J. (Observatoire 
Royal de Belgique, Brussels). pp 507-513 of Effects of mass 
loss on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. 
di Astronomia); Stalio, R. (Osservatorio Astronomico, Tri- 
cise , \ ded (eds.). Dordrecht, Netherlands; D. Reidel 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Lge Italy (15 Sep 1980). 

In 1963, a diagramme was established by the author, for 
visual and spectroscopic binaries, showing the existence of a real 
correlation between total mass and eccentricity. The consideration 
of an up-dated material leads to-day to an identical diagramme con- 
firming the reality and the stability of the mentioned correlation. 
This diagramme is discussed with the assumption of a substantial 
secular mass-loss of the components of the considered binaries. 


26782 Nova Aql 1918: A nude old nova. Selvelli, P.L. 
(Astronomical Observatory of Trieste (Italy)); Cassatella, A. 
(Astronomy Division ESTEC, oe ss Satellite Track- 
ing Station, ESA, Madrid (Spain pp 3 os 522 of Effects of 
mass loss on stellar pach = many Cc C. (Padua Univ. 
(Italy). Ist. di Astronomia); Stalio, R. se Astron- 
omico, Trieste (Italy)) (eds.). Dordrecht, Netherlands; D. 
Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

IUE observations at high and low resolution of Nova Aql 
1918 show neither evidence of outflow nor the presence of nebular 
lines. This indicates that the shell ejected at the time of the outburst 
and surrounding the system for many years (Mustel and Boyar- 
chuck, 1970) has by now disappeared. The high excitation spectrum 
presents rapid variations in the far UV and eclipse effects in the 
near UV that seem well correlated with the orbital phase. The ob- 
servations can be interpreted in terms of phenomena occurring in 
or near the accretion disk surrounding the white dwarf. However, 
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the small inclination of the orbital axis raises serious problems in 
trying to model the system. 


26783 Stellar mass loss and HII region morphology in 
Magellanic irregular galaxies. Dopita, M.A.; Wilson, LR. 
Australian National Univ., Canberra. Mount Stromlo and 
iding Spring ring Observatories). pp 523-534 of Effects of mass 
loss on stellar evolution. Chiosi, C. (Padua Univ. (Italy). Ist. 
di Astronomia); Stalio, R. (Osservatorio Astronomico, Tri- 
198 : a) (eds.). Dordrecht, Netherlands; D. Reidel 
From IAU colloquium 59 on effects of mass-loss of stellar 

cea 2 Trieste, Ital _ (15 Sep 1980). 
The problem of the interaction of a strong stellar wind with 
a massive collapsing neutral hydrogen cloud has been considered 
and a new class of steady flow solutions found. The detailed com- 
parison of these models with one filamentary shell, N70 in the 
LMC, shows that they successfully explain all the observed proper- 
ties of the HII region and enable mean mass-loss rates to be derived 

for the central stars. 


26784 Stellar mass loss and galactic chemical evolution. 
Serrano, A.; Peimbert, M. (Universidad Nacional Autonoma 
de Mexico, Mexico City). 4 ¢: 535-538 of Effects of mass loss 
on stellar evolution. C. (Padua Univ. (Italy). Ist. di 
Astronomia); Stalio, R. 7 Teed in Astronomico, Trieste 
(Italy)) (eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

authors summarize here some of the results that have 

been obtained from chemical evolution models. In particular they 
discuss those aspects related to stellar mass loss, helium production, 
a varying heavy element yield and the very light stars. 


26785 Subionization and decelerated-flow in the vicinity 
of a B-shell star. Zorec, J. (Centre National de la Recherche 
Scientifique, 75 - Paris (France). Inst. d'Astrophysique). pp 
539-541 of Effects of mass loss on stellar evolution. Chiosi, 
C. (Padua Univ. (Italy). Ist. di Astronomia); Stalio, R. (Os- 
servatorio Astronomico, Trieste (Italy)) (eds.). Dordrecht, 
Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980). 

author presents a simple calculation in which the wind 

is decelerated, and cooled, by interaction with the ISM and with 
the preceeding wind. He balances the momentum originally lying in 
the wind, having maximum velocity Vo at a place where its particle 
concentration is No, against that of wind+ISM at some shell-front, 
moving at Vsub(r) and with particle-concentration Nsub(r). He as- 
sumes the undisturbed ISM had concentration Nsub(m), and that 
the space between star and wind has been swept clean of ISM ma- 
terial, so that deceleration occurs only at the shell; but he ignores 
the details of shocks, compression, heating and eventual cooling, 
etc. 


26786 Mass loss and AY/AZ ratio. Chiosi, C. (Padua 
Univ. (Italy). Ist. di Astronomia); Matteucci, F. (Consiglio 
Nazionale delle Ricerche, Frascati (Italy). Lab. di Astrofi- 
sica S le). pp 543-549 of Effects of mass loss on stellar 
evolution. Chiosi, C. (Padua Univ. (Italy). Ist. di Astrono- 
mia); Stalio, R. (Osservatorio Astronomico, Trieste (Italy)) 
(eds.). Dordrecht, Netherlands; D. Reidel (1981). 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Wan Italy (15 Sep 1980). 

The AY/AZ abundance ratio is studied taking into account 
mass loss from intermediate and massive stars, and the Ysub(Z) vs. 
Z relation of Peimbert and Serrano (1980). 


26787 Measurement of the electron energy spectrum in 
small air showers. Leung, K.C.; Leung, S.Y.; Chan, S.K.; 
Ng, L.K. (Hong Kong Univ.). pp 153 of Conference papers. 
17. International cosmic ray conference, Paris, 13-25 July 
1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 


26788 

electron 

showers. mn, B.A.; Green, P.J. (Texas A and M Univ., 
College Station (USA)). pp 161- 164 of Conference p ye 
17. International cosmic ray conference, Paris, 13-25 July 

1981. Vol. 8, T Session. Paris, France; Commissariat a 
l’Energie Atomique (1981). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A micro-computer controlled multi-station air shower detec- 
tion system for use in the study of medium energy air showers is 
described. The stations consist of ‘core-sampler’ detectors which 
determine the electron density and energy in the region of the 
shower core. The micro-computer controls acquisition and conver- 
sion of the analog scintillation detector outputs and provides classi- 
fication, formatting and storage of necessary data from each event. 


26789 Pulse height recording system for small air shower 
arrays. Goswami, G.C.; Lew: B.; Ghoshdastidar, M.R.; 
D.K.; Chaudhuri, N. (University <. North Bengal 
(India)). pp 165-167 of G Conference BFaly 19 International 
cosmic ray conference, Paris, 13-2 1981. Vol. 8, T 
re ie Paris, France; ta Energie Atomique 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

A pulse height recording system for a large number of chan- 
nels from scintillation detectors of an air shower array has been de- 
signed, constructed and operated. In the present form of the system 
the digital output from individual channel is found to be linear up 
to 500 mV input. Each channel consists of a pre-amplifier, main 
linear-amplifier and a sample-and-hold. Each pulse height held by 
the sample-and-hold. is scanned by the analog multiplexer and then 
digitised by an analog-to-digital converter. The digitised informa- 
tion is fed to a memory for printing on a paper tape. 


26790 Conference papers. 17. international cosmic ray 
conference. Paris, France; Commissariat a l’Energie yen 5 
que (1981). vp. (CONF- “810711—(Vol. 1)). 

From 17. international cosmic ray conference; Paris, France 
(13 Jul 1981). 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


26791 Physical processes in red giants. Iban, I. Jr.; Ren- 
zini, A. (eds.). Dordrecht, Netherlands; D. Reidel (1981). 
vp. (CONF-8009231—). 

From 2. workshop in astrophysics; Erice, Sicily, Italy (3 Sep 
1980). 


" Individual items from the workshop were prepared separate- 
ly for the data base. (GHT) 


26792 Solar neutrino production of long-lived isotopes 
and secular variations in the sun. Haxton, W.C.; Cowan, 
G.A. (Los Alamos Scientific Lab., NM). Science (Washing- 
ton, D.C.); 210: 897-899(21 Nov 1980). 

Long-lived isotopes produced in the earth's crust by solar 
neutrinos may provide a method of probing secular variations in 
the rate of energy production in the sun’s core. Only one isotope, 
calcium-41, appears to be suitable from the dual standpoints of reli- 
able nuclear physics and manageable backgrounds. The proposed 
measurement also may be interesting in view of recent evidence for 
neutrino oscillations. 


26793 Carbynes in meteorites: detection, low-temperature 
origin, and implications for interstellar molecules. Hayatsu, 
R. ng National Lab., IL); Scott, R.G.; Studier, M.H.; 
Lewis, R.S.; Anders, E. Science ( Washington, D.C); 209: 
1515- 1518(26 Sep 1980). 

Carbon from the Allende meteorite is not graphite but car- 
byne (triply bonded elemental carbon), inasmuch as on heating to 
250° to 330°C it releases mainly triply bonded fragments: -(C triple- 
bond C)/sub n/-, with n = 1 to 5, and -(C triple-bond C)/sub n/- 
CN, with n = 1 to 3. Although carbynes have been known to form 
only by condensation of carbon vapor above 2600 K or by explo- 
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sive shock of > 600 kilobars, it is found that they also form metas- 
tably by the reaction 2CO — CO, + C (solid) at 300° to 400°C in 
the presence of a chromite catalyst. Such low-temperature forma- 
tion by surface catalysis may be the dominant source of carbynes 
on the earth and in meteorites, and a major source of interstellar 
carbynes and cyanopolyacetylenes. 


26794 Extraterrestrial cause for the Cretaceous-Tertiary 
extinction. Alvarez, L.W. (Univ. of California, Berkeley); 
Alvarez, W.; Asaro, F.; Michel, H.V. Science (Washington, 
D.C.); 208: No. 4448, 1095-1108(6 Jun 1980). 

Platinum metals are depleted in the earth's crust relative to 
their cosmic abundance; concentrations of these elements in deep- 
sea sediments may thus indicate influxes of extraterrestrial material. 
Deep-sea limestones exposed in Italy, Denmark, and New Zealand 
show iridium increases of about 30, 160, and 20 times, respectively, 
above the background level at precisely the time of the Cretaceous- 
Tertiary extinctions, 65 million years ago. Reasons are given to in- 
dicate that this iridium is of extraterrestrial origin, but did not come 
from a nearby supernova. A hypothesis is suggested which ac- 
counts for the extinctions and the iridium observations. Impact of a 
large earth-crossing asteroid would inject about 60 times the 
object's mass into the atmosphere as pulverized rock; a fraction of 
this dust would stay in the stratosphere for several years and be dis- 
tributed worldwide. The resulting darkness would suppress photo- 
synthesis, and the expected biological consequences match quite 
closely the extinctions observed in the paleontological record. One 
prediction of this hypothesis has been verified: the chemical compo- 
sition of the boundary clay, which is thought to come from the 
stratospheric dust, is markedly different from that of clay mixed 
with the Cretaceous and Tertiary limestones, which are chemically 
similar to each other. Four different independent estimates of the 
diameter of the asteroid give values that lie in the range 10 +- 4 
kilometers. 


26795 Argon-37 and argon-39 radioactivities in the Dha- 
jala and Canon City meteorites. Fireman, E.L. (Smithsonian 
Astrophysical Observatory, Cambridge, MA); Stoenner, 
R.W. Meteoritics; 14: No. 1, 1-11(31 Mar 1979). 

37Ar and *Ar were measured in a bulk sample and in metal- 
rich and metal-poor fractions of the Dhajala meteorite and in metal- 
rich and metal-poor fractions of the Canon City meteorite. Two de- 
terminations of the activities in Dhajala metal phase are the follow- 
ing: *7Ar = 18.9 +- 1.1 and 17.2 +- 1.2, and *®Ar = 23.3 +- 0.9 
and 24.2 +- 1.4 dpm/kg metl. In Canon City, the determinations 
are *7Ar = 18.2 +- 1.4 and 16.9 +- 1.5, and *Ar = 18.2 +- 0.7 
and 24.1 +- 1.4 dpm/kg metal. Dhajala and Canon City are of in- 
terest because they both fell during solar minimum. The results 
show that the *7Ar values for the chondrites that fell during solar 
minimum are confined to a narrow range of values; on the other 
hand, there is a large range of *’Ar values for the chondrites that 
fell during solar maximum. 


26796 Doubl transfer processes in gaseous nebu- 
lae. Tarter, C.B. (Univ. of California, Livermore); Weisheit, 
J.C.; Dalgarno, A. Astronomy and Astrophysics; 71: 366- 
368(1979). yore W-7405-ENG-48. 

The possibility that double-charge transfer processes, A/sup 
Z+2/ + He — A/sup Z/ + He** may modify the ionization 
structure and emission spectra of a cosmic gas is explored. This is 
done by calculating the structure of cosmic gases subjected to a va- 
riety of radiation sources chosen to be characteristic of quasars, 
Seyfert galaxies, planetary nebulae, and the interstellar diffuse x-ray 
background. The results show that for both optically thin and opti- 
cally thick regions that such reactions do not significantly alter the 
emission line strengths of the ionized nebulae. (SC) 
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26797 (AD-A—103898/3) Analyze and te ii 
scintillation and total electron content variability (ionospheric 
studies and TEC variations). Final report 1 Mar 78-28 Feb 
81. Basu, S.; Basu, S.; Hendrickson, D.; MacKenzie, E.; 
Hagan, M.P. (Emmanuel Coll., Boston, MA (USA). Physics 
Research Div.). Mar 1981. 96p. NTIS, PC A0O5/MF AO1. 
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Ionospheric scintillation analyses have been conducted on 
several fronts, and are discussed here in the light of: (1) recent ob- 
servations, current theories, and coordinated studies of equatorial 
scintillations; (2) morphology and analytical formulas at high lati- 
tudes; (3) measurements associated with ionospheric heating. F- 
region irregularities are viewed from the concepts of localized 
origin of patches, in-situ spectral measurements, and coexistence of 
km- and m-scale irregularities. The dynamics of equatorial patch 
formation, motion, and decay are also discussed. Generation of irre- 
gularities during underdense heating was observed for the first 
time. Total electron content data have been utilized to derive the 
statistics of the variability of ionospheric time delay in the Mediter- 
ranean region for the current solar maximum period. The implica- 
tions of the results on modern satellite ranging systems are dis- 
cussed. 


26798 (AD-A—104166/4) Analytical investigation of 
emitting probes in an ionized plasma. Final report Jul 79-Jul 
80. Leadon, R.E.; Woods, A.J.; Wenaas, E.P.; Klein, H.H. 
(JAYCOR, San Diego, CA (USA)). 12 Apr 1981. 78p. 
NTIS, PC A0S/MF AO1. 

Analytical and computer-model studies have been made of 
the electrostatic potentials achieved by electron- and ion-emitting 
atmospheric probes. The variables that were considered include the 
beam species, their energy and current, the density and temperature 
of the ambient plasma, ionization of the neutral atmosphere by the 
plasma electrons which supply the replacement current for elec- 
tron-emitting probes, and the effects of the geomagnetic field on 
trajectories of the charged particles. Mean ionization distances as 
large as 100 meters have a pronounced effect on the potentials of 
electron-emitting probes for beam currents greater than 0.01 am- 
peres. The calculations indicate a peak in the I-V curve for such 
probes. 


26799 Electromagnetic ion beam instability upstream of 
the earth's bow shock. Gary, S.P.; Gosling, J.T.; Forslund, 


D.W. (University of California, Los Alamos National Labo- 
ratory, Los ). Journal of Geophysical Research; 86: 
No. A8, 6691-6696(1 Aug 1981). 

The linear theory of the electromagnetic ion beam instability 
for arbitrary angles of propagation has been studied. The param- 
eters considered in the theory are typical of the solar wind up- 
stream of the earth's bow shock when a ‘reflected’ proton beam is 
present. Maximum growth occurs for propagation parallel to the 
ambient field B, but this instability also displays significant growth 
at wave-vectors oblique to B, Oblique, unstable modes to be 
the likely source of the compressive magnetic fluctuations recently 
observed in conjunction with ‘diffuse’ ion population. An energetic 
ion beam does not directly give rise to linear growth of either ion 
acoustic or whistler mode instabilities. 


Substorm warnings - An ISEE-3 real time data 
pr Tsurutani, B. (California Institute of Cait), Deke 
Jet Propulsion Laboratory, Pasadena, Calif.); Baker, 
(California, University, Los Alamos Scientific Laboratory, 
Los Alamos, N. Mex.). EOS, Transactions, American Geo- 
physical Union; 60: No. 41, vp(1979). 

The use of solar wind measurements made by ISEE-3 in its 
halo orbit around the L1 libration point to predict the onsets of 
magnetospheric substorms and geomagnetic storms is discussed. 
Consideration is given to the limitations on the predictive ability of 
the satellite measurements set by the bulk solar wind velocity, the 
elliptical orbit of the satellite and the correlation lengths of the 
magnetic field and the solar wind plasma. The ISEE-3 real-time 
data system is presented, with attention given to the ground receiv- 
ing stations, the NASCOM communications system, the Multisatel- 
lite Operations Control Center and Information Processing Division 
at the Goddard Space Flight Center, the link between Goddard 
and the NOAA Space Environmental Services Center, and the 
NOAA Space Environment Laboratory data acquisition and dis- 
play data system, which includes displays allowing storm forecasts. 
It is noted that the entire system should be operational by March, 
1980. 
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Introductory review of solar-terrestrial weather 
and climate relationships. Roberts, W.O. (As Inst. mt fr 
Humanistic Studies, Boulder, CO). pp 29-40 of Solar-terres- 
trial influences on weather and climate. McCormac, B.M.; 
Seliga, T.A. (eds.). Dordrecht, Holland; D. Reidel Publish- 
ing Company (1979). 

Some of the best established empirical sun-weather relation- 
ships are reviewed, and suggestions of how these relationships iden- 
tify certain atmospheric parameters and phenomena that merit in- 
tensified observation and theoretical study are given. It is a matter 
of practical and theoretical importance to know whether there is 
indeed a significant sun-weather interaction at short or long time 
scales. Some data suggest that short-term weather forecasting accu- 
racy suffers at the same epochs that we find short-term responses to 
solar sector boundary passages and other sun-weather effects. 


26802 Solar wind-magnetosphere-ionosphere coupling. 
Hones, E.W. Jr. (Univ. of California, Los Alamos, NM). pp 
83-100 of Solar-terrestrial influences on weather and cli- 
mate. McCormac, B.M.; Seliga, T.A. (eds.). Dordrecht, 
Holland; D. Reidel Publishing Company (1979). 

The flowing solar wind imparts mass, momentum, and 
energy to the magnetosphere. It does so in the outer region of the 
magnetosphere, the boundary layer, both by direct entry of solar 
wind plasma into closed flux tubes of the boundary layer and by 
connection of interplanetary magnetic field (IMF) lines to the 
earth's magnetic field. The latter mechanism seems to be dominant 
when the IMF has an appreciable southward component and sever- 
al observations demonstrating its importance are discussed. The 
former may be responsible for the enduring presence of the magne- 
totail during even prolonged intervals of northward IMF. By either 
mechanism of interaction the basic process, transfer of momentum, 
is accompanied by electric polarization of the interaction region. 
The polarization charge leaks away as a depolarizing current that 
flows along magnetic field lines to the ionosphere where it imparts 
momentum to the ionospheric plasma. At the same time the mo- 
mentum exchange in the interaction region stretches the field lines 
there downstream to form the magnetotail - a reservoir of stored 
magnetic energy that frequently releases stored energy to the night- 
side of the earth - creating substorms. Recent evidence suggests 
that the field aligned currents from the interaction region create 
field aligned electric fields at altitudes of 1 to 2 R/sub E/ and that 
these are responsible for the acceleration of the particles that pro- 
duce auroral arcs. 


26803 Some initial signs in the plasma sheet of substorm 
onset. Hones, E.W. Jr. (Univ. of California, Los Alamos, 
NM). Journal of Geomagnetism and Geoelectricity; 3: 
191(1978). 

It is widely believed that the onset of a substorm’s expansive 
phase at the earth is a consequence of, and is closely associated in 
time with, the onset of rapid magnetic reconnection in the magne- 
totail. The site of the reconnection is thought to be an x-type mag- 
netic neutral line that forms within the plasma sheet across some 
fraction of the magnetotail’s breadth in the near-earth region of the 
tail. This is referred to as the substorm neutral line. Recent studies, 
with IMP 6 and 8 satellites, of plasmas, of magnetic fields measured 
with the Goddard Space Flight Center magnetometers, and of ener- 
getic electrons measured with the Cal Tech particle detector, 
strongly reinforce the belief in the above picture of magnetotail fea- 
tures associated with substorm onset. This supporting evidence 
comprises the following phenomena, observed in the distance range 
ca - 20R/sub E/ > X/sub Sm/ > - 35R/sub E/: (2) onset of tail- 
ward plasma flow, enhancement of electron flux, and onset of a 
brief (ca 1 min) northward excursion of the tail magnetic field, all 
occurring nearly simultaneously with substorm onset at earth; (b) 
southward turning of the tail field within the ensuing 2 to 3 min; 
and (c) tailward streaming of energetic electrons beginning several 
minutes after (b). It is believed that these phenomena signify forma- 
tion of a plasmoid (a plasma magnetic entity) by reconnection of 
closed field lines of the presubstorm plasma: sheet at the substorm 
neutral line and ejection of the plasmoid past 20 to 35R/sub E/ dis- 
tance within the first few minutes of a substorm. Twenty-six such 
events have been found in a perusal of ca 2 years of IMP 6 and 8 
data. The events were rather uniformly distributed within -3R/sub 
E/ < dZ/sub SM/ < 3R/sub B/, - 13R/sub E/ < Y/sub SM/ < 
13 R/sub E/. 
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6403 Atomic, Molecular, And Chemical Physics 
REFER ALSO TO CITATION(S) 25455, 25778, 27079, 27384 


26804 (INIS-mf—6819, pp 611) Laser spectroscopy on 
an atomic beam in a pulsed Izosimov, I.N.; Naumov, 
Yu.V.; Shishunov, N.A. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26805 (INIS-mf—6819, pp 612) sg gen laser spec- 
troscopy on a weakly collimated atomic beam. Izosimov, I.N.; 
Naumov, Yu.V.; Shishunov, N.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26806 ae a pp 541) Observation of deloca- 
lized positron states in NaCl Aref'ev, 
K.P.; Kuznetsov, P.V.; Vorob’ev, S.A. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26807 ateay ag pp 545) Nuclear gamma reso- 
nance in frozen solutions of septivalent um in concen- 
trated alkalides. Grigor’ev, M.S.; Anan’ev, A.V. 1981. (In 
Russian). NTIS (US Sales Only), PC A9S/MF AOI. Order 
Number DE82780313. 

From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


26808 (INIS-mf—6819, pp 568) Positron scattering on 
point and line defects in semiconductors. Positron thermaliza- 
tion time at low temperatures. Maloyan, A.G.; Prokop’ev, 
E.P. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26809 ate a we pp 585) Gamma radiation at 
electron plane channeling in a diamond monocrystal, Adish- 
chev, Yu.N.; Vorob’ev, S.A: Zabaev, V.N.; Kalinin, B.N.; 
Potylitsyn, A.P. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26810 (INIS-mf—6819, pp 586) Secondary electron emis- 
irradiated 


sion from silicon with up to 20 MeV/N multi- 
charged ions. Akkerman, A.F.; Botvin, V.A.; Chernov, 
G.Ya. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26811 (INIS-mf—6819, pp 587) Spatial distributions of 
hydrogen and helium ions with the energy of up to 1 MeV 
and of ionization resulted from ion implantation into silicon. 
Akkerman, A.F.; Akkerman, S.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26812 (INIS-mf—6819, pp 594) Application of controlled 
positron beams for studying the structure of thin surface 
layers. Arifov, P.U.; Grupper, A.R. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOi. Order Number 
DE82780313. 
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From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26813 (INIS-mf—6819, pp 599) Positron lifetime in KSK 
silica gel. Il'yasov, A.Z.; Mi in, A.V. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26814 (INIS-mf—6819, pp 602) Mass coefficients of po- 
sitron absorption in metals. Arifov, P.U.; Grupper, A.R. 
1981. (In Russian). NTIS (US Sales Only), A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26815 (INIS-mf—6819, pp 583) Energy spectra and 
charge distribution of helium backscattered ions. Zhabrev, 
G.I. 1981. (in Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26816 (INIS-mf—6819, pp 426) Spatial-energy distribu- 
tion of electrons scattered from plane targets at normal fall of 
a primary particle beam. Yakovlev, B.M.; Vasina, T.N. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl. 
Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26817 | a ay pp 248) Absorption of bound 
pions and level widths ic atoms. Birbrair, B.L.; Ka- 
lashnikov, Yu.A. "ios dia Russian). NTIS (US Sales Only), 
PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26818 Later a pee pp 287) Muon conversion in plu- 
tonium, Karpeshin, F.F.; Listengarten, M.A. 1981. (In Rus- 
sian). NTIS (US Sales’ Only), PC A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26819 (INIS-mf—6819, pp 288) Microscopic description 
of muon conversion in mesic atoms. SUS Sai F.F.; Staro- 
dubskii, V.E. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE82780313. 


From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26820 (INIS-mf—6819, pp 290) Acceleration of nuclear 
transition in electron-nuclear resonance. Zon, B.A.; 
shin, F.F.; Lege ae M.A. 1981. (In Russian). NTIS S 
Sales Only), A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26821 (ORNL—5787, pp 218-220) Electron loss from 
atomic hydrogen in collisions with multicharged ions. Meyer, 
F.W.; Kim, H.J. (Oak Ridge National Lab., TN). Nov 1981. 
NTIS, PC A12/MF AOl1. Order Number DE82002438. 
™ mm Physics Division progress report for period ending June 
The dependence of collisional electron loss from the band of 
Rydberg levels (17 = n S 24) of atomic hydrogen on projectile 
charge q is graphed. The n dependence of electron loss from H(n) 
colliding with N* is also plotted. (WHK) 
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(ORNL—5787, pp 232-234) Single and multiple 
» ~ cross-section measurements, Alton, G.D. (Oak 
Ridge National Lab., TN); Bridwell, L.B.; Lucas, M.; 
Moak, C.D.; Miller, PD, Jones, C.M.; Kessel, Q.C.; Antar, 
A.A; Brown, M.D. Nov 1981. NTIS, PC A12/MF AOl. 
Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Electron-loss cross section vs final projectile charge state 
and electron-loss cross section vs target atomic number are plotted 
for 20 MeV Fe* collisions with He, Ne, Ar, Kr, and Xe targets. 
Also, electron-loss cross sections per atom for 20 MeV Fe* colli- 
sions with COs, CF,, and SF¢ are plotted. (WHK) 


26823 ae hig A 241-243) Studies of the life- 
time, photodetachment, collisional detachment of He™. 
Alton, G.D.; Compton, R.N.; Pegg, D.J. (Oak Ridge Na- 
tional Lab., TN). Nov 1981. IS, PC Al AOl. 
Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The measured lifetime of He~ from a duoplasmatron charge 
exchange’ source is reported and compared to other measured 
values. The photodetachment cross section for He at photon ener- 
gies from 1.6 to 3.0 eV is graphed. (WHK) 


26824 Resonance Raman spectra of some radiolytically 
prepared halogen derivatives of para-benzosemiquinone radi- 
cal anion. Tripathi, G.N.R.; Schuler, R.H. (Radiation Labo- 
ratory and ~~ of Chemistry, University of Notre 
"yame, Notre Dame, Indiana 46556). Journal of Chemical 
Physics; 76: No. 5, 2139-2146(1 Mar 1982). 

The resonance Raman spectra have been obtained on radio- 
lytically and chemically prepared halogen derivatives (chloro-, 
bromo-, 2.5 dichloro-, tetra chloro-, and tetra bromo-) of p-benzose- 
miquinone radical anion. Excitation is in the moderately intense ab- 
sorption band at 430—460 nm. All Raman spectra show a strongly 
resonance enhanced and polarized line corresponding to a vibra- 
tional frequency of 1590—1620 cm™' which is assigned to the 
Wilson phenyl mode 8a (CC stretch). A number of weaker lines are 
also observed and their assignment discussed. The electronic transi- 
tions in resonance are identified as 7B/sub 3g/—?B/sub lu/ (in D/ 
sub 2h/ point group) in view of the resonance Raman band intensi- 
ties. This supports tie assignment by Harada based on ASMO CI 
calculations which has recently been in dispute. 


26825 Identification of a high energy state of I, by ion 
dip spectroscopy. Cooper, D.E.; Wessel, J.E. (The Aero- 
space Corporation, Los Angeles, California 90009). Journal 
of Chemical Physics; 76: No. 5, 2155-2160(1 Mar 1982). 

A new high energy electronic state of I, has been character- 
ized by means of ion dip spectroscopy, a two-color multiphoton 
ionization technique. The method yields rotationally resolved spec- 
tra analogous to excited state absorption spectra. The new state is 
characterized by an extensive 37 cm™' vibrational progression, an 
internuclear separation of about 5.3 +- 0.2 A, and a term energy 
about 70 000 cm™~’, near the ionization limit. Bonding is significant- 
ly weaker than in the previously investigated ion-pair states. The 
new results help to establish the pathway of the multiphoton ioniza- 
tion process in ky. 


26826 Excitation spectroscopy of the acetylene A—X 
transition in the 220 nm wavelength region. Abramson, E.; 
Kittrell, C.; Kinsey, J.L.; Field, R.W. (Department of 
Chemistry and George Harrison Spectroscopy Laboratory, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Journal of Chemical Physics; 76: No. 5, 
2293-2295(1 Mar 1982). 

The fluorescence excitation spectrum of the A 'A/sub u/— 
X '*/sub g/ transition of acetylene has been examined in the 220 
nm wavelength region. Sharp lines were observed at frequencies 
that agree with earlier studies using absorption spectroscopy, and 
most lines previously reported as blended were well resolved. 
Time-resolved fluorescent decays following excitation in four of the 
peaks revealed suprisingly long lifetimes (2—5 ps in the low-pres- 
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sure limit). Two of the levels exhibited modulation in their fluores- 
cent decays. 


Cross-correlation trajectory of vibrational 
inten oF tae = 1 to 7) by DF(vy = 0) and of HF by 
HF, Coltrin, M.E.; Marcus, R.A. (Sandia National Labora- 
tories, Alb naar, ue, New Mexico 87185). Journal of Chemi- 
cal Physics; 76: No. 5, 2379-2383(1 Mar 1982). 

Three-dimensional quasiclassical trajectories and a cross-cor- 
relation method of analysis are used to study the vibrational relax- 
ation of DF(v: = 1 to 7) by DF(v2 = 0). Rate constants are calcu- 
lated for V—V and V—R, T energy transfer. As was seen in earli- 
er studies on HF—HF, the V—R, T mechanism becomes increas- 
ingly important at higher initial v:, as the V—V transfer moves fur- 
ther off resonance and also becomes increasingly endothermic. 
Both factors contribute to the decrease of V—V transfer rates with 
increasing vi for the higher values of v:. Comparisons are made 
with results of a classical path study of vibrational relaxation in 
DF—DF and with experiment where possible. New results on the 
HF—HF V—V transfer rates are presented. 


26828 Semiclassical multichannel branching model for de- 


dynamical 

B.A.; Miller, W.H. ent of Chemistry, and Materi- 
als and Molecular Research Division of the Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Journal of Chemical Physics; 76: No. 5, 
2412-2422(1 Mar 1982). 

A semiclassical multichannel branching model is developed 
and applied to various dynamical phenomena in polyatomic molec- 
ular systems. The model is based on the reaction path Hamiltonian 
of Miller, Handy, and Adams [J. Chem. Phys. 72,99 (1980)] and 
also utilizes the semiclassical perturbation-infinite order sudden ap- 
proximation of Miller and Shi [J. Chem. Phys. 75, 2258 (1981)] for 
describing vibrational inelasticity along the reaction path. Specific 
applications of the model are made to state-specific unimolecular 
decomposition, energy level splitting in multidimensional double- 
well potentials, and to reaction probabilities along reaction paths 
with multiple transition states. 


Theoretical study of cyclopropane and cyclopropyl 
radical: Structure and vibrational analysis. Dupuis, M.; Pa- 
cansky, J. (National Resource for Computation in Chemis- 
try, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Journal of Chemical Physics; 
76: No. 5, 2511-2515(1 Mar 1982). 

Ab initio Hartree—Fock calculations of the structure and vi- 
brational frequencies of cyclopropane and cyclopropyl radical are 
presented. It is found that the aCH bond in the radical is bent 39.3° 
out of the CCC plane, the inversion barrier is 3.0 kcal/mol and the 
pyramidal bending mode has a frequency of 713 cm~*. Compared 
to cyclopropane, the aCC bonds are stronger, and the BCC bond is 
weaker in the radical. The shortening of the aCH bond, and the 
hyperconjugative interaction of the unpaired electron onto the 
BCH bonds previously observed in alkyl radicals, are found to be 
much less pronounced in the cycloproply radical. 


26830 Thermochemical properties of the gaseous lower 
valent fluorides of uranium. Lau, K.H.; Hildenbrand, D.L. 
(SRI International, Menlo Park, California 94025). Journal 
of Chemical Physics; 76: No. 5, 2646-2652(1 Mar 1982). 

High temperature gaseous equilibria involving the lower- 
valent uranium fluorides UF, UF2, UFs, and UF, were studied by 
mass spectrometry, and reaction enthalpies and entropies with esti- 
mated uncertainties of +- 2 kcal/mol and +- 2 cal/deg mol were 
derived solely from the temperature coefficients of reaction equilib- 
rium constants. These results yield the following bond dissociation 
energies at 298 K in kcal/mol: D°(F; U—F) = 148.2; D® (F,U—F) 
= 149.0; D° (FU—F) = 136.5; and D®° (U—F) = 157.5. The sum 
of these values is compatible with the heat of atomization of UF,(g) 
evaluated from independent sources. A value of D°(F;U—F) de- 
rived from electron impact measurements agrees well with the 
equilibrium data. The reaction entropy data indicate that the elec- 
tronic entropies of UF, UF2, and UFs are comparable to that of 
atomic uranium in the same temperature range, and provide a basis 
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for estimating the total thermodynamic functions of these species. 
Experimental entropies obtained for UF, indicate the likelihood of 
a distorted tetrahedral structure of effective C/sub 2v/ symmetry. 
The results provide sufficient information for predicting the equilib- 
rium composition of the gaseous U—F system over a wide tem- 
perature range. 


26831 Mass spectrometric observation of 

tive molecular ions HI” and HI” . S 

W.A.; Stevens, C.M. (Argonne Nati Lab., ). 

of Chemical Physics; 16: No. 5, 2759-2761(1 Mar 1982). 
Using a 100 in. radius double focusing mass spectrometer we 

have detected the negative molecular ions HI~ and HaI~ produced 

in a Pennig ionization discharge source. The ions are identified by 

an sbeolute precision mess measurement, and their flight time 

through our machine is roughly-equall0™* sec, indicating the ions 

are stable with respect to autodetachment. This observation deter- 

mines the electron affinity of HI to be positive and >0.007 eV. 


26832 Efficiencies 0! for multi-MeV 
ee en RE ae By Post, D.E.; 
Johnson, B.M.; Jones, K.W.; Barrette, J.; Kruse, T.H.; Tser- 
ruya, L,; Da-Hai, W. (Princeton (Princeton University Plasma Ph: 
Laboratory, Princeton, New Jersey 08544). Review of 

tific Instruments; 53: No. 3, 281-284(Mar 1982). 

We report measurements of the neutral and charged particle 
fractions produced by running beams of Li~, C~, O~, and Si™ at en- 
ergies up to 7 MeV through gas cells of Nz, Ar, or COs. We dis- 
cuss the implications of these measurements for the design of neu- 
tralizers to produce high-energy light atom beams for heating or 
current drive in tokamaks. 


26833 Fabrication of spiral filaments for multifilament 
ion sources. Persing, H.M.; Conrad, J.R.; Horne, S.F.; 
Pirkle, D.R. (Nuclear ‘ent, University 
of Wisconsin, Wisconsin 53706). Review of Scientif- 
ic Instruments; 53: No. 3, 374-375(Mar 1982). 

A simple method for fabricating spiral filaments for multifila- 
ment ion sources is described. 


26834 Ionization energies and electron affinities of atoms 
up to neon. agg Bee Weisskopf, V.F. (J. Stefan Institute 
and University E. Kardelj, Ljubljana, Ma oo ie American 
Journal of Physics; 50: No. 3, 213-218(Mar 1982). 

An elementary method is presented for the determination of 
the binding energies of electrons in the L shell. 


26835 Ion beam mixing at nickel-silicon interfaces. Aver- 
back, R.S.; Thompson, L.J. Jr.; Moyle, J.; Schalit, M. (Ar- 
rie National Lab, a Journal of Applied Physics; 53: No. 
1342-1349(Mar 19 

Ion-beam when . ‘Ni-Si interfaces was studied as a function 
of dose, temperature, and dose rate. In the temperature range 10— 
443 K, the thickness of the mixed Ni-Si layer grew ee pwnd 
to the square root of dose for 250-keV Ar* and 280-keV Kr* irra 
diations. The apparent diffusion coefficient for mixing during irra- 
diation comprises tempera’ it and independent contribu- 
tions. The activation enthalpy for the temperature-dependent part is 
~0.09 eV. Varying the dose rate by a factor of ~20 had little 
effect upon mixing at either 80 or 368 K. Analysis of these results 
using chemical rate theory showed that the low activation enthalpy 
for diffusion was not associated with point-defect motion. More 
likely the temperature dependence of mixing in Ni-Si is associated 
with the effect of temperature on compound formation. The results 
for mixing at 10 K in Ni-Si were compared with those in Ni-Al, at 
10 K, to study the effect of crystal structure on displacement 
mixing. 


26836 Photoionization of argon clusters. Dehmer, P.M.; 
Pratt, S.T. — National Laboratory, Argonne, Illinois 


60439). Journal of Chemical Physics; 76: No. 2, 843-853(15 
Jan 1982). Contract W-31-109-ENG-38. 

Argon clusters were produced in a free supersonic molecular 
beam expansion of pure argon at room temperature and the pho- 
toionization efficiency curves of the trimer through hexamer were 
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measured in the wavelength regions from threshold to 700 A. A 


stagnation 

clusters can dominate the spectrum, even near threshold, and even 
when the nozzle conditions are such that the Ar*, intensity is only 
a small fraction of the Ar*s intensity. The Ar*s photoionization ef- 
ficiency curve, obtained using nozzle stagnation conditions such 
that no heavier ions were detected, exhibits several broad peaks 
near threshold which show similarities to bands of the dimer. At 
high nozzle stagnation pressures, the i efficiency 
curves for Ar*; to Ar*. are nearly identical due to the effects of 
fragmentation. These spectra exhibit two very broad features which 
are similar to features observed in the solid. The threshold regions 
for all the positive ions show extremely gradual onsets, making it 
difficult to determine the appearance potentials accurately. The ap- 
pearance potentials for Ar*: and Ar*s are 855.0 +- 1.5 and 865.0 
+- 1.5 A, respectively, yielding a value of 0.18 +- 0.05 eV for the 

energy of Ar*s;. The appearance potentials for the 
heavier clusters Ar*, through Ar‘. are all approximately 870 +- 2 
A. 


26837 Photoelectron angular distributions of H2O. Trues- 
dale, C.M.; Southworth, S.; Kobrin, P.H.; Lindle, D.W.; 
Thornton, G.; Shirley, D.A. om and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, Depart- 
ment of Chemistry, University of California, Berkeley, Cali- 
fornia 94720). Journal of Chemical Physics; 76: No. 2, 860- 
865(15 Jan 1982). 

The —_ cross section and asymmetry parameters of the 
7B, *A;, and *B, ionic states of HxO* have been measured at 
photon energies of 18—31 eV, by time-of-flight photoelectron spec- 
troscopy using synchrotron radiation. The atomic character of the 
molecular orbitals is discussed in the interpretation of similarities 
and differences between the measurements for these states. Other 
synchrotron radiation data, resonance line measurements, and (e, 
2e) dipole results are included. A multiple-scattering Xa (MSXa) 
calculation and a ground-state inversion method calculation are in 
good agreement with our cross section measurements. There is ex- 
cellent agreement between experimental asymmetry parameters and 
those computed from the MSXa method. Stieltjes—Tchebycheff 
imaging model calculations suggest the presence of resonant chan- 
nels. This may be the origin of weak resonance structure present in 
the measurements. 


26838 Hyperthermal K—TeF, molecular beam scattering. 
Wagner, A.F.; Young, C.E.; Pobo, L.G.; Wexler, S. (Chem- 
istry Division, Argonne National Laboratory, Argonne, Illi- 
nois 60439). Journal of Chemical Physics; 16: No. 2, 966- 
976(15 Jan 1982). Contract W-31-109-ENG-38. 

Angular distributions of K* product ions from collisions of a 
beam of hyperthermal K atoms with a cross beam of thermal TeFs 
molecules were determined at 13.7 and 23.7 eV (lab). The angular 
yields of K atom products from the same system were too low to 
permit measurement of angular distributions. From the integrated 
yields, the K* ion/K atom branching ratio was determined to be 
greater than 10°. In addition to the extremely large branching ratio, 
the differential cross sections exhibited several other unusual char- 
acteristics: (a) the lack of small angle scattering, corresponding to 
virtual absence of covalent scattering, (b) two peaks in the differer- 
tial cross section with an outer rainbow feature at very large scat- 
tering angles (~275 eV deg). The observations are unexpected 
from previous experimental and theoretical studies of electron 
transfer reactions and from the electronic and structural properties 
of TeF, and TeF~«¢. A simplified dynamics model based on forma- 
tion of electronically excited TeF~¢ in the initial electron transfer, 
followed by inner crossings leading to formation of electronically 
and vibrationally unexcited TeF~.¢ or dissociation to TeF~s and 
other ionic products, has been developed which accounts for the 
experimental results. The model suggests that the observed two 
peaks in the differential cross section are due to the production of 
TeF~¢ (inner peak) or TeF~s and other ionic dissociation products 
(outer peak). The model also suggests that the observed branching 
ratio requires a vertical electron affinity of < or =1.9 eV, much 
lower than its adiabatic electron affinity of 3.3 eV. 
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26839 Radiative lifetimes and collisional energy transfer 
rate constants in Ar of the Ar(p*Sp) and Art@p'Sp’) states. 
Inoue, G.; Setser, D.W.; Sadeghi, N. (Chemistry 
ment, Kansas State University, Manhattan, 66 
Journal of Chemical Physics; 76: No. 2, 977-983(15 Jan 1982). 
The radiative lifetimes and collisional deactivation rate con- 
stants of Ar[3p°(?P°/sub 1/2/)Sp] and Ar[3p°(?P°/sub 3/2/)5p] 
levels with argon atoms have been measured by time resolved laser 
induced fluorescence combined with a pulsed discharge for prepa- 
ration of populations in the Ar(4s) precursor levels. The radiative 
lifetimes of Ar(Sp) levels are 100—140 ns, and their two-body deac- 
tivation rate constants are in the range of (1.2—5.6) x 10-*° cm? 
atom™* s~*. About half of the two-body energy transfer is intramul- 
tiplet relaxation. Only about 20% of the Ar(Sp) radiative decay is 
via Sp—4s transitions; the reminder is via transitions to the 5s and 
3d states. The radiative cascading through the 5s and 3d states pop- 
ulates the 4p states with conservation of the inner core configura- 
tion. From the time dependence of the emission intensities from the 
4p levels, the radiative lifetimes of the 5s and 3d states were esti- 
mated to be ~ 50 ns. 


Monte Carlo variational study of Be: A survey of 
oma wave functions. Moskowitz, J.W.; Schmidt, K.E.; 
Lee, M.A.; Kalos, M.H. (Chemistry ent, New York 
University, New York, New York 10003). Journal of Chemi- 
cal Physics; 76: No. 2, 1064-1067(15 Jan 1982). 

Using the Metropolis Monte Carlo integration technique, we 
calculate upper bounds to the correlation energy of a Be atom for a 
variety of wave functions. With this method, it is simple to treat 
unconventional wave functions, including those which depend on 
the interelectronic distance r/sub i/j. We obtain about 40% of the 
correlation energy by using only a simple two-parameter Jastrow 
function of r/sub i/j with a single Slater determinant of Hartree— 
Fock orbitals. A four ion wave function with this Jas- 
trow function yields 87% of the correlation energy. Several wave 
functions derived from nonvariational methods are shown to give 
no correlation energy when used in a strictly variational computa- 
tion. 

26841 Self-consistent-average-phonon equation of state. 
I. ts. Paskin, A.; 
de Kreiner, A.L.; Shukla, K.; Welch, D.O.; Dienes, G.J. 
(Queens College of the City University of New be 
Flushing, New York 11367). Physical Review [Section] B. 
Condensed Matter; 25: No. 2, 1297- 1309(15 Jan 1982). 

The self-consistent-phonon (SCP) formalisms have proved 
valuable in calculating the anharmonic contributions to lattice-dy- 
namic properties. Replacing the sum over frequencies in the SCP 
formalism by appropriate functions of the average phonon frequen- 
cies yields simple equations of state for solids. This method is called 
the self-consistent-average-phonon (SCAP) formalism. With the use 
of empirical Lennard-Jones potentials for neon, argon, krypton, and 
xenon, the specific heat, lattice parameter, bulk modulus, thermal 
expansion coefficient, and pressure have been calculated over a 
range of volumes and temperatures. The SCAP results are com- 
pared with the SCP, the improved self-consistent-phonon (ISCP), 
and experiment for Ar. The ISCP and SCAP are then compared 
with experiment for Ne, Kr, and Xe. With the use of an empirical 
Lindemann constant at zero pressure, curves for the pressure along 
the melting line of solid Ar, Kr, Xe, and Ne are calculated. The 
agreement between the SCAP results and experiment over a wide 
temperature range varies from good (better than 10%) to excellent 
(better than 1%), and establishes the value of using the SCAP for- 
malism to calculate the thermodynamic properties of solids having 
anharmonic interatomic forces. 





26842 Accurate quantal studies of ion-atom collisions 
using finite-element mag Bottcher, C. (Oak Ridge Na- 
tional a , TN). Physical Review Letters; 48: No. 2, 85-88(11 
Jan 1982 

Methods have been developed to solve the time-dependent 
Schroedinger equation with Coulomb interactions, and applied to 
H* and C** collisions with H in the energy range 8—84 keV/amu. 
Total charge transfer cross sections agree well with experiment, 
while ionization cross sections are higher than previous estimates at 
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low energies. The phenomenon of “cusp asymmetry” is verified. 
Examination of charge-density plots reveals unexpected structures. 


26843 Absolute cross-section measurements for electron- 
ionization of Na-like ions: Mg*, Al**, and Si**. Cran- 
D.H.; Phaneuf, R.A.; Falk, R.A.; Belic, D.S.; Dunn, 
Division, Oak Ridge National Laboratory, 
Tennessee 37830). Physical Review [Section] A: 
wsics; 25: No. 1, 143-153(Jan 1982). 

Measured cross sections for single ionization of Mg*, Al*, 
and Si* by electron impact are reported. Crossed beams of elec- 
trons and ions have been employed to study the absolute cross sec- 
tions as a function of collision energy in detail. Near threshold the 
cross sections for Mg* and Al® are roughly 70% of the predicted 
direct-ionization cross sections, while Si** is in reasonable agree- 
ment with the predictions. Contributions to the total cross section 
by indirect processes, principally inner-shell-excitation autoioniza- 
tion, are specifically i identified in each case and compared with 
theoretical results. These comparisons demonstrate specific failures 
of the predictions which rely on additional excitation cross sections 

to the direct-ionization cross section. 


26844 Contributions of excitation autoionization to the 


appro ; 

Bottcher, C.; Pindzola, M.S. (Physics Division, Oak Ridge 

National Laboratory, Oak yo Tennessee 37830). Physical 

— [Section] A: General Physics; 25: No. 1, 154-160(Jan 
). 

The contributions of excitation autoionization to electron- 
impact ionization in the Na-like ions Mg*, Al, and Si* are calcu- 
lated using the distorted-wave approximation with exchange. Inner- 
shell excitations of the type 2p*3s—2p*3snl (n = 3,4; 1 = 0,1,2) are 
included. The calculations indicate that the largest contribution 
should be due to the 2p—>3p excitations in all three elements, al- 
though the relative importance of this transition decreases with 
ionic charge. Comparisons of these results with recent experimental 
measurements indicate that the distorted-wave approximation over- 
estimates the magnitude of the monopole-dominated 2p—-np transi- 
tions. Possible reasons for this discrepancy between experiment and 
theory are discussed, and additional calculations and experiments 
are suggested. 


26845 Measurements and a model for the enhancement of 
Lyman-c radiation following foil-induced dissociation of mo- 
lecular ions. Brooks, R.L.; Berry, H.G. (Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] A: General Physics; 25: No. 1, 161-168(Jan 1982). 

Measurements of the enhanced Lyman-a radiation following 
beam-foil excitation of H2/sup ts+/ and as ae ts+/ molecular 
ions are presented for incident ion energies of 0.2—1.75 MeV/amu. 
The enhancement is with respect to radiation observed with the use 
of incident protons of the same velocity. This enhancement is small 
(factors of 2—10) at large-foil dwell times (greater than 1 fs), and 
large (factors of 50) at small dwell times (less than 1 fs). A pheno- 
menological model which fits the data for both dwell-time regions, 
and at the same time fits other results of the transmission of H2/sup 
ts+/ and of the production of H® atoms from incident H2/sup ts+/ 
ions, is presented. 


26846 Electron ionization of some low-Z ions in the 
plane-wave Born approximation. McGuire, E.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review [Section] A: General Physics; 25: No. 1, 192- 
203(Jan 1982). 

Explicit plane-wave Born-approximation (PWBA) calcula- 
tions are presented for electron ionization of ions of carbon, nitro- 
gen, oxygen, and fluorine. Calculations of inner-shell excitation fol- 
lowed by autoionization are included. For ions of carbon, nitrogen, 
and oxygen, agreement with Coulomb-Born calculations is better 
than 15% except near threshold; agreement with experiment is 
better that 25% except near threshold, and except for the Be-like 
ions N* and O*. For fluorine ions, explicit PWBA calculations 
are presented. These cross sections are as much as 40% higher than 
results obtained via a scaling procedure. A reexamination of the 
scaling mechanics indicates an inherent 15% error at high incident 


cross-section maximum by using an integral over 
i rection i only paral socal ecawe of 


the generalized 


Electron-impact excitation 
Pindzola, M.S.; Griffin, D.C.; Bottcher, C. (Department of 
Ph ‘Auburn University, Auburn, Alabama 36849). Phys- 
ical Review [Section] A: General Ph Physics; 25: No. 1, 211- 


a. 

The general-reaction theory of Feshbach is applied, within 
the framework of the distorted-wave approximation, to the calcula- 
tion of excitation-autoionization resonances in the electron-impact 
ionization of Ga*. Although the spectrum of autoionizing levels for 
Ga* is quite complex, we focus our attention on the important 
3d°4g%-+ 3d°4s*4p inner-shell excitations. For excitation of the 
3d°48*4p '*P; autoionizing level we make a general-reaction-theory 
calculation for the dominant partial-wave cross section and com- 
pute a typical resonance profile in the ejected-electron differential 
cross section. We find that the quantum-mechanical interference be- 
cwaen Ce Snes one Sent potas Rep & ane. siee en. We 
total ionization cross section. Employing an indep dent 
approximation we calculate excitation-autoionization contributions 
to all twelve levels of the 3d°4s*4p configuration. Using the results 
of our calculations and their comparison with a recent crossed- 
beam experiment by Rogers et al., we discuss the accuracy of the 
distorted-wave method and the effects of configuration interaction 
on energy levels and excitation cross sections. 





Resonant light absorption in a Penning-ionization 
collision, Goble, J.H.; Hollingsworth, WE: Winn, J.S. (De- 
partment of Chemistry, University of California, Berkeley, 
California 94720). Physical Review Letters; 47: No. 26, 1888- 
1891(28 Dec 1981). 

The opening of a new channel of excitive Penning ionization 
by a collision-complex absorption of laser light has been observed 
in the system Ar*(*P)+Ca. Two relatively broad resonances at 
5958 and 5990 A were found, corresponding to the production of 
Ca* (Sp *P/sub 3/2/) and Ca* (5p *P/sub 1/2/), respectively. The 
data indicate that the laser-assisted Penning-ionization cross section 
to these states exceeds that of the field-free ionization to Ca* (4p 
2P/sub 3/2/). 


muon spin rotation experi- 
ae Univ., Fairfax, VA 
ven National 'Lab., Upton, 

. Kossler, or (College and 
Willismeboe, VA (USA)); Fiory, A.T.; Minnich, R.P. (Beli 
Labs., Murray Hill, NJ SA). Stronach, C.E. (Virginia 


‘State Coll., Petersburg Say Nuclear Instruments and 


Methods in ” Physics Research; 1 
1981). 


: No. 1-3, 469-480(15 Jun 


Experimental techniques in muon spin rotation are described 
and the principles governing the measurement and optimization of 
the precession signals are analyzed. Emphasis is placed on the de- 
scription of the important experimental considerations for perform- 
OS OS Oe ee 
densed matter and muonium chemistry research. 


26850 Capture by highly-charged low-energy ions studied 
with a secondary ion recoil source. Cocke, C.L.; Dubois, R.; 
Gray, T.J.; Justiniano, E. (Kansas State Univ, Manhattan). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1032- 
1035(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

When a highly-charged fast projectile collides with a neutral 
atom in a gaseous target it may, in a single collision, remove many 
electrons from the target while transferring no more than a few ev 
to the target's center of mass. These low-energy highly-charged 
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(LEHQ) recoils may be extracted for use as a secondary ion beam 
to study subsequent capture reactions in a second gas target. A 
LEHQ ion source based on this principle, pumped by 1-2 Mev/amu 
beams of F, S and Cl has been developed. A discussion is provided 
of 1) the properties of the ion source, and 2) cross sections meas- 
ured with the source for single and multiple electron capture by 
Ar/sup +q/ from Ne for 2<q<10 and Ar energies between 200 
and 1000 ev per q. 13 refs. 


26851 Time-resolved spectroscopy of ions using cw laser 
excitation, Pegg, D.J.; Gaillard, M.L. (Univ of Tenn, Knox- 
ville). JEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1186- 
1189(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A review is presented of the field of lifetime measurements 
on ions using fast beams selectively excited by fixed frequency and 
tunable cw lasers. Three variations of the FIBLAS (Fast Ion Beam- 
Laser Spectroscopy) technique are described. Two of these meth- 
ods are time-of-flight measurements employing either crossed or 
collinear beam geometries. The third method, which is new, also 
uses the collinear beam arrangement but avoids any mechanical 
motion of either the excitation or detection regions in contrast to 
the other FIBLAS methods. All three methods are capable of de- 
termining excited state lifetimes to 1% or better. 6 refs. 


26852 Time resolved spectroscopy using synchrotron radi- 
ation. Walters, G.K.; Bonifield, T.D. (Rice Univ, Houston, 
Tex). IEEE (Institute 0 Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1220- 
1224(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The time structure of synchrotron radiation from a single 
bunch of high-energy electrons circulating in a storage ring is read- 
ily exploited for studies of fast kinetic and radiative processes in- 
volving shortlived electronically-excited species in bulk matter. The 
sample is excited repetitively by very short bursts of monochroma- 
tized synchrotron radiation once each orbital period, as the radi- 
ation pattern associated with the radially accelerating electron 
bunch sweeps past an entrance aperture. Time resolved mesure- 
ments of the rise and fall of features in the afterglow fluorescence 
spectrum are analyzed to yield rates for the formation and decay of 
the radiating species. 14 refs. 


26853 Contributions to fusion research from studies of 
foil-excited heavy ion beams. Johnson, B.M.; Jones, K.W.; 
Gregory, D.C. (Brookhaven Natl Lab, Upton, NY). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1350-1353(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

XUV spectra in the wavelength region from 5-55 nm have 
been measured at Brookhaven National Laboratory for foil-excited 
ion beams of Au, W, Zr, Mo, Fe, and Ti. These atoms are of par- 
ticular interest in fusion research. Existing accelerators, such as the 
Brookhaven MP tandems, can produce sufficiently energetic heavy 
ion beams to span the range of charge states found in present-day 
tokamaks. The comparison of spectra from beam-foil excitation and 
tokamak plasmas can therefore be used to infer the average ion and 
charge state makeup of the plasma discharge. Such comparisons 
with Au, W, and Mo features in tokamak spectra are discussed and 
spectra for Zr and Fe (which are expected contaminants in new to- 
kamaks) are presented. Additional contributions to fusion research 
from beam-foil experiments are demonstrated. 27 refs. 


26854 Environmental influences on k x-rays from highly 
stripped sulfur ions traveling in solids. Watson, R.L.; Lan- 
genberg, A.; White, J.R.; Kenefick, R.A.; Bahr, C.C. (Texas 
‘AandM Univ, College Station). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1036-1038(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
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A summary is presented of work with 65 Mev sulfur ions 
concerning (a) the atomic structure of H, He-, and Li-like sulfur, 
Le eens ee ae ee Ce ee ee 


26855 Dynamic ion beam method for measuring deuter- 
fon Giiatee & ae Ouse D.F. (Sandia Natl Lab, Al- 
Suquanes NM). JEEE (Institute of Electrical and Electron- 
ngineers) Transactions on Nuclear Science; NS-28: No. 2, 

1851- esacAgt 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A new technique is described for the measurement of deuter- 
ium diffusion in metal films. Deuterium is ion-beam implanted in 
the film and simultaneously observed to diffuse to the film's surface 
by means of the D(d,p)T nuclear reaction. The buildup of deuter- 
ium in the near-surface area is modeled and shown to be controlled 
by migration to depths deeper than the deuteron range (the unda- 
ae ee 2 Ses ee Sees & Oe ee ae 

The diffusion of deuterium in scandium and scandium deuteride 
was measured between 12/degree/C and 250/degree/C. Time-de- 
pendent D(d,p)T yields were obtained for 0.5 to 5.5 /mu/m thick 
films using 40 keV bombardment (deuteron range approximately 
0.4/mu/m) with fluxes to 1.5 mA/cm/sup 2/. Diffusion was first 
observed in /alpha/-phase scandium. As the deuterium concentra- 
tion increased, transition to the hydride phase was clearly visible. 
10 refs. 


26856 Measurement of lithium hydride enrichment. 
Cochran, J.L.; Hill, J.T. (Union Carbide Corp, Oak Ridge, 
Tenn). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-28: No. 2, 1855- 
1857(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Deuterons produced by a 2.5 MV Van de Graaff accelerator 
are used to measure the isotopic ratios of /sup 6/Li to /sup 7/Li 
and H to D in lithium hydride. The nuclear reactions which are 
used are: /sup 2/H(d,p)/sup 3/H, /sup 6/Li(d,/alpha/)/sup 4/He. / 
sup 7/Li(d,/alpha/)/sup 5/He, /sup 7/Li(d,n/alpha/)/sup 4/He, / 
sup 12/C(d,p)/sup 13/C, and /sup 16/O(d,/alpha/)/sup 17/0. The 
reactions involving oxygen and carbon are used to determine the 
amounts of these elements on the surface which can effect the accu- 
racy of the enrichment measurements. The ions from the different 
reactions are separated by E, dE/dx particle identification in order 
to separate protons from /sup 4/He and /sup 5/He ions. Using cor- 
rections for oxygen on the surface, /sup 6/Li enrichment accurate 
to 0.36 atom percent and D enrichments accurate to 2.1 atom per- 
cent were obtained. 7 refs. 


26857 Cees Ah O eeteest Sonn 8 SO eons 
in gas targets: charge transfer and ionization. Schlachter, 
A. oC (Univ of Calif, Berkeley). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1039-1042(Apr 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Measurements were made of cross sections for charge trans- 
fer and ionization in H/sub 2/ and rare-gas targets by fast, highly 
ionized carbon, iron, niobium, and lead ions in charge states +3 to 
+59, with energies in the range 0.1-4.8 Mev/amu. Experimental re- 
sults are compared with classical-trajectory calculations; agreement 
is generally good. For a given target, the cross sections for net ion- 
ization reduce to a common curve when plotted as cross section di- 
vided by charge state versus energy per nucleon divided by charge 
state. 14 refs. 


26858 Single and multiple electron loss processes in MeV 
heavy ion-target collisions. Alton, G. D (Oak Ridge Natl 
Lab. Tenn). JEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-28: No. 2, 1043- 
fos2(Apr 1981). (CONF-801111—). 
From 6. conference on application of accelerators in re- 
search and eevee Denton, TX, USA (Nov 1980). 
ital data, derived from the study of interactions be- 
tween Mev heavy ions and gaseous targets, are presented which il- 
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lustrate important physical aspects such as the dependence of cross 
sections on projectile velocity, and projectile and target atomic 
numbers. Included are data which reflect the importance of the 
electron binding energy, the existence of shell effects, the possibility 
of target polarizability, and the presence of non-additivity and den- 
sity effects in electron loss processes. Charge state yield versus scat- 
tering angle, a prescription for relating total single electron loss 
cross section per atom, atomic and molecular target data and for- 
mulas which predict electron loss cross sections with reasonable ac- 
curacy are also given. 28 refs. 


26859 Radiative electron capture for F* and F* ions in 
collisions with a He gas target. Kawatsura, K.; Tawara, H.; 
Richard, P. (Kansas State Univ, Manhattan). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
soi NS-28: No. 2, 1053-1055(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The x-rays from the radiative electron capture (REC) to the 
projectile K-shell were investigated for F/sup 8+/ and F/sup 9+/ 
ions incident on the He target atoms in the projectile energy range 
from 15 to 40 Mev. The peak energies of the K-REC x-ray spectra 
were found to decrease linearly with a decrease of the projectile 
energies as expected and extrapolated to the correct Is binding en- 
ergies at zero velocity. According to theory the distribution width, 
/GAMMA/REC, of the REC energies should be independent of 
the binding energy of electrons in the projectile ions. However, it is 
found that /(GAMMA/REC for F/sup 8+/ ions is systematically 
smaller by 20% than that for F/sup 9+-/ ions. 17 refs. 


26860 Cross section for radiative electron capture (rec) 
by 20-80 mev cl ions incident on c and cu foils. Tanis, J.A.; 
Shafroth, S.M.; Willis, J.E.; Mowat, J.R. (Univ of Calif, 
eon gL IEEE (Institute of Electrical and Electronics Engi- 
msactions on Nuclear Science; NS-28: No. 2, 1059- 

1O6aApe 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Radiative electron capture (REC) cross sections for 40-80 
Mev Cl ions incident on thin C foils are reported and compared 
with previous results using Cu targets. It is found that the measured 
REC cross section per K vacancy scales according to the number 
of “free” electrons on the target atom, i.e., those bound target elec- 
trons with a velocity much less than the incident projectile veloc- 
ity. Comparison is made with the free-electron theory of H.A. 
Bethe and E.E. Salpeter and good agreement is obtained. Experi- 
mental and theoretical results are compared with those of J. Linds- 
kog et al. 15 refs. 


26861 Dielectronic and radiative recombination of highly 
stripped sulfur ions incident on argon. Tanis, J.A.; Shafroth, 
S.M.; Clark, M.; Swenson, J.; Willis, J.E.; Strait, E.N.; 
Mowat, J.R. (Univ of Calif, Berkeley). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
a — No. 2, 1063-1065(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Measurements were made of sulfur K x-ray emission follow- 
ing electron capture for 70 MeV S/sup q+/(q?13-16) ions incident 
on Ar. K radiation resulting from capture was isolated by detecting 
coincidences between S K x-rays and electron capture events. Two 
recombination processes which result in the emission of a K x-ray 
were identified: (1) dielectronic recombination, which is the inverse 
Auger effect and (2) radiative recombination, which results from 
capture into a high n state (n/greater than equivalent to/2). The 
cross section for K radiation following capture increases by more 
than three orders of magnitude for q?13+ to 16+. 6 refs. 


26862 Total cross sections and -parameter depend- 
ence of x-ray production in ion-atom collisions. Jones, K.W.; 

Johnson, B.M. (Brookhaven Natl Lab, Upton, NY). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1098-1102(Apr 1981). 
(CONF-801111—). 
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of accelerators in re- 
of inner-shell 


From 6. conference on 


search and industry; Denton, TX, USA — -— a 
Extensive experimental data on the production 


retical predictions. A number of open questions in the field are dis- 
cussed and a few suggestions for further work are given. 25 refs. 


26863 L-shell ionization 
silicon ions. Rao, P.V.; Albrid 
drews, M.C.; Mehta, R.; -D.; Mi 
(Emory Univ, amen Ga). IEEE (Institute of Electrical and 
Electronics rete }) Transactions on Nuclear Science; NS- 
28: No. 2, 111 MisAe 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

L-shell ionization in Ho, Er, Tm, Ta, W, 


calculations. The energy shifts in the L/sub //alpha/, L/sub // 
gamma/sub //1 and L/sub //gamma/sub //4 x-rays are attributed 
to the presence of M shell spectator vacancies. 7 refs. 


Projectile charge state dependence of M-shell ion- 
isation of Au, Pb, Bi and U by 1.42°MeV/amu fluorine tons. 
Mehta, R.; Duggan, J.L.; McDaniel, F.D.; Andrews, M.C.; 
Wheeler, RM; Chaturvedi, R.P.; Miller, P.D.; Lapicki, G. 
(North Tex State Univ, Denton). " IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-28: No. 2, 1122-1125(Apr 1981). (CONF-801111— 


From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov —_ 

This study was undertaken to determine the direct ionization 
and electron capture contributions to vacancy production in the M- 
shells of /sub 79/Au, /sub 82/Pb, /sub 83/Bi and /sub 92/U for 
incident /sup 19//sub 9/F ions. M-shell x-ray production cross sec- 
tions have been measured for 1.42-Mev/amu /sup 19//sub 9/F/sup 
q+/ ions for q?4,5,6,8,9. Enhancements in the target x-ray produc- 
tion cross sections were observed for projectiles with one and two 
K-shell vacancies over those without K-shell vacancies. Direct ion- 
ization and electron capture contributions to the vacancy produc- 
tion were extracted from the data and compared to the plane wave 
Born approximation and to the J.R. imer-H.C. Brinkman- 
H.A. Kramers, calculations of V.S. Nikolaev, respectively. 20 refs. 


a electrons from solids in coincidence with 
projectile charge state. Laubert, R.; saan, 
hing, Ms Liljeby, L.; Elston, S.; Thoe, R.S.; Sellin, I. 
olina Univ, Greenville, NC). IEEE "(Institute ~ 
Giectrical and Electronics Engineers) Transactions on Nuclear 
Science; — No. 2, 1143-1145(Apr 1981). (CONF- 
801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Measurements were made of the yield and final velocity dis- 
tribution of electrons accompanying the projectile exiting from thin 
solid targets in coincidence with the projectile charge state. It is 
found that the yield per emergent projectile and the longitudinal 
velocity distribution is independent of the final projectile charge 
state. 11 refs. 


26866 On charge transfer in ion-atom collisions at inter- 
mediate collision velocities. Fritsch, W.; Lin, C.D.; Tunnell, 
L.N. (Kansas State Univ, Manhattan). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
= we No. 2, 1146-1148(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
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A study was made of charge transfer at intermediate ener- 
gies for multielectron ion-atom collisions within the coupled-state 
impact-parameter method. The authors point out the importance of 
assumptions about electronic relaxation by comparing various cal- 
culations of cross sections for KK charge transfer in F/sup 9+/ 
+Si as a test case. In these calculations, either the unrelaxed Ha- 
miltonian of the atomic model or a relaxed molecular Hamiltonian 
has been employed, and two-state atomic or molecular basis sets 
have been used. To correct for the inadequacy of atomic orbitals 
for close collisions at intermediate energies, the authors propose to 
add orbitals of the united atom at the two collision centers. With 
such an atomic basis set, quasimolecular behavior of the system is 
represented sufficiently well. 16 refs. 


26867 Enhanced backscattering near 180° for energetic 
ions in solids. Holland, O.W.; Appleton, B.R.; Barrett, J.H. 
(Oak Ridge Natl Lab, Tenn). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1824-1827(Apr 1981). (CONF-801111—). 


From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A new ion scattering effect which enhances backscattering 
yields near 180° has been recently reported. A computer program 
which simulates this scattering effect is discussed and the results 
compared with measurements. Both the angular distribution and 
depth profiles of the backscattered yield enhancements are com- 
pared. These comparisons verify the proposed explanation for the 
new scattering phenomena and a tentative explanation is offered for 
the small discrepancies which exist. 6 refs. 


26868 Interpretation of high-q scattering experiments. 
Olson, R.E. (Stanford Res Inst Int, Menlo Park, Calif). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-28: No. 2, 1029- 
1031(Apr 1981). (CONF-801111—). 


From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A theoretical model has been developed for the calculation 
of the states of ionization of target atoms after impact by an ener- 
getic high charge state ion. The calculational method is based upon 
using the three-body classical-trajectory Monte Carlo approach 
combined with the independent electron model to determine the 
target ionization cross sections. Calculated cross sections for rare 
gas targets are in qualitative agreement with experimental values 
for incident ion charge states of q?+4 to +54 and energies in the 1 
to 5 MeV/amu range. The calculations indicate that the “gross” 
ionization cross sections measured using the “condenser-plate” ap- 
proach can be scaled to one reduced curve for each target species 
by plotting cross section divided by incident ion charge state versus 
energy per nucleon divided by incident ion charge state. 12 refs. 


26869 Intermediate coupling collision strengths for An = 
0 transitions produced by electron impact on highly charged 
He- and Be-like ions. Goett, S.J.; Clark, R.E.H.; Sampson, 
D.H. (Department of Astronomy, The Pennsylvania State 
University, University Park, Pennsylvania 16802). Atomic 
ion and Nuclear Data Tables; 25: No. 3, 185-217(May 


Coulomb—Born-exchange data for intermediate coupling 
scaled collision strengths Z* for all fine-structure transitions of 
type 21/sub a/21/sub b//sup 2S//sub a/+1L/sub a//sub J/a -21'/ 
sub a/2I'/sub b//sup 2S/‘/sub a/+1L'/sub a//sub J/‘/sub a/ in Be- 
like ions with 12 < or =Z< or =74 and the kind 1s2l/sub b//sup 
2S//sub a/+1L/sub a//sub J/a -1s2I'/sub b//sup 2S/‘/sub a/ 
+1L‘/sub a//sub J/'/sub a/ in He-like ions with 6< or =Z< or 
=74 are fitted by simple functions of the impact electron energy «€ 
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in threshold units. To obtain collision rates these functions can be 
readily integrated over a Maxwellian distribution for the electrons. 
Fits to the data for transitions between energy terms are also in- 
cluded. In addition results are given for the transition energies and 
the electric-dipole radiative line strengths. The basic collision 
Strength data cover impact electron energies less-than-or-equal- 
tilde3.25 Z* Ry or 44.3 Z? eV. 


6404 Fluid Physics 


REFER ALSO TO CITATION(S) 27489 


26870 Existence of the dielectric constant in fluids of 
classical deformable molecules. Ramshaw, J.D. (Theoretical 
Division, University of California, Los Alamos National 
ee, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 76: No. 5, 2635-2639(1 Mar 1982). 


The existence of the dielectric constant ¢€ is investigated for 
fluids composed of classical deformable (polarizable) molecules. 
The development is based upon generalized functional-derivative 
relations which involve joint distributions in molecular positions r/ 
sub k/ and dipole moments p/sub k/. Sufficient conditions for the 
existence of € are expressed in terms of the generalized direct corre- 
lation function c(12) = c(r:, 41; f2, pe). It is found that ¢€ exists if - 
kTc(12) depends only on relative positions and dipole moment di- 
rections (in addition to ‘yu’ and ‘p2’), and becomes asymptotic to 
the dipole—dipole potential at long range. An expression for € in 
terms of a short-ranged total correlation function ho(12) emerges 
automatically from the development. An expression for € in terms 
of c(12) is also derived. The latter expression involves an inverse 
kernel in (‘j1:', ‘w2’) space. The case of rigid polar molecules is re- 
considered as a special case of the present formulation. 


26871 General class of self-similar power-driven expan- 
sions. Caporaso, G.J. (Univ. of California, Livermore). Phys- 
ics of Fluids; 25: No. 3, 436-439(Mar 1982). 


Self-similar solutions for the nonadiabatic expansion of a gas 
in planar, cylindrical, and spherical geometry due to heating of a 
fairly general form are presented. The solution for an isothermal ex- 
pansion which has previously been studied in the literature is re- 
covered as a special case. Some additional examples of physical in- 
terest which reveal the variety of possible gas profiles resulting 
from the general solution are discussed. 


26872 Two-and-a-half-dimensional magnetohydro dy- 
namic turbulence. Montgomery, D.; Turner, L. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87454). 
Physics of Fluids; 25: No. 2, 345-349(Feb 1982). ; 


Incompressible magnetohydrodynamic turbulence is considered 
in a geometry in which the fields are all independent of the z 
coordinate, e.g., but have all three components. This is a limit 
frequently called “two-and-a-half-dimensional.” It is conjectured 
that simultaneous inverse cascades of magnetic helicity and mean 
square z-component of vector potential may exist. At high Reynolds 
numbers, selective decays to states of finite pressure gradients 
appear to be possible. Anti-dynamo theorems are difficult to prove 


- for this geometry. 


26873 Dielectric constant in fluids of classical deforma- 
ble molecules. Ramshaw, J.D. (Theoretical Division, Univer- 
sity of California, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics; 
76: No. 2, 1183-1184(15 Jan 1982). 
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Classical statistical mechanical description of dielectric fluids is 
further discussed. Dipole moment correlations of polarizable mole- 
cules are discussed. (AIP) 


26874 Stability and bifurcation in a modulated Burgers 


system. Olmstead, W.E.; Davis, S.H. (Northwestern Univ.). 
fen of Applied Mathematics; 39: No. 4, 467-497(Jan 


The stability of the null state for a nonlinear Burgers system is 
examined. The results include (i) an energy estimate for global 
stability for states involving arbitrary modulation in time, and (ii) an 
analysis of the bifurcation from the null state for slow modulations. 
For the slow modulations it is determined that the amplitude A(tau) 
of the bifurcated disturbance velocity satisfies a Landau-type 
equation with time-dependent growth rate theta(tau). Particular 
attention is given to periodic and quasiperiodic modulations of the 
system, which lead to analogous behavior in theta(tau). For each of 
these oscillatory-type modulations, it is found that A? (tau) has the 
same long-time mean value as the unmodulated case, implying no 
alteration of the final mean kinetic energy. Applications to various 
fluid-dynamical phenomena are discussed. 


26875 Equilibrium of cavitation nuclei in liquid-gas 
solutions. Cha, Y.S. (Argonne Natl Lab, Ill, USA). Journal 
of Fluids Engineering; 103: No. 3, 425-43 1(Sep 1981). 


The stability of a spherical bubble in a two-component 
two-phase system is examined by employing the thermodynamic 
theory of dilute solutions. It is shown that a bubble can remain in a 
state of stable equilibrium provided that the ratio of the total 
number of moles of the solute to the total number of moles of the 
solvent in the system is not extremely small and that the system 
pressure falls between an upper bound (dissolution limit) and a 
lower bound (cavitation limit). The results of the analysis provide a 
basis for the persistence of microbubbles in a saturated liquid-gas 
solution. 7 refs. 


26876 Transition to aperiodic behavior in turbulent 
systems. Feigenbaum, M.J. (Los Alamos Scientific Lab., 
NM (USA)). ‘Communications in Mathematical Physics; 
77: No. 1, 65-86(Oct 1980). 


Some systems achieve aperiodic temporal behavior through the 
production of successive half subharmonics. A recursive method is 
presented here that allows the explicit computation of this aperiodic 
behavior from the initial subharmonics. The results have a character 
universal over specific systems, so that all such transitions are 
characterized by noise of a universal internal similarity. 


26877 Two-fluid theory of the laminar flow of super- 
fluid helium through capillary tubes and narrow channels. 
Geurst, J.A. (Philips Gloeilampanfabrieken N.V., 
Eindhoven (Netherlands)). pp 263-271 of Theoretical and 
applied mechanics. Proceedings of the 15th international 
congress held at University of Toronto, Canada, August 
17—23, 1980. Rimrott, F.P.J.; Tabarrok, B. (eds.) (Toronto 
Univ., Ontario (Canada)). Amsterdam, Netherlands; North- 
Holland (1980). 


From 15. international congress of theoretical and applied 
mechanics; Toronto, Canada (17 Aug 1980). 

After a short survey of the two-fluid theory for superfluid * He 
the Hall-Vinen-Bekarevich-Khalatnikov (HVBK) theory is presented. 
Its particular position within the framework of the two-fluid model 
is discussed. The HVBK theory is applied to two classical flow 
problems, of which the flow through a capillary tube is analysed in 
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more detail. The longitudinal gradient of the thermodynamic 
potential is calculated as a function of the average superfluid and 
normal fluid velocities. Velocity profiles at various relative flow 
velocities are presented. An interpretation in terms of the motion of 
quantised vortices is given. The theoretical results compare favour- 
ably with recent experimental results. 


26878 Equation of state of shock-compressed fluids. 
Prieto, F.E.; Renero, C.; a A. (Universidad 
Nacional Autonoma de Mexico, Mexico City. Inst. de 
Fisica). pp 15-25 of Peaceful nuclear explosions V. Proceed- 
ings of a technical committee on the peaceful uses of 
nuclear explosions organized by the IAEA and held in 
Gsmy 22-24 November 1976. Vienna, Austria; IAEA 


From Technical committee on the peaceful use of nuclear 
explosions; Vienna, Austria (22 Nov 1976). 

It is shown that the Prieto-Renero equation of state for 
shock-compressed solids is also valid, under certain conditions, in 
the case of fluids. Some experimental evidence is found to be in 
good agreement with theoretical predictions. The basic assumptions 
and possible limitations are finally discussed. This equation of state 
finds application in PNE studies. 
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26879 Particles and forces. Peierls, R. (Oxford Univ. 
(UK)). pp 29-50 of Nature of matter. Wolfson College 
lectures 1980. Mulvey, J.H. (Oxford Univ. (UK)) (ed.). 
Oxford, England; Oxford University Press (1981). 


The particles and forces of matter, found in the Universe, are 
discussed with especial reference to some of the laws which govern 
behaviour in the sub-atomic world and which determine the way 
forces work to give matter its various characteristics. The recent 
history of the search for elementary constituents of matter in this 
century is outlined and the replacement of the simplicity antici- 
pated in the 1930s by the proliferation of particle states uncovered 
in the 1950s and 1960s which led to the quark model is examined. 


26880 Questions for the future. Gell-Mann, M. (Cali- 
fornia Inst. of Tech., Pasadena (USA)). pp 169-186 of 
Nature of matter. Wolfson College lectures 1980. Mulvey, 
J.H. (Oxford Univ. (UK)) (ed.). Oxford, England; Oxford 
University Press (1981). 


The present position in the search for an understanding of te: 
basic components of matter and the forces determining their nature, 
is reviewed. The author distinguishes between what he believes is 
established, from what is as yet unsupported conjecture awaiting the 
verdict of experiment, and lists a number of the crucial questions 
now confronting physicists in this field. 
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REFER ALSO TO CITATION(S) 25714, 25779, 25804, 25969, 
265 70, 27282 


26881 (BNL 51443-Vol.1, pp 11-73) Production of 
partons and hadrons in ee annihilations and in hadron- 
hadron collisions: quark and gluon jet models. Field, R.D. 
(Univ. of Florida, Gainesville). 1981. NTIS, PC A19/MF 
AO1. Order Number DE82008393. 
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From Physics opportunities at ISABELLE summer workshop; 
Upton, NY, USA (20 Jul 1981). 


Monte-Carlo models for the production of parton showers in ee 
annihilations and in pp collisions are described. A new quark and 
gluon jet model is presented. It does not rely on the Feynman and 
Field parameterization but instead is based on perturbative QCD 
and simple phase-space ideas. The properties of 50 GeV jets are 
examined and the rates for producing these jets at Isabelle are 
calculated. 


26882 (LBL 12652, pp 575-580 Analysis of nucleon 
and heavy nucleus collisions at energies greater than 
10 TeV. Tasaka, S. (Univ. of Tokyo, Japan); Hopper, V.D.; 
Maeda, Y. Oct 1981. NTIS, PC A99/MF AOl. Order 
Number DE82007918. 


From 5. high energy heavy ion study; Berkeley, CA, USA (18 
May 1981). 


Two series of balloon flights were carried out in Australia in 
1978 and 1979. Ninety high energy jet showers produced by cosmic 
ray protons, helium and heavier nuclei were observed. In proton- 
nucleus collisions at around 20 TeV, we observed a substantial 
increase of secondary charged particles in the central region. The 
average multiplicity of charged particles in helium-nucleus collisions 
is twice of that in proton-nucleus collisions at the same energy of 
7TeV. The average transverse momentum of n° meson is 
0.46 + 0.04 GeV/c for proton collisions, and 0.50 + 0.04 GeV/c for 
helium or light nucleus collisions. These results are compared with 
the data of 400 GeV/c protons from an accelerator. 


26883 (LBL 12652, pp 581-637) aa and ap interactions 
at ISR energies. Jacob, M. (European Organization for 
Nuclear Research, Geneva, Switzerland). Oct 1981. NTIS, 
PC A99/MF AO1. Order Number DE82007918. 


From 5. high energy heavy ion study; Berkeley, CA, USA (18 
May 1981). 


aa and ap interactions could be studied during a short.a run of 
the CERN Intersecting Storage Ring in the summer of 1980. The 
results thus obtained, which are still in a preliminary form, are here 
presented in parallel with matured pp results, in order to stress 
differences and similarities. 


26884 (LBL 12652, pp 641-646) Limiting fragmenta- 
tion in the Venus regime. Beckmann, R.; Raha, S.; Stelte, 
N.; Weiner, R. (Univ. of Marburg, Germany). Oct 1981. 
NTIS, PC A99/MF AO1. Order Number DE82007918. 


From 5. high energy heavy ion study; Berkeley, CA, USA (18 
May 1981). 

In 1972, Heckman etal. introduced the concept of limiting 
fragmentation, known hitherto in elementary particle physics, to 
interpret their first heavy ion data from Bevatron. Soon afterwards, 
this led to the formulation of the abrasion-ablation model followed 
by a multitude of models based on thermodynamic and/or 
hydrodynamic concepts. A plausible mechanism is investigated for 
limiting fragmentation in relativistic heavy ion collisions by looking 
at the fate of the target and projectile fragments after they have 
separated from the highly excited intermediate system of partici- 
pants. For participants and spectators, we use the standard 
classification scheme. 
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26885 (ORNL—5787, pp 246-250) Some g (1700) decay 
modes. Bugg, W.M. (Univ. of Tennessee, Knoxville); 
Condo, G.T.; Cohn, H.O.; Hart, E.L.; Handler, T. Nov 
1981. NTIS, PC Al2/MF A0Ol. Order Number 
DE82002438. 


In Physics Division progress report for period ending June 
30, 1981. 


Data on rho-1700 resonance decay from 7* rho interactions 
at 8 GeV/c are presented and discussed. The mass spectra from 7~ 
+ rho — wm + w° + rho and wm + rho — wm + wm” + 7° + a 
+ rho events are presented. B™ and g~ production parameters from 
the 7* + mw” + mw” + 7° and wm” final states are given, and the 
decay branching ratios for g~ mesons are given and discussed. 


26886 Measurement of the tau lifetime. Feldman, G.J.; 
Trilling, G.H.; Abrams, G.S.; Amidei, D.; Baecker, A.; 
Blocker, C.A.; Blondel, A.; Boyarski, A.M.; Breidenbach, 
M.; Burke, D.L.; Chinowsky, W.; Coles, M.W.; von Dardel, 
G.; Dieterle, W.E.; Dillon, J.B.; Dorenbosch, J.; Dorfan, 
J.M.; Eaton, M.W.; Franklin, M.E.B.; Gidal, G.; Gladney, 
L.; Goldhaber, G.; Golding, L.J.; Hanson, G.; Hollebeek, 
R.J.; Innes, W.R.; Jaros, J.A.; Johnson, A.D.; Kadyk, J.A.; 
Lankford, A.J.; Larsen, R.R.; LeClaire, B.; Levi, M.; Lock- 
yer, N.; Loehr, B.; Lueth, V.; Matteuzzi, C.; Nelson, M.E.; 
Patrick, J.F.; Perl, M.L.; Richter, B.; Roussarie, A.; 
Scharre, D.L.; Schellman, H.; Schlatter, D.; Schwitters, 
R.F.; Siegrist, J.L.; Strait, J.; Vidal, R.A.; Videau, I.; Wang, 
Y.; Weiss, J.M.; Werlen, M.; Zaiser, C.; Zhao, G. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review Letters; 48: No. 2, 66- 
69(11 Jan 1982). 


With use of three-prong tau decays observed by the Mark II 
detector at the Stanford Linear Accelerator Center (PEP), the tau 
lifetime is measured to be (4.6 +- 1.9) x 107 ** sec. 


26887 Observation of an eta’/sub c/ candidate state with 
mass 3592 +- 5 MeV. Edwards, C.; Partridge, R.; Peck, C.; 
Porter, F.C.; Antreasyan, D.; Gu, Y.F.; Kollmann, W.; 
Richardson, M.; Strauch, K.; Wacker, K.; Weinstein, A.; 
Aschman, D.; Burnett, T.; Cavalli-Sforza, M.; Coyne, D.; 
Newman, C.; Sadrozinski, H.F.W.; ‘~~ D.; Hof- 
stadter, R.; Horisberger, R.; Kirkbride, I.; Kolanoski, H.; 
Koenigsmann, K.; Lee, R.; Liberman, A.; O'Reilly, J.; Os- 
terheld, A.; Pollock, B.; Tompkins, J.; Bloom, E.; Bulos, F.; 
Chestnut, R.; Gaiser, J.; Godfrey, G.; Kiesling, C.; Lock- 
man, W.; Oreglia, M.; Scharre, D.L. (California Inst. of 
Technology, Pasadena). Physical Review Letters; 48: No. 2, 
70-73(11 Jan 1982). 


An eta’/sub c/ candidate state is observed at a mass M = 
3592 +- 5 MeV and with a natural linewidth [<8 MeV (95% con- 
fidence level), by using the “crystal ball’ Nal(Tl) detector at the 
Stanford Linear Accelerator Center (SPEAR). The evidence is 
found in the inclusive photon spectrum in decays of the psi’(3684), 
where a signal is observed corresponding to a radiative transition to 
this state with branching ratio between 0.2% and 1.3% (95% confi- 
dence interval, including an uncertainty due to correlation with 
width). 





20888 J/psi from 60 to 300 GeV/c. 
Binkley, M.; oe Bohler, ; Butler, J.; Cumalat, J.; Gaines, 1; 
ta D. Loveless, R.L,; Peoples, 5.3 Cal- 
Gladding, G.; ” Olszewski, C.; Wattenberg, 
Fermi National Accelerator Laboratory, or 
i982). Physical Review Letters; 48: No. 2, 73-76(11 = 
Measurements of the energy and t dependence of diffractive 
J/psi photoproduction are presented. A significant rise in the cross 
section over the energy range 60—300 GeV is observed. It is found 
that (30 +- 4)% of the events are inelastic. 


26889 ee en oS. oe 
cama doll ep erent wy a {+s 
‘ger, ent oO} ics and Space Sciences 

oratory, University of California, Berkeley, California 
1902). Physical Review Letters; 48: No. 2, 77-80(11 Jan 
1982 

In a search for highly ionizing particles at PEP, Lexan and 
CR-39 plastic track detectors were exposed to an integrated lumi- 
nosity of ~ 10°’ cm™~? at an energy of 29 GeV in the center of mass. 
The search was sensitive to particles with magnetic charge 20e< 
or =g< or ~200e or electric charge 3< or =Z< or ~180. An 
upper limit on the production cross section of 7<0.9 x 10-** cm? 
(95% C.L.) is obtained. 


26890 Elastic photon-proton scattering in the 50—130- 
GeV range. Breakstone, A.M.; Cheng, D.C.; Dorfan, D.E.; 
Grillo, A.A.; Heusch, C.A.; Palladino, V.; Schalk, T.; 
Seiden, A.; Smith, D.B. Castitute for oom Physics, Uni- 
versity of California, Santa Cruz, rnia 95064). Physical 
Review Letters; 47: No. 25, 1778-1781(21 = 1981). 

In the tagged photon beam at Fermilab, differential cross 
sections were measured for the elastic scattering of photons on a 
liquid-hydrogen target. The diffractive forward peak was measured 
for photon energies between 50 and 130 GeV and 't’ values be- 
tween 0.07 and 1.20 (GeV/c)* The shape of the diffraction peak is 
similar to that seen in 7-p scattering. The magnitude is that predict- 
ed by the optical theorem. 


Quasielastic omega photoproduction at 50—130 
GeV. Breakstone, A.M.; ym D.C.; Dorfan, D.E.; Grillo, 
A.A.; Heusch, C.A.; Palladino, Ve Schalk, Te Seiden, A, 
Smith, D.B. (Institute for Particle Physics, University of 
California, Santa Cruz, California 95064). Physical Review 
Letters; 47 47: No. 25, 1782-1785(21 Dec 1981). 

A study of quasielastic w photoproduction where the w was 
detected in its my decay mode is reported. The recoil proton’s 
angle was detected with a nonmagnetic spectrometer allowing a 
full reconstruction of the final state. Differential cross sections for 
0.1<'t'<1.2 GeV? are presented, providing a test of the vector 
meson dominance model over an extensive energy and momentum 
transfer range. The shape of the differential cross section agrees 
with that seen in both elastic yp and mp scattering as expected 
from this model. 


26892 High energy physics with polarized proton beams. 
Fernow, R.C.; Krisch, A.D. (Brookhaven National Lab., 
Upton, NY). Annual Review of Nuclear Science; 31: No. 1, 
107-144(Dec 1981). 

A brief review of the polarization program at the Argonne 
ZGS is given. Elastic and inelastic proton-proton interactions are 
discussed including such topics as total cross sections and analyzing 
power. (AIP) 


Properties of charmed particles. Trilling, G.H. 
(California Univ., Berkeley (USA). Dept. of Physics; Cali- 
ornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Physics Reports: A Review Section of Physics Letters (Section 
C); 75: No. 2, 57-124(Sep 1981). 

The present experimental information on the spectroscopy 
and decay properties of particles with non-zero values of the charm 
quantum number (charmed particles) is reviewed. The discussion is 
introduced by a historical account of the discovery of charm. An 
extensive description of the properties of D mesons, principally 
based on e*e™ annihilation experiments, is given. This is followed 


by a summary of the considerably less complete information on F 
meson properties, based on e* e~ annihilation, photoproduction and 
neutrino production. The ralation between the experimental results 
on charmed mesons and theoretical models based on spectator- 
quark and non-spectator-quark decay mechanisms is discussed. Ex- 
perimental information on Asub(c) and Xsub(c) charmed baryons 
pyr Bp sag photoproduction, neutrino production 
and e*e™ annihilation is summarized. The existing information on 
the lowest-excited D states, the D*, is discussed. Finally brief com- 
ments on future prospects for further advances in this area are 
given. 


26894 Coherence and self-induced transparency in high- 

ge collisions. Fowler, G.N. (Exeter Univ. 
ong usa Fri E.M. (California 
an Berke SA). Lawrence Berkeley Lab.); Weiner, 
R. a Cae (Germany, F.R.)). Physics Letters, 
[Section] B; 104: No. 3, 239-245(27. Pe. 1981). 

Two consequences of coherence of mesonic field have been 
tested in proton-nucleus collisions. Multiplicity fluctuations meas- 
ured in finite rapidity intervals are found to obey a Poisson distribu- 
tion at large rapidities where nuclear transparency occurs. In close 
analogy to quantum optics we present a quark-parton model in 
which this link between coherence and transparency is realized via 
the phenomenon of self-induced transparency. 


26895 Quark jets from "TY a. Pt. 1, 
Net charge and factorization in the quark rer ay J.P.; 

Bogert, D.; Endorf, R.; Hanft, R.; Milken yar Moffat, G.L,; 

Nezrick, FA. Orava, R: Wolfson, J. (Fermi. National Ac- 
celerator Lab., Batavia, IL (USA)); Ammosov, V.V. (Insti- 
tut Fiziki Vysokikh Ehnergij ukhov (USSR)). Nuclear 
Physics [Section] B; 184: No" t 13-30(8 Jun 1981). 

We investigate properties of the hadron jets produced in 
deep inelastic antineutrino-nucleon charge current interactions in 
the Fermilab 15 foot bubble chamber. Our detailed analysis of the 
jet net charge provides evidence for the quark origin of the hadron 
jets. The factorization hypothesis for the inclusive one-particle 
cross section is found to be valid. 
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REFER ALSO TO CITATION(S) 26939, 26941, 26966, 26967, 26968, 26992, 
27047, 27134, 27135, 27149, 27282 


26896 (INIS-mf—6819, pp 449) Theory of dibaryon re- 
sonances with account for two- and three-particle channels 
Klimov, V.L,; Kukulin, V.I. 1981. (In Russian). 
NTIS tus Sales Only), PC A99/MF A0O1. Order Number 
DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


py and nuclear 


26897 (INIS-mf—6819, pp 464) Role of three-particle 
forces in the d + p a 7” (0°) + ... reaction at intermediate 
energies. Popova, A.M.; Shabalina, E.K. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26898 phy 19, pp 465) Description of pion-nu- 
cleus elastic sca method of coupling constant 
evolution. Rane wen Ly M.Kh. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26899 (ITEF—S5(1981), pp 13-14) To the theory of the 
lightest hadronic atoms. Kudryavtsev, A.E. 1981. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From Conference on nuclear theory; Moscow, USSR (Jan - 
Jul 1980). 





L—12652, pp aan | eee 
production in 


P. (Los Alamos Fo ig Lab., Now 

. Oct 1981. NTIS, PC A99/MF AOl. Order 
Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 May 1981). 

A discussion of the degrees of freedom suitable for 
the description of complex many particle production processes is 
given with emphasis on those averaged variables which can de- 
scribe the gross features of various reactions. A review of the statis- 

tical-hydrodynamical model (initiated by Fermi and Landau and ex- 


with QCD and quark-gluon matter, we briefly mention other col- 
lective and coherent effects to be studied in high energy multiparti- 
cle production reactions. Finally we relate such models to the un- 
derlying dynamics expressed in kinetic theory form by the use of 
phase space distributions introduced by Wigner. After showing 
how to set up scattering problems in this framework we analyze the 
N-body dynamics in terms of Boltzmann-Vlasov like equations. 


(LBL—1265 2s ie of inelastic aa 
and ap collisions in the ISR. Bell, W Or- 
4, Nuclear Research, Geneva, Switzerland); 
; Claesson, G. Oct 1981. NTIS, PC A99/MF 
AOl. > Number DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 May 1981). 

Inelastic aa and ap interactions have been measured at the 
CERN Intersecting Storage Rings at center-of-mass energies of 125 
and 88 GeV, respectively, with the Split Field Magnet Detector. 
Charged-particle densities and two-particle correlation functions in 
the central rapidity region are reported and compared with corre- 
sponding results for pp interactions and with theoretical predic- 
tions. 


Gauge model of generation nonuniversality. Li, X.; 

Ma, E. (Department of a and Astronomy, University 
ori Hawaii at Manoa, Honolulu, Hawaii 96822). Physical 
Review Letters; 47: No. 25, 1788-1791(21 Dec 1981). 

An electroweak gauge model is discussed, where generations 
afe associated with separate gauge groups with different couplings. 
. The observed p-e universality is the result of a mass-scale inequal- 
ity, ves <<viz, in much the same way as strong isospin is the result 
of m/sub u/, m/sub d/<<1 GeV. However, in contrast to the 
standard model, it is now possible to have (1) a longer tau lifetime, 
(2) an observable B°-B-bar® mixing, and (3) many gauge bosons W/ 
sub i/,Z/sub i/ in place of W,Z with M/sub W//sub i/>M/sub 
W/ and M/sub Z//sub i/>M/sub Z/. 


26903 Initial-state interactions and the Drell-Yan proc- 
ess. Bodwin, G.T.; Brodsky, S.J.; e, G.P. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Physical Review Letters; 47: No. 25, 1799- 
1803(21 Dec 1981). 

It is shown that initial-state interactions violate the usual 
QCD factorization predictions for massive lepton-pair production in 
leading twist. The initial-state collisions correct do/dQ? dx/sub F/ 
and also smear the lepton-pair transverse momentum distribution. 


26904 Pion—nucleon scattering . 2 10 GeV/C. 
Hendry, A.W. (Physics Department, Indiana University, 
Bloomington, Indiana 47405). Annals of Pipes (New York); 
136: No. 1, 1-18(1 Oct 1981). 

Pion—nucleon data in the momentum range 1.6 to 10 GeV/ 
c are analyzed. As an intermediate step in the analysis, an impact 
parameter model, describes the data primarily in terms of diffrac- 
tive and peripheral contributions, is used. Many of the resulting 
partial wave amplitudes show strong resonance-like behavior. The 
masses, widths and elasticities of resonances with spins j = 7/ 
2,....21/2 are estimated. 
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26905 Some thoughts on the mass of the top quark. 
a 6. Stanford Linear Accelerator Center, CA ay 
ry wsics [Section] B; 187: No. 3, 446-460(14 Sep 


We propose a new mechanism for up-down symmetry break- 


app’ 
equal to 1 is in addition preserved at the technicolor scale. If we 
assume that the mechanism works at the level of the heaviest gen- 
eration we find m,; = (fsup(-1/2)38 GeV. The parameter f depends 
on strong technicolor dynamics and can in principle be determined. 
Via a crude estimate we find f to be a number of order 1. 


Additive versus multiplicative muon conservation. 
+ P. (California Univ., Berkele vA “USA). L — 
Berkeley Lab.); Hughes, V.W. (Yale Haven, 
CT (USA)). ments on Nuclear and Pavikle Physics; 10: 
No. 4, 147-153(Sep 1981). 

Experimental elucidation of the question of muon conserva- 
tion is reviewed. It is shown that neutral-current experiments have 
not yet yielded information about muonium-antimuonium conver- 
sion at the weak-interaction level and that all the charged-current 
experiments agree that there is no evidence for a multiplicative law. 
The best limits, from the muon-decay neutrino experiment at 
LAMPF and from the inverse muon-decay experiment in the 
CERN neutrino beam, definitely exclude multiplicative law 
schemes with a branching ratio R approximately 1/2. It is conclud- 
ed that unless the dynamics conspire to make a multiplicative law 
with very small R it would appear that muon conservation obeys 
conserved additive lepton flavor law. 


26907 Roulette wheels and quark confinement. Creutz, 
M. (Brookhaven National Lab., Upton, NY (USA)). Com- 
ments on Nuclear and Particle Physics; 10: No. 4, 163- 
173(Sep 1981). 

Studies of four dimensional space-time crystals with gauge 
field degrees of freedom are reviewed. Such studies are shown to 
yield strong numerical evidence that a non-Abelian gauge theory of 
the nuclear interactions can simultaneously display the phenomena 
of both asymptotic freedom, i.e. weak quark interactions at short 
distance and also imprisonment of quarks into the physical hadrons. 


Kapusta, 
(USA). Theoretical 
190: No. 2, 425-438(24 


26908 Thermodynamics of 
J.I. (Los Alamos Scientific Lab., NM 


Div.). Nuclear Physics [Section] B; 
Aug 1981). 

The thermodynamics of a system of gluons interacting with 
a constant color magnetic field is investigated. There is a first-order 
phase transition from a magnetic state at low temperature to a non- 
magnetic state at high temperature. The transition temperature cor- 
responds closely to the critical temperatures obtained in a perturba- 
tive expansion, in the finite temperature dilute instanton gas ap- 
proximation, and in the MIT bag model. The free energy of heavy 
quark-antiquark pair increases linearly with distance below the tran- 
sition temperature but decreases coulombically above it. 


26909 Charm dimuons and determination of the strange 
sea. tigh Energy” B.J. (Argonne National -. IL (USA). 

Pree, Physics Div.); Gottschalk, TD. (California 
na of T Pasadena (USA)). Nuclear Physics [Section] B; 
186: No. 2, 309-346(3 Aug 1981). 

We re-examine the standard charm model for opposite-sign 
dimuon events in neutrino-nucleon scattering. Published dimuon 
rates are shown to be consistent with a simple SU(3) symmetric sea. 
We discuss the types of correlated studies of different dimuon ob- 
servables needed to extract unambigous information on the 
nucleon’s strange sea from upcoming, high statistics data. Our cal- 
culations demonstrate the sizeable effects of finite energy resolution 
and missing final-state energy on predictions of observed dimuon 
rates, particularly for data obtained from wide-band incident neu- 
trino spectra. We emphasize the crucial role of the non-zero charm 
mass, not only for the analysis of dimuon events, but also for the 
interpretation of large-y inclusive anti vN — anti 4X data. 
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Avoidance of ple to non-abelian 
Bloch-Nordsick conjecture by using coherent state 
Nelson, C.A. (Fermi National Accelerator Lab., Batavia, IL 
ie Physics [Section] B; 186: No. 1, 187-204(27 


It is shown that the counter-example to the non-abelian 
Bloch-Nordsieck conjecture in ‘q + anti q — ysup(*) + soft 
gluons’ to order a*sub(s) is avoided at the cross section level if the 
initial state is prepared according to the coherent state approach for 
treatment of the infrared region of non-abelian gauge theories. 


26911 the proton. Perkins, D.H. (Oxford Univ. 
an a a Nuclear Physics). pp 73-103 of Nature of 
slfson Colle ~— lectures 1980. Mulvey, J.H. 
(Oxford Univ. oD (ed.). Oxford, England; Oxford Uni- 
versity Press (198 
Experiments 7 the last decade or so which have established 
the quarks as constituents of protons and neutrons are reviewed. 
The present view of the force responsible for binding the quarks 
together which appears to have the unique property of never relin- 
quishing its grip, so that quarks remain permanently confined 
within the particles they constitute, is outlined. 


26912 (AEC-tr—7411/9, pp 1628-1631) Polarization ef- 
fects in ve- and anti ve-scattering and electromagnetic 

ties of neutrinos. Rekalo, A.P. (Physico- Technical Inst., 
Kharkov, USSR). Sep 1972. Translated from Ukr. Fiz. Zh. 
(Russ. Ed.); 17: No. 9, 1428-1430(1972). NTIS, PC Al10/MF 
A01. Order Number DE82010192. 

In Ukrainian Physics Journal. 

Elastic ve- and anti ve-scattering processes have been stud- 
ied. The electromagnetic interaction between a neutrino electron 
and the weak interaction transferred by a charged vector boson 
have been considered. The electromagnetic current of a neutrino is 
selected in the most general form. The possibility of the existence 
of a charge, a magnetic moment, electric dipole moment, and a 
neutrino anapole is considered. The differential cross sections of ve- 
and anti ve-scattering are obtained taking into account the polariza- 
tion of scattered electron. Polarization effects in cases where elec- 
tromagnetic and weak scatterings are considered, have been com- 


26913 (LYCEN—8102, pp C6.1-C6.23) Geometrical ap- 
proach to elementary particles. Elbaz, E.; Meyer, J. [nd]. (In 
French). NTIS (US Sales Only), PC Al9/MF AOl. Order 
Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 


(2 Feb 1981). 

Starting with an isospin doublet R = (T/V) with spin 1/2 
and hypercharge 1/3, the rishon considered as a vector in the 
color-space, we define the dirishon R* rank-one tensor product 
with spin 0 and hypercharge 2/3. Leptons and quarks of the first 
generation are then obtained as the scalar and dot product 1 = R*. 
R and f vector = R* A R’. The internal quantum numbers are then 
expressed with the rishon number. The lepton and quark genera- 
tions are then defined and a quark mass formula proposed. Baryon 
magnetic moments are calculated and compared to experiment. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 26923, 26924 


26914 Baryon number and lepton number conservation 
laws. Primakoff, H.; Rosen, S.P. (Department of Physics, 
University of Pennsylvania, Philadelphia, Pennsylvania 
19104). Annual Review of Nuclear Science; 31: No. 1, 145- 
192(Dec 1981). 

The current status, both theoretical and experimental, of 
baryon and lepton number conservation is discussed. Proton decay 
is examined in detail. (AIP) 


26915 Manifest and hidden symmetries. Llewellyn 
Smith, C.H. (Oxford Univ. (UK). Dept. of Theoretical 
Physics). pp 51-72 of Nature of matter. Wolfson College 
lectures 1980. Mulvey, J.H. (Oxford Univ. (UK)) (ed.). 
Oxford, England; Oxford University Press (1981). 
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The role of symmetry in the laws of nature is discussed. 
Symmetries such as translational invariance and the symmetry of 
the nuclear force under the exchange of neutrons and protons, 
which are clearly seen in nature, referred to as manifest symmetries, 
and also symmetrical laws which give rise to asymmetrical phe- 
nomena, referred to as hidden symmetries, are considered. Symme- 
tries of space and time, and internal symmetries are examined as ex- 
amples of the former while the possibility that there is a hidden 
symmetry between weak, electromagnetic and strong phenomena, 
ehhh gives than to buss cad Waies, cali th pends to olka Gale 
very different properties, is discussed. 
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REFER ALSO TO CITATION(S) 26903, 27356, 27420 


20018 (BNL—51443-Vol.1, pp 74-83) Status of perturba- 
tive QCD. Mueller, A.H. (Brookhaven National Lab. Upton, 


. NTIS, PC A19/MF AOl. Order Number 


ities at ISABELLE summer work- 
shop; Ce, NY, USA (20 Jul 1981). 
er the past few years we have witnessed an enormous in- 
crease in our ability to calculate high energy processes from pertur- 
bative QCD. In general one is able to calculate the energy depend- 
ence of certain measurable quantities in a process where a large 
momentum transfer occurs. In some cases, when the process is suf- 
ficiently inclusive, a complete calculation, including normalization, 
is possible. In this talk I would like to review some well known 
results very briefly and then discuss in some detail two processes 
which may soon be among those over which we have calculational 
control. 


26917 (BNL—51443-Vol.1, pp 84-93) Experimental pro- 
gram to study the 7 vacuum: ap 4 poe oa 
cleus collisions. Wi uropean Organization for Nu- 
clear Research, 7 ant Switzerland). 1981. NTIS, 
A19/MF AO01. Order Number DE82008393. 

From Physics opportunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

It t seems that the physical vacuum has acquired properties 
reminiscent of Maxwell's ether. At least, so we are asked to believe. 
Maxwell introduced his ether for plausible reasons, but crucial ex- 
perimental tests were found, and the theory was found wanting. In 
this Comment I discuss experiments for testing the idea that the 
physical vacuum is not identical to the perturbative one. 


26918 (BNL—51443-Vol.1, pp 242-250) 
theoretical ideas, 


Experimental 
implications of new Beg, M.A.B. (Rockefel- 
ler Univ., New York). 1981. NTIS, PC A19/MF AOl1. 
Order Number DE82008393. 

From Physics opportunities at ISABELLE summer work- 
shop; be NY, USA (20 Jul 1981). 
ysical implications of some new theoretical ideas, which 
can be subjected to experimental scrutiny at e* e™ and pp colliders, 
are briefly discussed. 


26919 (BNL—51443-Vol.1, pp 289-302) Grand unifica- 
tion and before. Marciano, W.J. (Northwestern Univ., Evan- 
ston, IL); Sirlin, A. 1981. NTIS, PC A19/MF AOl. Order 
Number DE82008393. 
From Physics ities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 
standard SU(3)/sub c/ x SU(2)/sub L/ x U(1) model of 
strong and electroweak interactions contains the following param- 
eters: (1) it has three indepenent couplings gs, g2 and gi. The QCD 
coupling gs is often parameterized in terms of the mass scale A/sub 
MS/, while go and g: are generally traded off for the electric 
charge e and the weak mixing angle 0/sub W/ via the relationships 
e? = go” sin?@/sub W/ and tan?0/sub W/ = 3g:7/5g2% (2) there 
are two intermediate vector boson masses m/sub W/ and m/sub Z/ 
which are related by m/sub W/ = m/sub Z/cos 0/sub W/ and an 
arbitrary Higgs scalar mass m/sub phi/; (3) of its nine fermion 
masses m/sub e/, m/sub p/, m/sub tau/, m/sub d/, m/sub s/, m/ 
sub b/, m/sub u/, m/sub c/ and m/sub t/, all except, m/sub t/ 





phenomenologically measured values. From e* e~ annihilation 
data, one has the lower bound m/sub t/ = 18 GeV; (4) 

three quark mixing angles @:, 42, 4; and a CP violating 

. In addition, may be neutrino masses, lepton mixing 
generations of fermions, etc. As experimentalists meas- 

these parameters with better precision, theorists seek natural re- 
lationships (such as m/sub W/ = m/sub Z/cos @/sub W/) in an 
attempt to understand their origin. Such relationships are generally 


26920 (JINR-D—2-81-543) Proceedings of the sixth in- 
ternational conference on the problems of quantum field 
theory. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1981. 268p. (In Russian). (CONF-8105146—). Joint Inst. for 
Nuclear Research, Dubna, USSR. Order Number 
DE82901174. 

From 6. international conference on the problems of quan- 
tum field theory; Alushta, Crimea, USSR (5 May 1981). 


(LBL—12652, pp 133-140) Experimental program 
to study the we vacuum: high-energy nucleus-nucleus 
collisions. Wi W. (European Organization for Nuclear 
Research, Geneva, Switzerland). Oct 1981. NTIS, PC A99/ 
MF AOl1. Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Quarks and gluons exist; they are nearly massless, but it is 
very hard or even impossible to knock them out of the proton. It is 
now widely believed that this strange state of affairs is due to the 
properties of the physical vacuum state as it now exists in our part 
of the Universe. On this view, the ground state of the vacuum is 
not that familiar in quantum electrodynamics (QED). That state is 
basically empty space, perturbed by fluctuations which occasionally 
give rise to a virtual electron-positron pair. In the quantum chro- 
modynamic (QCD) theory of quarks and gluons, the stronger and 
more complicated forces give rise to a state which cannot be de- 
scribed as a perturbation on empty space. Instead, the physical 
vacuum has properties which resemble those of a physical medium. 
For example, the color field is completely excluded, or at least 
strongly repelled, from a macroscopic volume of physical vacuum. 
This effect confines the quarks and gluons which carry color, inside 
the hadrons. On the scale of hadrons, quantum fluctuations make 
the phenomena more complex, but a simple picture postulates that 
the strong color fields inside the hadron create a local volume of 
space more like the perturbative vacuum state, reverting to the 
physical vacuum state outside. This concept has been quantitatively 
expressed by the bag model, with some success. It seems that the 
physical vacuum has acquired properties reminiscent of Maxwell's 
ether. At least, so we are asked to believe. Maxwell introduced his 
ether for plausible reasons, but crucial experimental tests were 
found, and the theory was found wanting. In this talk, experiments 
for testing the idea that the physical vacuum is not identical to the 
perturbative one are discussed. 


(LBL—12652, pp 435-460) Deconfinement in 
. (Universitaet Bielefeld, Germany). 
4 NTIS, PC A99/MF AOl. Order Number 


From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

We survey recent developments in the study of strongly in- 
teracting matter by means of quantum chromodynamics on the lat- 
tice. The Monte Carlo evaluation of SU(2) Yang-Mills systems is 
shown to provide a unified thermodynamic description from the ha- 
dronic regime through the deconfinement transition to a non-inter- 
acting gluon gas. We apply our results to determine physical de- 
confinement parameters and discuss possible signals for the forma- 
tion of a quark-gluon plasma in relativistic heavy ion collisions. 
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Numerical estimates of hadronic masses in a pure 
SUG) gauge theory. Hamber, H.; Parisi, G. i god 
Physics, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review Letters; a7, No. 25, 1792- 
1795(21 Dec 1981). 

In lattice quantum chromodynamics, the hadronic mass spec- 
trum is evaluated by computer simulations in the approximation 
where closed quark loops are neglected. Chiral symmetry is shown 
to be spontaneously broken and an estimate of the pion decay con- 
stant is given. 


26924 Computer estimates of meson masses in SU(2) lat- 
tice gauge theory. Marinari, E.; Parisi, G.; Rebbi, C. _oom 
di Fisica “G. Marconi,” Universita de, Studi, R 

ial Physical Review Letters; 47: No. 25, 1795-1799(21 Dec 


1981 

It is shown that in an SU(2) lattice gauge theory, in the ap- 
proximation where internal quark closed loops are neglected, chiral 
symmetry is broken. With use of partially conserved axial-vector 
current f/sub m/, the bare masses of the u and d quarks, and the 
rho and 6 masses are estimated. 


Pseudo-spin and a = for 
Fermi fields. Papanicolaou, N ent of Physics, 
Washington University, St. Louis, Missouri 63130). Annals 
of Physics (New hee a No. 1, 210-225(1 Oct 1981). Con- 
tract AC02-78ER0491 
Quantum theories a N-component Fermi fields are formulat- 
ed in terms of overcomplete sets of bilocal pseudo-spin operators in 
analogy with the Holstein—Frimakoff theory of ordinary spin sys- 
tems. Classical constrained Hamiltonian systems arise in the large N 
limit revealing the semi-classical nature of the large N approxima- 
tion. Such systems are briefly analyzed in the context of the 
Gross—Neveu (psi-barpsi)* model, where the dynamics of c- 
number (rather than Grassman) fields governs the semi-classical 
limit. 


—_ Infinite number of conservation laws in two-dimen- 

sional superconformal models. Clark, T.E.; Love, S.T. 
(Purdue Univ., Lafayette, IN (USA). Dept. of Physics); 
Gottlieb, S. (Fermi National Accelerator Lab., Batavia, IL 
(USA); Argonne National Lab., IL OR ih High Ener, 
Physics Div.). Nuclear Physics [Section] B; 186: No. 2, 
375(3 Aug 1981). 

Superconformal theories in two-dimensional space-time are 
considered. Noether’s theorem and the Belinfante improvement 
procedure are extended to superspace where they are used to con- 
struct the supercurrent. With its aid, an infinite number of classical 
conservation laws are derived. These laws are shown to survive 
quantization in the supersymmetric, non-linear, O(N) sigma model. 


26927 Classical solutions and the large-N limit. Bardakci, 
K. (California Univ., Berkeley (USA). RF. of os 

ifornia Univ., Berkeley (USA). ey 
seit Nuclear Physics [Section] B; 178: No 2, MD, 263- 25209 F 
1 

For various models of increasing complexity, it is shown 

that the large-N limit is dominated by solutions to the classical 
equations of motion, supplemented by boundary conditions that 
follow from canonical commutaiion relations. The basic idea is to 
focus on ordered invariant equal-time Green functions, and to clas- 
sify the intermediate states that contribute according to the group 
of invariance. It is then possible to define reduced matrix elements 
and their classical limits for large N systematically. The method is 
also applied to the hamiltonian version of the lattice gauge theory, 
and the relevant boundary cond:tions on the classical solutions are 
deduced. 


26928 Unification of the forces. Salam, A. (Imperial 
Coll. of Science and Technology, London (UK); Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). pp 
104-125 of Nature of matter. Wolfson College lectures 19 
Mulvey, J.H. (Oxford _— . aes (ed.). Oxford, England; 
Oxford University Press (1981). 





of the Universe. Some of the ideas underly- 

ee 6 ee ee ee ee 

forces of Nature, including gravity, and embracing the elementary 
forms of matter are outlined. 
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REFER ALSO TO CITATION(S) 25715, 27628 


26929 (JINR—D-1011-81-622) Proceedings of the inter- 
national meeting on problems of mathematical simulation in 
nuclear researchs, (Joint Inst. for Nuclear Research, 
Dubna (USSR)). Oct 1980. 236p. (In Russian). (CONF- 
8009243—). Joint Institute for Nuclear Research, Dubna, 
USSR. Order Number DE82901173. 

From International meeting on problems of mathematical 
simulation in nuclear physics researches; Dubna, USSR (30 Sep 
1980). 

‘ Papers presented were entered in the data base separately. 
(WHE) 
26930 Neutron experiments at Triangle Uni- 
versities Nuclear . Gould, C.R. (NC State Uawy, 
Raleigh). JEEE (Institute o, "Electrical and Electronics E: 
neers) Transactions on Nuclear Science; NS-28: No. 2, 12 
mites —. (CONF-801111—). 

From 6. conference on application of accelerators in re- 

search and industry; Denton, TX, USA (Nov 1980). 

A review is presented of two phases of the neutron scatter- 
ing program: (1) discrete elastic and inelastic scattering and, (2) 
neutron emission spectra measurements. Recently, substantial beams 
of polarized neutrons have become available at TUNL and the neu- 
tron scattering program has broadened considerably in scope. A 
cryogenically polarized target facility is currently being developed 
to take advantage of this new capability. A future program of spin- 
spin total neutron cross section measurements is discussed at the 
end. 15 refs. 


Reaction parameters for heavy-ion collisions. 
Wilcke, W.W.; Birkelund, J.R.; Wollersheim, H.J.; Hoover, 
A.D.; Huizenga, Pa Schroeder, W.U.; Tubbs, LE. (Nu- 
clear Structure Research Laboratory). Atomic Data and Nu- 
clear Data Tables; 25: No. 5, 389-619(Sep 1980). 

These tables present reaction parameters for all combinations 
of 27 projectile and 16 target nuclei in a laboratory bombarding 
energy range of 1—5O MeV/u. The reaction parameters are derived 
from the Fresnel model of heavy-ion scattering, the droplet model, 
and the rotating liquid-drop model, or from systematics of experi- 
mental data. 


26932 Finite geometry and multiple scattering 

for neutron cross section measurements. Hogue, H.H.; 
Beyerle, A.G. (Duke = Durham, NC). National Bureau 
of Standards (U.S.), ial Publication; No. 594, 504- 
508(1980). (CONF- W10Ne 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Computer programs EFFIGY and EFFIGYC have been de- 
veloped to calculate finite geometry and multiple scattering correc- 
tions for fast neutron cross-section measurements. These programs 
employ the Monte Carlo method to simulate time-of-flight spectra 
of neutrons scattered by single- or multiple-element, cylindrical or 
annular samples illuminated by a pulsed, monoenergetic neutron 
source. EFFIGY calculates corrections to angular distributions of 
discrete neutron groups appearing in the scattering spectra for low 
nuclear excitation. In addition, EFFIGYC corrects the energy dis- 
tribution of the “continuum” of neutrons produced by (n,n/prime/) 
reactions leading to overlapping levels, and removes a contribution 
to the scattering spectra due to source neutrons from other than the 
monoenergetic source reaction. 13 refs. 
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26933 (LYCEN—8102, Gurasboure.h cart 14) Physics at the 
j nee nae £4 and future. Coffin, J.P. 

urg-1 Univ., 67 ae? Fence) Centre de Recherches ro 
Sen eae) fo (In French). S (US Sales Only), PC 
A19/MF AO1. Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb 1981). 

In 1979 the Strasbourg MP Tandem was upgraded to 16 MV 
according to original concepts initiated at Strasbourg. A substantial 
gain in energy for heavy ion beams has so been obtained. The up- 
grading operation is briefly described and some experiments cur- 
rently in progress at Strasbourg are discussed in the scope of pres- 
ent and near future developments. The work concerns high spin 
state spectroscopy, studies of yrast levels, backbending and transi- 
tions in the continuum. Fusion-fission and deep inelastic collisions 
are also examined. 


6511 Experimental Techniques 


26934 Monte Carlo/data hybrid: A general technique to 
measure detection NY (USA) Bunce, G. (Brookhaven Na- 
tional Lab., Upton, NY (U: get, t.). Nuclear 
Instruments and Methods; 172 No. 3, 553-557(1 Jun 1980). 

A hybrid Carlo technique was used to measure the polariza- 
tion of A hyperons in electronic high energy physics experiments. 
The method can be used to analyze a variety of problems, from 
Dalitz plots to particle lifetimes. The difference from standard 
Monte Carlo analyses is that the detection efficiency of the appara- 
tus is determined only with respect to the important variable for 
the physical measurement. The technique is quite similar to the like- 
lihood analysis for particle lifetimes in a bubble chamber. 


26935 Experimental studies of fission barrier properties. 
Britt, H.C. (Los Alamos Scientific Lab., NM (USA)). Nuk- 
leonika; 25: No. 1, 71-103(1980). 

A review is presented of the experimental techniques for the 
determination of fission barrier properties including fission isomer 
and fission probability measurements. Microscopic statistical models 
for the extraction of barrier parameter estimates from the experi- 
mental data are described. The importance of nuclear symmetry ef- 
fects on the calculation of fission widths is demonstrated. Evidence 
is presented for the fragmentation of the mass asymmetric second 
barrier in the thorium region and the axial asymmetric first barrier 
in the californium region. Detailed analyses of experimental data 
suggest the presence of two parallel second barriers; the normal 
mass asymmetric, axial symmetric barrier and a slightly higher mass 
symmetric, axial asymmetric barrier. Experimental barrier param- 
eters are determined systematically and compared to calculations 
from various theoretical models. Techniques for expanding fission 
probability measurements to higher energies are discussed. 
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REFER ALSO TO CITATION(S) 24588, 26990, 27024, 27348 


26936 (INIS-mf—6819, pp 171) Cluster structure of the 
*He excited states. Vasilevskii, V.S.; Kovalenko, T.P.; % 2 
pov, G.F. 1981. (In Russian) NTIS (US Sales Only), PC 
A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26937 (INIS-mf—6819, 172) Collective excitations of 
the p-shell lightest nuclei R) group. Fillippov, G.F.; 
Chopovskii, L.L.; Vasilevskii, V.S. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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—_ (INIS-mf—6819, pp 177) *He bound state and re- 


NN interactions on particle ties. 
=. B.A. 1981. (In Russian). NTIS ( (US Sales Only), PC 
A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


181) AN potential from anal- 
and of low-energy Ap scatter- 
3 V.L; near, V.A. 1981. 

S Sales Only), PC A99/MF AOl1. 
DE82780313. 


structure; Samarkand, USSR (14 Apr 1981). 


20039 «= (INIS-mf—6819, 
1s-shell 


26940 (INIS-mf—6819, Og Quasi tritium state in 
anti pd system. Dal’karov, O.D.; Date ae, Tilyavov, 
A.A. 1981. (in Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


26941 a pp 251) Contribution of six- 
of deuteron, 
LT; Thal E.V. 1981. (In Russian). NTIS 
S Sales Only}, "PC A99/MF AOl. Order Number 
82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26942 (INIS-mf—6819, pp 313) Effects of second-class 
currents in p-capture. Kumar, I.; Samsonenko, N.V.; Su- 
vorov, M.I. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


26943 (INIS-mf—6819, 445) Parity nonconservation 
on deuteron Gorshkov, V.G.; Mikhai- 

ion. A.L; Moskalev, A.N.; Ryndin, R.M. 1981. (In "Russian). 
NTIS (US Sales Only), PC A99/MF A0O1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
26944 (INIS-mf—6819, pp 460) Determination of the p- 
wave resonance parameters in na 
the N/D (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. ‘Order Number 
DE82780313. 

From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26945 (INIS-mf—6819, pp 471) p*He large-angle elastic 
scattering at intermediate Zhusupov, M.A.; Uzikov, 
Yu.N. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


ry and nuclear 


26946 ote. pp 525) Weak neutral currents 
electron and neutrino by a ty "He 


pion production in 
nuclei. Rekalo, M.P. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


26947 ge Pegg 356-364) Proton sources in cen- 
tral collisions of Ar + K Jutekien Fi. Becken —_ 
rence Berkeley Lab., CA); Zarbakhsh, F.; Brochard, F. 

” Order ae 
DE82007918. 


1981. NTIS. PC A99/MF_ AOI. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 
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We have measured the single proton inclusive cross-sections, 
the two-proton correlation function and the associated multiplicity 
of high P fragments in collisions of Ar + KCl at 1.8 GeV/n. The 
average separation < Ar > between the protons is obtained from 
the correlation function of the proton pair at the beam rapidity and 
at Y/sub B//2. After selecting high multiplicity events, < Ar > 
increases for protons at Y/sub B/ and decreases for protons at Y/ 
sub B//2. This indicates that the beam rapidity protons and the 
mid-rapidity protons come from two different sources. 


26948 (NSSRP—31, pp 26-30) Measurement of the ana- 
lyzing powers iTi:, Tao and T2: for elastic and inelastic 
proton-deuteron Sawada, M. (Tsukuba Univ., 
Sakura, Ibaraki (Japan). Inst. of Physics). 1980. Dep. NTIS 
(US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Jopee (27 Nov 1979). 

The analyzing powers iT, and Ta: for elastic and in- 
elastic scattering of proton and deuteron system was measured at 
deuteron energy 22 MeV. For the inelastic channel, FSI region that 
was parted 0 - 0.5 MeV excitation and 0.5 - 1 MeV excitation in 
proton-neutron system was investigated. 


26949 Experimental study of the <-nucleon system 
through the reaction *H(K,7)=N. May, M.; Chrien, R.E.; 
Palevsky, H.; Sutter, R.; Dytman, S.; Marlow, D.; Pile, P.; 
Takeutchi, F.; Deutsch, M.; Cester, R.; Bart, S.; =u: 
ford, E.; Williams, T.M.; Pinsky, L.S.; Mayes, B.W.; 
Stearns, R.L. (Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] C: Nuclear Phys- 
ics; 25: No. 2, 1079-1081(Feb 1982). 

We report =~ n mass spectra for the reaction 7=H(K~,7*)2~n 
at @/sub K//sub 7/ = 20°, momentum transfer q = 294 MeV/c. 
Upper limits on formation cross sections are given and appear to 
rule out the existence of =~ neutron bound states. In addition, a 
missing mass spectrum for the reaction d(K~,7~ )X,6/sub K/r = 
4°, %, = 134 MeV/c (X = E*n, 2°p, or Ap), is shown and dis- 


charge exchange scattering from *He 
25 MeV. Kaellne, J.; Dory ~ R.; hea 
oCarthy, J.S.; Minehart, R.C.; 
i Hoeistad, B.; Morris, C.L.; Wadlager E.A,; 
F. (University of Virginia, Charlottesville, Vir- 
22801). ” Physica 1 Review [Section] C: Nuclear Physics; 25: 
2 1038. 1101(Feb 1982). 

‘= have measured the cross section of *He(a~,7°)*H at T 
= 285, 428, and 525 MeV for angles in the range of 60°< or =0< 
or ~135° covering the momentum transfer range 0.5< or =q< or 
1.0 GeV/c. Comparison is made with Glauber model calculations 
to discuss the sensitivity to nuclear structure and pion-nucleus inter- 
action effects. 


26951 Exact ground states of few-body nuclei with and 
without three-body forces. Zabolitzky, J.G.; Schmidt, K.E.; 
Kalos, M.H. (Physics Division, Argonne National Labora- 

Argonne, Illinois 60439). Physical Review [Section] C: 
Nuclear Physics; 25: No. 2, 1111- 1113(Feb 1982). 

Approximation-free solutions of the Schroedinger equation 
are given for the ground states of three- and four-body nuclei, em- 
ploying spin-independent central two- and three-body forces. Com- 
parison with the results of more approximate few-body methods 
shows their relative accuracy. 


26952 Resonating-group study of the *He(*H)+a sys- 
tems: Bound states to 113 MeV. Furber, R.D.; Brown, R.E.; 
Peterson, G.L.; Thompson, D.R.; Tang, Y.C. (S Sen- 
sors Division, Hughes Aircraft Company, Culver City, Cali- 
fornia 90230). Physical Review [Section] C: Nuclear Physics; 
25: No. 1, 23-33(Jan Ik 1982). 

An effective nucleon-nucleon spin-orbit force is included in a 
single-channel resonating-group calculation for the *He(*H)+a 
system up to a c.m. energy of 113.1 MeV. The parameters of the 
spin-orbit force were chosen to reproduce the phase shifts for p+a 
scattering at low energies and the bound-state properties of 7Li and 
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"Be. A phenomenological, parity-dependent imaginary potential is 
used to account for reaction channels. The calculation gives a rea- 
sonable account of the experimental differential cross sections and 
analyzing power available in this energy region. 


26953 Production of *He, *Li, "Li, and 7Be in the a+a 
a between 60—160 MeV. Glagola, B.G.; — V.E. 
Brever, H.; Chant, N.S.; Nadasen, A.; ge P.G.; 

yo S.M.; Mathews, G.J. (Chemistry Division, Azgonne 
National Laboratory, Argonne, Illinois 60439). 1 
ise [Section] C: Nuclear Physics; 25: No. 1, 34-45(Jan 

Cross sections for the production of *He, *Li, Li, and 7Be 
produced in the a+a reaction have been measured over the energy 
range 60—160 MeV. Detailed angular distributions are presented 
for exit channels leading to "Li, 7Be, and *Le (g.s.), along with 
cross sections for the three-body exit channels leading to the pro- 
duction of *He and *Li. The astrophysical significance of the a+a 
reaction is discussed with particular emphasis on the production of 
‘Li in the interaction of galactic cosmic rays with the interstellar 
medium. In addition, two-nucleon-transfer distorted-wave Born ap- 
proximation calculations are presented in an attempt to understand 
the reaction mechanism operating in the a(a,d)*Li (g.s.) reaction. 


26954 3He(2r~,7r°) reaction at T/sub 7/ = 200 MeV. 
a al M.D.; Baer, H.W.; Bowman, J.D.; Cverna, F.H.; 
H R.H.; Hoffman, CM:; King, N.S.P.; Piffaretti, J.; 
Alster, 3; Doron, As — S.; Moinester, M. A; Beving- 
ton, P.R.; Winklemann, E. , (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review 
[Section] C: Nuclear Physics; 25: No. 1, 438-445(Jan 1982). 

Energy and angle differential cross sections for the 
*He(a~,7°) reaction at T/sub 7/ = 200 MeV have been measured. 
Angular distributions for the isobaric analog state and the energy 
integrated continuum have been obtained from 0 to 90°. The excita- 
tion of the analog state seems to be best represented by Glauber 
model calculations with nuclear wave functions suitable to explain 
electron scattering, but all model calculations underestimate the for- 
ward angles by 1.5 standard errors. The continuum angular distri- 
bution has the same shape as the free p(7~,7°)n reaction except at 
forward angles, where the cross section is suppressed by Pauli 
blocking of the final state. The total isobaric analog state cross sec- 
tion is 6.29 +- 0.94 mb and the total charge exchange cross section 
from 0 to 90° is 28.4 +- 3.8 mb. The latter is one-half the plane 
wave impulse approximation value. 


26955 Observation of the capture reaction *H(a,y)*®Li 
and its role in production of *Li in the big bang. Robertson, 
R.G.H.; Dyer, P.; Warner, R.A.; Melin, R.C.; Bowles, T.J.; 
McDonald, A.B.; Ball, G.C.; Davies, W.G.; Earle, E.D. 
(Cyclotron Laboratory and and Physics Department, Michigan 
State University, East or Michigan 48824). Physical 
Review Letters; 47: No. 26, 186 1870(28 De Dec 1981). 

The capture of a particles by deuterium has been observed 
by using a magnetic analysis technique to detect the recoiling *Li 
ions. Measurements of the cross section down to 1 MeV in the 
center-of-mass system can be interpreted accurately in terms of a 
direct-capture model, and it is found that production of *Li in the 
big bang is 5 times smaller than has been assumed. 


26956 Low-energy charged-particle fusion reactions. Har- 
dekopf, R.A.; Brown, R.E.; Correll, F.D.; Jarmie, N.; 
Clark, D.A. (Los Alamos Sci Lab, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
rere yore No. 2, 1339-1343(Apr 1981). (CONF- 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The authors have initiated a program to measure cross sec- 
tions for the charged-particle reactions D(t,n)/sup 4/He, T(t,2n)/ 
sup 4/He, D(d,n)/sup 3/He, and D(d,p)T that are fundamental to 
the understanding of controlled thermonuclear fusion. Interest in 
these processes is primarily in the region below 100-keV bombard- 
ing energy, and accordingly the design range for the measurements 
is 10-120 keV. The desired accuracy is 5% or less, compared with 
present systematic uncertainties of up to 50%. The experiment fea- 
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tures a negative ion source and highly stable injector for the low- 
energy beam, measurement of beam intensity with a precision calor- 
imeter, a windowless cryogenic target, calibration of the target den- 
sity with a high-energy Van-de-Graaff beam, and a time-of-flight 
laser spectrometer to determine the absolute energy. 5 refs. 


sate coumutas of 18 Bey seitvens Rom Se 
K.; Waheed, A.; Ahmad, M.; Sheikh, M.S.; 
© "(Pak inst of Nucl Sci and Technol. 
Rawal pindi). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 39-42(1980). (CONF-791058—). 
From International conference on nuclear cross sections for 
tochociomn Suess seen, 8 USA (22 Oct 1979). 
elastic scattering cross-sections of 14.8 MeV 
amstouns hah Gakuen tals tea ae tere een 
and 145/degree/ in the center-of-mass system using NE230 scintil- 
lator as a scatterer. The energies of neutrons have been measured 
by the time-of-flight technique. The present measurements support 
the deeper minimum reported by A.C. Berick et al and the meas- 
urements of Von M. Brullmann et al and A.C. Berick et al in the 
forward region. A value of 620 9 mb has been obtained for the total 
n-d elastic scattering cross-section at 14.8 MeV. 19 refs. 


analyses of light-element reactions for 
Hale, G.M.; Dodder, D.C. Alamos 
Sci Lab, NM). ‘National Bureau of Standards (U.S.), Special 
Publication; No. 594, 650-658(1979). (CONF-79 1058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Comprehensive R-matrix analyses of reactions in light sys- 
tems done at Los Alamos Scientific Laboratory contain cross-sec- 
tion information of interest in fusion applications. Results for analy- 
ses of the 4-, 5-, 6-, and 7- nucleon systems are presented, with par- 
ticular emphasis on cross sections for the T(d,n), D(d,n), D(d,p), 
T(t,2n), and /sup 6/Li(p,/sup 3/He) fusion reactions. 24 refs. 


26958 R-matrix 
fusion 


Study of source neutron reactions. Grabmayr, P.; 
Rapaport, J.; Finlay, R.W.; Kulkarni, V.; Grimes, S.M. 
(Ohio Univ, Athens). National Bureau of Standards (U.S.), 
Special Publication; No. 594, 542-544(1979). (CONF- 
791058—). 
From International conference on nuclear cross sections for 
a Knoxville, TN, USA (22 Oct 1979). 
breakup of deuterons incident on deuterium and /sup 3/ 
He has been studied at energies between 5 and 8 Mev by the neu- 
tron time-of-flight method. Shifting the beam energy by 250 kev re- 
sults in a better match of the shapes of the continuous spectra of 
breakup on D and /sup 3/He. Thus it is possible to correct con- 
taminations of the source neutron spectra. 5 refs. 


26960 Neutron total cross sections of hydrogen, carbon, 
oxygen and iron from 500 izeV to 60 MeV. Larson, D.C.; 
Harvey, J.A.; Hill, N.W. (Oak Ridge Natl Lab, Tenn). Na- 
tional y heen of Standards (U.S.), Special Publication; No. 
594, 34-38(1979). (CONF-791058—). 

From International conference on nuclear cross sections for 
a Knoxville, TN, USA (22 Oct 1979). 

neutron total cross sections for hydrogen, carbon, 

oxygen, and iron have been measured from 0.5 to 60 MeV using 
the Oak Ridge Electron Linear Accelerator (ORELA) as the 
source of neutrons. The flight path was 80 m, and the iti 
rate was 1000 sec/sup -1/, with a burst width of 10 ns. The result- 
ing cross sections are graphically compared with ENDF/B-V eval- 
uations up to 20 MeV, and with selected data from 20-60 MeV. 
These results are relevant to radiation damage in fusion reactors. 10 
refs. 


26961 Charged particle cross section requirements 
vanced fusion fuel cycles. Shuy, G.W.; Conn, R.W. (Univ of 
Wis, Madison). National Bureau 9, Standards (U.S.), Special 
Publication; No. 594, 254-264(1979). (CONF-791058—). 
From International conference on nuclear cross sections for 
eee Knoxville, TN, USA (22 Oct 1979). 
‘ged particle cross sections required for advanced fusion 
fuel cycle calculations are discussed. Reactions important for the d- 
d, d-*He, d-*Li, p-*Li and p-""B cycles are described. The impor- 
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tance of nuclear elastic scattering is emphasized. Important fusion 
cross sections and the energy range where data is required are iden- 
tified. Of interest for the propagating p-*Li cycle is the 
*Li(*He,p)*Be reaction where the *Be can be in different energy 
states. The reactivity of the catalyzed d-d reaction at T/sub i/?75 
kev can be increased by 25% at T/sub e/?50 kev to 75% at 100 
kev relative to the reactivity neglecting nuclear elastic scattering. 
The result is due to fusion events between fast deuterons produced 
by elastic scattering with the background ions. 465 refs. 


using a le triplet spectrometer. 
aw. he V.; Grabmayr, P.; Randers-Pehrson, G.; Finlay, 
port, J.; Grimes, S.M. (Ohio State Univ, 
ay = 1 Bureau of Standards (U.S.), Special Publi- 

ca a. 594, 527-530(1979). (CONF-791058—). 
in International conference on nuclear cross sections for 
Knoxville, TN, USA (22 Oct 1979). | 
wy Triplet Spectrometer to the one at 
Lawrence Livermore Laboratory has been constructed to study 
neutron-induced charged particle reactions. The D(n,p)2n break-up 
reaction was studied at incident neutron energies of 11 and 25 
MeV, and the angular distribution of thc D(n,d)n elastic scattering 
was measured at E/sub n/?9 and 11 MeV. This work is pertinent to 

applied nuclear physics. 6 refs. 
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Features of the reaction mechanism that are expected to be 
prominent at intermediate bombarding energies are outlined in 
terms of the hydrodynamic model, TDHF calculations, and Pauli- 
blocking considerations. Existing experimental information is re- 
viewed, including data from the LBL 88”-cyclotron for 20 MeV/u 
16Q-induced reactions, results from the CERN-SC accelerator up to 
86 MeV/u and information from the Bevalac Streamer Chamber 
for 30 to 150 MeV/u '*C- and “Ar-induced reactions. 
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Z = 20 are emitted which have a nearly isotropic angular distribu- 
tion in the Lab system. Their energy spectrum shows an exponen- 
tial falloff, with a maximum being determined by the Coulomb 
energy of the total system. These fragments are believed to result 
from nuclear spallation or some sort of evaporation process. Using 
the 86 MeV/u '*C beam of the CERN-SC, several targets in the 
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range between **Ni and **U have been irradiated. The experimen- 
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tt has has recently been shown that heavy ion projectile frag 
mentation produces a broad spectrum of isotopes 
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times of large numbers of very neutron-rich nuclei in a single ex- 
periment. This technique utilizes a multi-element position-sensitive 
Si(Li) telescope to stop and identify each projectile fragment; the 
same detector array is then used with higher electronic gain to ob- 
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the first application of this method, the fragmentation of “Ar at 
285 MeV/u was used to measure several known and new 8 decay 
lifetimes in the range from 40 msec to 600 msec. The success of the 
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ecent results, from the Dubna streamer chamber experi- 
ment, on relativistic nucleus-nucleus collisions at incident momen- 
tum 4.5 GeV/c per nucleon will be reviewed. The multiplicity dis- 
tributions for collisions of ‘He, *C, and **O with various nuclear 
targets ranging from *Li to ®’Pb were studied for a sample of un- 
biased inelastic events and for central collisions. Inclusive rapidity 
(y) and transverse momentum (p/sub t/) distributions and y-p/sub 
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pendence on degree of centrality of nucleus-nucleus collisions. The 
data will be compared with recent theoretical models concerning 
soft collisions of nuclei. 
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DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 | 1981). 

elativistic a-particles have been studied in Fe-emulsion in- 

teractions at 1.7 A GeV. Comparisons of the observed angular dis- 
tribution with that from ‘O-emulsion reactions at 2.1 A GeV 
reveal that comparatively more a-particles are observed at large 
angles in the Fe-emulsion reactions. The a-particles with large 
emission angles cannot be explained by fragmentation from a clean 
cut spectator. Comparison of the experimental data with moving 
relativistic Boltzmann distributions shows that a single Boltzmann 
distribution cannot fit the fragmentation peak and the tail simulta- 
neously. A thermal source (fireball) explaining the tail part of the 
distribution needs to be formed by a mechanism different from a 
simple clean cut participant-spectator picture. A transverse momen- 
tum transfer to the spectator before fragmentation may explain the 
tail. 


26998 (NSSRP—31, pp 211- pay b Spin-orbit potential and 
polarization in Li Li scatterings. 


Suzuki, T. 
t. of Physics); Kubo, K.I. 1980. 
(In Japanese). Dep. NTIS (US Sales Only). 
From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 
A folding method to construct spin-orbit potential for *Li is 
explained and the folded potential is appiied to the polarized *Li 


(T — Univ. (Japan). 
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elastic scatterings and s: ymmetry in (*Li, d) reaction. Comparison 
of the polarized *Li and ’Li elastic scatterings are made. 


62-69) Importance of two-step 

in ON (Ayman 1 MeV) reaction, Aoki, Y. (Tsu- 

uba Univ., ura, Ibaraki (Japan). Tandem Accelerator 
Center). 1980. Dep. NTIS (us Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Inelastic experiment of “NG ve vector,p’)**N(2.31 MeV) reac- 
tion was made at E sub(p) = 21.0 and at 65.0 MeV. One-step and 
two-step analysis via one-nucleon transfer channels have been made 
for 21.0 MeV data. The one-step DWBA calculation reproduces 
the differential cross section but not the vector analyzing power. 
Finite-range two-step calculation predicts almost half of the experi- 
mental intensity. A reasonable fit for the experiment was obtained 
by introducing the two-step calculations. 


SSRP—31, 


dependence of 
abe, M.; Kubo, K. (Tokyo 
litan Univ. (Japan). t. of Physics); Mori, A. 
1980. (In Japanese). Dep. NTIS (US Sales Only). 
From Tsukuba symposium on polarization phenomena in nu- 
clear cay Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The inelastic excitation data induced by po proton 
beam leading *C to the T = 0 and T = a aioe 1+ are 
analyzed by DWBA + two-step process (p-d-p’). A possible mech- 
anism to explain such observed isospin dependence of the analyzing 
powers of the two excitations is pointed out by noticing construc- 
tive or destructive phase relation between one- and two-step ac- 
cording to AT = 0 or AT = | transfer, respectively. 


27001 (NSSRP—31, pp 81-88) Spin flip asymmetry in 

the inelastic scattering of on C at 24.1, 26.2 and 28 

MeV. Fujisawa, T. (Institute of Physical and Chemical Re- 

search, Wako, Saitama (Japan)); Nakamura, M.; Yasue, M. 

~ ame 1980. (In Japanese). Dep. NTIS (US Sales 
y). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, sta) (27 Nov 1979). 

The spin flip asymmetry (SFA) and the difference between 
the analyzing power and the polarization (A-P) in the inelastic scat- 
tering of protons on '*C(4.43 MeV state) were determined by meas- 
uring the spin flip probability of polarized protons. The large 
values of (A-P) are found at 24.1 and 26.2 MeV. The drastic 
changes of the shape and magnitude of (A-P) with the change of 
incident energy suggest an effect of some resonance on the direct 
reaction. To explain these changes, the analysis is in progress by 
the method of coupled-channel calculation with Breit-Wigner terms 
using Jupitor-1 code developed by T. Tamura. The results of the 

preliminary calculations are shown. 


27002 (NSSRP—31, ap. 220-225) Observation of the spin 
flip probability in “C+ ™C inelastic scattering at E(}?C) = 
80 MeV. Tanaka, M. (Kobe Tokiwa Junior Coll. (Japan)). 
1980. (In Japanese). Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, oy (27 Nov 1979). 

The spin flip probability of °C (I sup(PI) = 1/2*) was pre- 
liminarily observed in the “C('*C, "C’) inelastic scattering at 
E(?7C) = 80 MeV by means of the particle-gamma angular correla- 
tion technique. The experimental result was compared with the 
DWBA calculations, in which the optical potential has 1 vector.s 
vector term. 


27003 (ORNL—5787, pp 34-39) Fusion cross sections 

for light systems. del Campo, J.G.; Shapira, D.; Chan, Y.D. 

—- Pew: National Lab., PIN). Nov 1981. NTIS, PC Al2/ 
1. Order Number DE820024 38. 

. Physics Division progress report for period ending June 
30, 1981. 

A systematic study of heavy-ion fusion cross sections for 
light systems for which A/sub T/ + A/sub P/ S 40 and for bom- 
barding energies up to about 18 MeV/A is in progress at ORNL. A 
detailed study of the fusion of **O + ™B and *N + "C revealed 
that, even at energies up to 18 MeV/A, the evaporation- residue 
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(ER) energy spectra, angular distributions, and total yields are con- 
sistent with the equilibrium decay of the compound nucleus. Also, 
for these two systems, the fusion cross sections appear to be domi- 
nated by entrance-channel effects of a microscopic nature. In addi- 
tion, an absolute angular momentum limit has been found at J/sub 
c/ = 27h-bar. To achieve a better of these effects, 
further measurements of the ‘*N + ™C system have been carried 
out, as well as comparisons with the *°B + **O system. To extend 
the systematic study, other systems have been measured, and data 
are presented for the “*N + *°B, "O + B, ®Ne + ™Ne, and 
Ne + '*O systems covering a range of bombarding energies from 
2 MeV/A to about 13 MeV/A. 


27004 (ORNL—5787, pp 39-41) Reaction products at 
backward from angi PP 424C, Shapira, D. (Oak —— 
National Lab., ; a lg R.; Ford, J.L.C. Jr.; " 
K.A.; Chan, Y.D.; J.C.; Moses, J.D. Nov 1981. NTIS, 
PC Al2/MF A0O1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Energy spectra, angular distributions, and excitation func- 
tions for *C, **N, and '*O yields from *Si + ™C reactions are 
presented. (WHK) 


ORNL—S5787, ae ye 22N reaction 
at 120, 1 and 200 Rapaport, (Ohio Univ., 
Athens); Taddeucci, T.; Gaarde, C.; PR 4 C.D.; 
Foster, a bis CA. Horen, D.; Su er, E.; 
Masterson, T.G.; Lind, D. Nov 1981. NTIS, A 12/MF 
AO0l1. Order Nexiber DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The "*C(p,n) **N reaction was studied at incident proton en- 

ergies of 120, 160, and 200 MeV. Angular distributions were meas- 
ured out to about 35° The measurements were made using the 
beam swinger at the Indiana University Cyclotron Facility. Excita- 
tions leading to the ground (J/sup 7/ = 1*, T = 1) and 0.96-MeV 
(J/sup 7/ = 2*, T = 1) states of *N were investigated. Transition 
densities were calculated using Cohen-Kurath wave functions. 
(WHK) 
27006 (ORNL—5787, pp 123-125) Positive-pion-nucleus 
elastic scattering at 20 MeV. Obenshain, F.E. (Oak Ridge 
National Lab., TN); Bertrand, F.E.; Blecher, M. Nov 1981. 
NTIS, PC Al2/MF AO1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Elastic scattering cross sections for “C, *O, “Ca, Zr, 
12°Sn, and **Pb from 0 to 180° are given. The data were analyzed 
with a nonlocal optical-model potential in the t-matrix; the optical 
model parameters for the reactions are tabulated. (WHK) 


Three-body force effects in the ‘70 magnetic form 

fuente, Coon, S.A.; McCarthy, R.J.; Vary, J.P. (Physics De- 

ent, University of Arizona, Tucson, Arizona 85721). 

sical Review [Section] C: Nuclear Physics; 25: No. 2, 756- 
761(Feb 1982). 

We find large corrections to the '7O magnetic form factor 
arising from a two-pion exchange three-body force. These correc- 
tions are comparable in magnitude to meson exchange current con- 
tributions. The phases of the M1, M3, and M5 amplitudes due to 
the three-body force are favorable for improving agreement be- 
tween theory and experiment, especially in the region of momen- 
tum transfer between 1.5 and 3.0 fm~* 


TLi(p,n)’ Be(g.s. +0.43 

ard, T.E.; Foster, C.C.; 

. port, J.; Goulding, C.A. (Indiana Uni- 
versity Cyclotron Facility and ent of Physics, Indi- 
ana University, Bloomington, Indiana 47405). Physical 
ia [Section] C: Nuclear Physics; 25: No. 2, 762-769(Feb 
Activation measurements of the 7Li(p,n)’ Be(g.s. +0.43 MeV) 

total reaction cross section have been made at 12 proton energies 
between 60—200 MeV, with typical uncertainties of 8—14 %. The 
measured total reaction cross section o(E) is observed to vary in- 
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versely with incident proton energy, and to agree very well, when 
extrapolated to lower energies, with previously published results in 
the energy range 25—45 MeV. A theoretical interpretation of this 
energy dependence is presented. 


27009 180° elastic excitation functions for **C+**S, 
13C+ 526, 12C+ 28Si, and Sea at low bombarding ener- 
gies, Chan, Y.; Puigh, R.J.; Lynch, W.G.; Tsang, M.B.; 
Sn J.G. (Nuclear Physics Laboratory, University of 
Seattle, a ene 98195). Physical Review 
[Sectio nm| C: Nuclear Physics; 25: No. 2, 850-859(Feb 1982). 
We have measured the elastic 180° excitation functions for 
2C+S, 9C+%S, 49C+*Si, and “C+ Si at low 
energies (V/sub CB/< or ~E/sub c.m./< or ~1.8 V/sub CB/). 
Gross structures with features resembling those observed at higher 
energies were observed in the *C+**S and %C+**Si systems but 
not in the other two accompanying reactions. This systematic trend 
is consistent with compound nuclei level density and channel com- 
petition considerations. Conventional optical model potentials with 
very shallow absorption can generate gross structures comparable 
to the data in this energy region but over predict the number of 
peaks. 


27010 Interference effects in pion double charge ex- 
change. Greene, S.J.; Holtkamp, D.B.; Cotti e, W.B.; 
Moore, C.F.; Burleson, G.R.; Morris, C.L.; Thiessen, H.A.; 
Fortune, H.T. (University of Texas at Austin, Austin, Texas 
78712). Physical Review [Section] C: Nuclear Physics; 25: No. 
2, 924-926(Feb 1982). 

Pion double charge exchange (7r*,7~) has been measured 
using targets of **O and **O from 80 to 292 MeV at a laboratory 
angle of 5° The magnitude and energy dependence of the cross 
section for the double-analog transition is qualitatively described in 
terms of a direct double-analog amplitude and a two-step nonanalog 
amplitude. 


27011 Systematics in pion 


double charge exchange. 

Greene, S.J.; Braithwaite, W.J.; Holtkamp, D.B.; Cottin- 
e, W.B.; ” Moore, C.F.; Burleson, G.R.; Blanpied, GS; 
iescas, AJ; Daw, GH; Morris, CL; Thiessen, H.A. 
(University of Texas at Mem Austin, hag | 78712). Physi- 


cal Review = : Nuclear Physics; 25: No. 2, 927- 
935(Feb 198. 

The ane results of a systematic investigation into pion- 
double-charge-exchange reactions are reported. Data consisting of 
angular distributions and excitation functions have been measured 
in an effort to determine the reaction mechanism and understand its 
implications for nuclear physics. Cross sections are presented for 
(a*,m~ ) reactions on °Be, /sup 12,13/C, /sup 16,18/O0, /sup 24,26/ 
Mg, **S, and **Bi. Surprising systematics of the reaction as func- 
tions of pion scattering angle and energy, as well as target mass and 
isospin, are revealed. The data are discussed in terms of two reac- 
tion models, one involving a higher-order optical potential and the 
other involving multiple reaction amplitudes. 


27012 (7ri,p) and (7*,d) reactions on light nuclei. Doss, 
K.G.R.; Barnes, P.D.; Colella, N.; Dytman, S.A.; Eisenstein, 
R.A.; Ellegaard, C.; Takeutchi, F; Wharton, W. R; Amann, 
J.F.; Pehl, R.H.; Thompson, A.C. (Carnegie-Mellon Univer- 
sity, Pittsburgh, Pennsylvania 15213). Physical Review [Sec- 
tion] C: Nuclear Physics; 25: No. 2, 962-978(Feb 1982). 

The (7*,p) and (7*,d) reactions on Ip shell nuclei are stud- 
ied between T/sub 7/ = 32 and 81 MeV. Cross sections both to 
the continuum and to discrete two body final states are given. The 
spectra and angular distributions of the (7*,p) continuum are exam- 
ined in terms of a two-nucleon pion absorption mechanism. The / 
sup 12,13/C(a*,p) spectra of discrete states are similar to the corre- 
sponding /sup 12,13/C(p,d) spectra at the same momentum transfer. 
The **O(z*,p)**O(g.s.) transition is found to have an abnormally 
small cross section relative to other transitions of similar spectros- 
copic strength. The two-neutron pickup (7*,d) data to discrete 
states is the first published data on this reaction. The (7*,d) reac- 
tion is found to favor strongly transitions in the 1p shell of angular 
momentum transfer L = 2. The relative strength of these L = 2 
transitions varies the same way as the corresponding (p,t) cross sec- 





65 PHYSICS RESEARCH 
6513 Nuclear Properties And Reactions, A=6-19 


tions. No L = 0 transitions are clearly identifiable. The (7*,d) an- 


and shape of the (7* Se canter daliadinie vie 00 te polled the 
L dependence, pion energy dependence, and possibly even the spin 
eahiier Gascatinan of ie Gy" ab eaumnention. 


27013 Proton-induced muon 
Weiss, D.L.; Walker, G.E. 

Physical Review [Section] os 
1002(Feb 1982). 

We study the weak proton-induced muon production reac- 
tion using the impulse approximation. The process is studied below 
threshold for real pion production assuming a ™*C target. The theo- 
retical predictions for muon angular distributions are given for the 
ground state, low-lying excited states, and the energetically availa- 
ble nuclear continuum. The process is a very rare event using pres- 
ently available beam intensities. We argue that corrections to the 
impulse approximation are expected to be important and indicate 
how to use partial conservation of axial vector current and experi- 
mental (p,77) results to obtain more reliable estimates. The reaction 
can be a rich additional source of information regarding the rela- 
tionship between the many-body pion source current and the space 
and time components of the nuclear axial current. Even with the 
conjectured substantial increase over the impulse approximation, 
the subthreshold counting rate seems too low for detailed experi- 
mental investigation at this time. A simple exploratory experiment 
starting above pion threshold and working downward in energy is 
suggested. 


27014 *Be(*He,p)""B polarization and implications for 
time-reversal invariance. Hardekopf, R.A.; Keaton, P.W.; Li- 
sowski, P.W.; Veeser, L.R. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review 
[Section] C: Nuclear Physics; 25: No. 2, 1090-1093(Feb 1982). 

We have measured the polarization of protons from the 
*Be(*He,p)"B reaction between 35 and 50° at an incident bom- 
barding energy of 13.6 MeV to check claims of time-reversal nonin- 
variance. We find complete disagreement with other polarization 
measurements for the same energy and angular range, but our re- 
sults are in agreement with earlier measurements of the analyzing 
power in the inverse reaction initiated with polarized protons. Con- 
sequently we maintain that this reaction and its inverse exhibit no 
evidence for a violation of time-reversal invariance. 


nuclei. 
Univ., Bl 


joomington). 
'uclear Physics; 25: No. 2, 991- 


27015 Energy dependence of the ratio of isovector effec- 
tive interaction strengths ‘J/sub sigmatau//J/sub tau/’ from 
0° (pn) cross sections. Taddeucci, T.N.; Rapaport, J.; 
Bainum, D.E.; Goodman, C.D.; Foster, C.C.; e, C; 
Larsen, J.; Gouldi » C.A,; Horen, D.J.; Masterson, T.; Su- 
garbaker, E. (Ohio Univ., Athens). Physical Review [Section] 
C: Nuclear Physics; 25: No. 2, 1094-1097(Feb 1982). 
Information concerning the ratio of the isovector effective 
interaction strengths ‘J/sub sigmatau//J/sub tau/’ may be obtained 
from the ratio of (pn) Gamow-Teller and isobaric analog state 0° 
differential cross sections. We have examined 0° (p,n) data for the 
energy range 5—200 MeV and find that for energies larger than 50 
MeV and for targets with A = 7—42 the product of the interac- 
tion-strength and distortion-factor ratios ‘J/sub sigmatau//J/sub 
tau/"(N/sub sigmatau//N/sub tau/)/sup 1/2/ appears to be mass in- 
dependent and linear as a function of bombarding energy. 


27016 Pions produced near the center-of-mass velocity in 
heavy-ion collisions. Frankel, K.A.; Bistirlich, J.A.; Bos- 
singham, R.; Bowman, H.R.; Crowe, K.M.; Martoff, CJ.; 

Murphy, D.; Rasmussen, J. O.; Sullivan, J. P,; Zajc, W.A.; 

Miller, J.P.; ‘Hashimoto, O.; Koike, M.; Peter, J. Benenson, 
W,; ; Crawley, G.M.; Kashy, E.; Nolen, J.A. Ir.; ‘Quebert, p i 
(Nuclear Science Division, Lawrence Berkeley. Laboratory, 
University of a Berkeley, California 94720). Physi- 
cal Review [Section] C: Nuclear Physics; 25: No. 2, 1102- 
1104(Feb 1982). 

The cross section for producing m* and w™~ at velocities 
close to that of the center of mass was studied for the “Ar+“Ca 
reaction at E/A = 1.05 GeV. The 7* and w~ data show a flat pla- 
teau around y/sub c.m./ = 0. The 2~/n* ratio of 1.5 +- 0.2 is 
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much lower than published theoretical predictions. Data were also 
obtained for carbon and uranium targets. 


Test of tetrahedral symmetry in the ‘*O nucleus. 

Lay eng of Physics, Florida State Universi- 

ty, Tallahassee, lorida 32306). Physical Review [Section] C: 
Nuclear Physics; 25: No. 2, 1108-1110(Feb 1982). 

Using a model based on tetrahedral symmetry a J/sup 7/ = 
3~ level is predicted to exist at 9.90 +- 0.07 MeV in the nucleus 
160. The new level is expected to be quite narrow with T'~1 keV 
and, because of its near degeneracy with a well known 2* level, has 
presumably escaped detection. A brief discussion of the model pre- 
dictions and the available experimental evidence for such a level is 
given. A more definitive experiment is suggested. 


27018 Resonances in ‘*O+%**O. Gai, M.; Schloemer, 
E.C.; Freedman, J.E.; Hayes, A.C.; Korotky, S.K.; Man- 
oyan, J.M.; Shivakumar, B.; Sterbenz, S.M.; Voit, H.; Wil- 
lett, S.J.; Bromley, D.A. (A. W. Wright Nuclear Structure 
Laboratory, Yale University, New Haven, Connecticut 
06511). Physical Review Letters; 47: No. 26, 1878-1881(28 
Dec 1981). 

Unambiguous S matrix elements, (resonant and background 
contributions) have been extracted from data on the reaction *O, 
(?*O,ao)**Si. Assignments of J/sup 7/ = 10*, 8*, and 8* have been 
made to resonances at E/sub c.m./ = 15.8, 15.9, and 16.1 MeV, 
respectively. Nonresonant amplitudes result from a narrow angular 
momentum window about the | = 10 grazing partial wave; at 90° 
these dominate the reaction. Systematic behavior of the 8* reson- 
ances in this and other heavy-ion systems suggest that they may not 
be of binary character and that a-particle substructure may play a 
role. 


27019 Decay of *He. Bjoernstad, T.; Gustafsson, H.A.; 
Jonson, B.; Lindfors, V.; Mattisson, S.; Ravn, H.L.; Schardt, 
D. (European Organization for Nuclear Research, Geneve 
(Switzerland)); Larsson, P.O.; Nyman, G. (Chalmers Tek- 
niska Hoegskola, Goeteborg '(Sweden). Dept. of Physics); 
Poskanzer, A.M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Nuclear Physics [Section] A; 366: No. 
3, 461-468(24 Aug 1981). 

Delayed neutron and emission following the beta 
decay of *He have been studied. The Psub(n) value was determined 
to be (16 +- 1)%, indicating that (84 +- 1)% of the B-decays feed 
the 981 keV first excited state in *Li. It was found that (32 +- 3)% 
of the emitted neutrons populate the first excited state in ’Li at 478 
keV. The measured energy spectrum of delayed neutrons can be in- 
terpreted as mainly arising from the 3.21 MeV and 5.4 MeV states 
in *Li. Limits were set on charged particle emission. The half-life 
was determined to be 117.5 +- 1.5 ms. 


27020 Reaction dependence of nuclear decay linewidths. 
Overway, D.; Jaenecke, J. (Michigan Univ., Ann Arbor 
(USA). Dept. of Physics); Becchetti, F.D. (Michigan Univ., 
Ann Arbor (USA). t. of Physics; Hahn-Meitner-Institut 
fuer Kernforschung lin G.m.b.H. (Germany, F.R.)); 
Thorn, C.E. (Brookhaven National Lab., Upton, NY 
(USA). Physics t.); Kekelis, G. (Williams Coll., Wil- 
liamstown, MA A). Pe of Physics and Astronom y). 
ep” Physics [Section] A; 366: No. 2, 299-319(17 Aug 
1981 


Various light-and heavy-ion reactions, 20 < E < 100 MeV, 
have been used to study the reaction dependence of a-decay widths 
for *Besup(*)(2*, 2.9 MeV) and **Osup(*)(1-, 9.6 MeV). Although 
slight differences (< 20%) are found for the observed line shapes 
(GAMMA), the resonance widths inferred (GAMMAsub(R)) are 
self-consistent and indicate little if any reaction dependence (< 
10%). Near a decay threshold one may expect GAMMA < 
GAMMAsub(R) by 20% or more, however, and thus care must be 
taken in comparing decay widths inferred from nuclear reactions 
with those from scattering resonances. Reduced formal a decay 
widths of y*sub(lambda) = 680 +- 100 keV (s = 4.8 fm) and 
y*sub(lambda) = 350 +- 50 keV (s = 5.4 fm), corresponding to 
theta*sub(lambda) = 0.50 and theta*sub(lambda) = 0.49 are de- 
duced for *Besup(*)(2*, 2.9 MeV) and *Osup(*)(1-, 9.6 MeV) 
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using the nuclear-reaction GAMMAsub(R) values and a particular 
set of a-nucleus potentials. 


Proton and neutron radiative capture. Weller, 
; Roberson, N.R. (Duke Univ, Durham, NC). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-28: No. 2, 1268-1272(Apr 1981). 
(CONF-801111—). 
From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, A oA Gey 1980). 
A description is presented of the detector system used at the 
Triangle Universities Nuclear Laboratory (TUNL) including cali- 
bration and operating characteristics. Three examples of the use of 
the detector system are given. 14 refs. 


27022 Reaction Nang gl ly and the energy loss 
of low energy deuterons in . Cecil, F.E.; Fahlsing, 
R.F.; Nelson, R.A. (Colo Sch of Mi of Mines, Golden). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-28: No. 2, 1286-1288(Apr 1981). 
(CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, 1% USA (Nov 1980). 

Thick target yields for the reaction /sup 6/Li(d,n/gamma/)/ 
sup 7/Be have been measured using LiF and LiCl targets at deu- 
teron bombarding energies between 48 and 170 keV. Assuming re- 
cently published values for the stopping powers of deuterons in Li 
and F, the LiF thick target yields were used to deduce the total 
cross section for the reaction, /sup 6/Li(d,n/gamma/)/sup 7/Be. 
The cross section varies from about 0.3 mb at 160 keV to about 
.004 mb at 60 keV. A comparison between the yields measured 
used the LiF and LiCl targets allowed a measurement of the rela- 
tive stopping powers of deuterons in F and Cl. 6 refs. 


27023 Comparison o Be ml section meas- 
po ge OB from 0.5 to 10,000 ev. Carl. 
son, A.D.; Bowman, C.D. mg: = Nghh Johnson, R.G.; 
Todd, J. H. (NBS, Washi » DC). 
Standards (U.S.), Special Publication; No. 594, 89-92(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
tochastogy: Knoxville, TN, USA (22 Oct 1979). 

(n,/alpha/) cross sections of /sup 10/BF/sub 3/ gas and 
solid /sup 10/B are compared in order to study possible influences 
of binding effects on reaction cross sections. It is shown that for / 
sup 10/BF/sub 3/ a deviation from a 1/v cross section of 8% is 
expected. The ratio of the measured cross sections does not show 
this deviation. 11 refs. 


27024 Ratio of the ‘°BF; and *He(n,p) cross sections be- 
tween 0.025 eV and 25,000 eV. Bowman, C.D.; Behrens, 


3 Todd, I. H. (NBS, bate ya DC). Na- 
tional Bureau yi Standards (U.S.), Special Publication; No. 
594, 97-100(1980). (CONF-791058—). 

From wn a conference on nuclear cross sections for 


ae le, TN, USA (22 Oct 1979). 
/sup 10/BF/sub 3/(n,/alpha/) and /sup 3/He(n,p) cross 
sections have been compared in the energy range from 0.025 to 
25,000 eV. Measurements at National Bureau of Standards using fil- 
tered beams gave results at 2 and 25 keV. At the Oak Ridge Na- 
tional Laboratory using the ORELA facility measurements were 
between 0.025 and 10,000 eV. Normalizing the ratio of 
BF/sub 3//He to 1 at 0.03 eV, the ratio increases by 1% at 10 eV, 
by 2% at a few hundred ev, by 4% at 2 kev, and by 16% at 25 
keV. The large deviations at the higher energies are expected 
purely from the nuclear parameterization of the cross sections. 
However, the deviations from 1/v in the ratio below 100 ev are 
surprising and perhaps might have their origin in the molecular 
binding for /sup 10/B in the /sup 10/BF/sub 3/ system. 8 refs. 


27025 R-matrix analysis of neutron elastic and inelastic 
scattering data. Knox, H.D.; Lane, R.O.; Resler, D.A.; 
Koehler, P.E. (Ohio Univ, Athens 
Standards (U.S.), Special Publication; No. 594, 783-787(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 


National Bureau of 


). National Bureau of 
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A multichannel multilevel R-matrix analysis program capa- 
ble of analyzing neutron elastic and inelastic scattering data has 
been developed. The program has been used to analyze /sup 7/ 
Li+n data with good fits obtained for elastic and inelastic (0.478 
MeV level) cross sections up to 8 MeV. A description of the pro- 
gram and the results of the /sup 7/Li+n study are given. 12 refs. 


27026 pr yp tt 411/9, | 21765-1772) Quasi-elastic 
scattering of electrons by ' 12C, 27Al, °K, and “Ca 
nuclei with large A Re. transfers. Vlasenko, 
Afanas’ev, Se Gol'dshtein, V.A.; Dementii, S.V.; Ku. 
lennikov, E.L.; Ogurtsov, V.I. "Inst. 
Kharkov, USSR). 1972. T 

(Russ. Ed.); 17: No. Wine gli NTIS, PC A10/MF 
AOl. Coe Number DE82010192 


In Ukrainian Physics Journal. 

Results of phn be investigation of quasi-elastic scatter- 
ing of electrons with initial energies 550 to 1150 MeV by nuclei of 
“1B, *C, *"Al, °K, and “Ca at scattering angles of 16 to 60° are 
presented. The integrated cross sections do(Eo.0)/d® are com- 
pared with the results of calculations made within the framework 
of Fermi-gas model and shell model of the nucleus with single-par- 
ticle wave functions of the harmonic oscillator. It has been shown 
that for "*B, °C, and *’Al nuclei experimental values of scattering 
cross sections for momentum transfer q = 300 MeV/c coincide 
with the sum of cross sections of elastic electron by nu- 
cleons. However, for **K and “Ca nuclei the experimental values 
are somewhat less. 
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REFER ALSO TO CITATION(S) 26817, 26972, 26973, 26977, 26978, 26984, 
26995, 27003, 27011, 27015, 27026, 27065, 27187, 27347, 27359 


27027 a pp ~*~, Proton ye by 
nuclei of atoms of semiconductors and energy spectra of 
marily knocked out atoms. Fedorets, I.D.; Zalyubovskii, I. 
Mashkarov, Yu.G.; Yamnitskii, V.A. 1981. “an Ressiaa} 

S Sales Only), PC A99/MF AO1. Order Number 
DE82780313. 

From 31. conference on nuclear 

structure; Samarkand, USSR (14 Apr 1981). 


yy and nuclear 


(INIS-mf—6819, pp 52) we and o—_ 
various deformations of 


27028 

tions in *Al at 
E.G.; Inopin, E.V. 1981. (in Rus. Rus- 
les Only), PC A99/MF AOI. Order 


y and nuclear 


Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27029 (INIS-mf—68 19, PEMe =. Determination of the 
spin and parity of states of in the excitation energy 
range from 17.7 to 17.97 MeV. ae esil'ev, S.S.; Golovkow, 
M.S.; Mikhaleva, T.N.; Chuprunov, D.L. 1981. (In Russian). 
NTIS (US Sales Only), A99/MF AO1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27030 (INIS-mf—6819, pp 488) Analysis of pre-equilibri- 
um nuclear reactions with particles. Boyarkina, 
A.N.; Zhivopistsev, F.A.; Nechaev, Yu.I.; Kehoin, E.L; 
Sukharevskii, V.G.; Khaimin, V.A. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27031 ay ig ny S 7 Al(y,e*e~) reaction. 
Novikov, Yu.A.; 1. in Russian). NTIS 
(US Sales Only), PC PC "99/MF AOi. Order Number 
DE82780313. 
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From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27032 (INIS-mf—6819, pp 319) +-transitions between the 
states of a Ne compound nucleus. Solin, L.M.; Kuz’min, 
V.N.; Nemilov, Yu.A.; Zherebtsova, K.I. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF A01. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27033 (INIS-mf—6819, pp 320) Fluctuations in energy 
of **Mg(p,po)** Me cross sections in the range 

) = 11 - 14 MeV. Artemov, S.V.; ———. EA: 
Igolkin, V.N.; Koblik, Yu.N.; Mazitov, B.S.; Pak, E.A ; Ra- 
~ oy EN. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A011. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27034 (INIS-mf—68 19, pp 343) Study of angular distri- 
butions from the *Mg(p, ye Ag ye ets, E.G.; 
mage A.S.; Korda, L.P. 1981. (In Russian). NTIS (US 
), A99/MF AOl. Order Number 
DE#2780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27035 (LBL—12652, pp 345-349) Total event structure: 
425 MeV/N Ne on NaF. Fung, S.Y.; Beavis, D.; Gorn, W.; 
Huie, A.; Lu, J.J.; Poe, R.T.; VanDalen, G. (Univ. of Cali- 
fornia, Riverside). Oct 1981. NTIS, PC A99/MF AOl. 
Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 May 1981). 

A prelimi study of the first exclusive data of total 
charged secondaries from Ne incident on a NaF target at 425 
MeV/N is reported. A multi-particle final state analysis is dis- 
cussed. 


27036 ———— pp pty le Observation of subth- 
reshold K~ production in relativistic nuclear collisions. Shor, 
A. (Univ. of California, Los Angeles); Ganezer, K.; Carroll, 
J. Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

We have recently conducted a search for subthreshold K~ 
and anti p/sup -/ production in the reaction *Si + Si at 2.1 
GeV/nucleon. The negative secondary beam produced at 0° was 
guided along a magnetic beam line. Three bends were made for 
momentum selection and reduction of background. Detectors were 
placed at the three intermediate foci of the secondary beam. Scintil- 
lation counters were used to detect transmitted charged particles 
and to provide time of flight information. Cerenkov counters with 
an efficiency of better than one part in 10‘ for 8 = .99, were used 
to identify the dominant pion signal. A symmetric projectile-target 
system allowed us to define a unique center of mass frame. The 
central momentum was chosen for anti-protons with the velocity of 
the center of mass system. This corresponds to kaons with center of 
mass kinetic energy of 70 MeV. 


a a agp PP. 687) Importance of “| -7 
Semens te inelastic a ®Li scattering. Nitsche, W.; 
Wagner, G.J.; Kn Santie, KT; Se, P.; + mega Nom H. 
(Max- Planck-institut’ fuer Kern — hysik, Heidelberg, Ger 
many). Oct 1981. NTIS, PC A99/MF AOl1. Order amber 
DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 an; 1981). 

‘© investigate the role of the nuclear continuum in inelastic 
hadron scattering we have studied inelastic a and *Li scattering on 
**Si at 26 MeV/A under kinematical conditions favorable for giant 
resonance excitation. Spectra were taken in singles and in coinci- 
dence with discrete transitions in residual nuclei. 
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27038 (NSSRP—31, a’ MeV solataet 50-55) Depolarization in the 
—_- Fmeme ry Ui, polarized protons. Fr (Kyoto 
Univ: Gabon). NITS (US So ). os Only 4 Physics). 1980. dn Japanese). 


From Teuaes a on polarization phenomena in nu- 
clear or Tsukuba, —— Suen § (27 Nov 1979). 

A test measurement has been made of depolarization param- 
eter for proton elastic scattering from **Si and *'P. The experiment 
was performed using a 65 MeV polarized-proton beam from the 
RCNP cyclotron and silicon proton polarimeters. The over-all 
energy resolution estimated from the measured spectra was about 
280 keV fwhm. The effective analyzing power of about 0.68 and 
the detector efficiency of 7 x 10~* were obtained for the present 
silicon polarimeter. Preliminary results were obtained with large 
errors due to the poor counting statistics. 


27039 (NSSRP—31, pp 76-80) High 

urements of analyzing powers for the excitation of high spin 
states of unnatural parity. Kondo, M. (Osaka Univ., Suita 
(Japan). Research Center for Nuclear Physics). 1980. (In 
Japanese). Dep. NTIS (Us Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The inelastic scattering of 65-MeV polarized protons by **Si 
was studied using a high resolution particle spectrograph. Many 
highly excited states are observed and the angular distributions of 
the analyzing powers for these states were measured. These include 
9.70-MeV (5-, T = 0), 11.58-MeV (6-, T = 0) and 14.36-MeV (6-, 
T = I). 


27040 (NSSRP—31, pp 117-125) Study of the (p,d) reac- 
tions on A = 12 - 94 nuclei by 65 MeV polarized protons. 
Hosono, K.; Kondo, M.; Saito, T.; Matsuoka, N.; Nagama- 
chi, S. (Osaka Univ., Suita (Jai an). "Research Center for Nu- 
clear Physics). 1980. Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

erential cross sections and anal powers have been 

measured for (p,d) reactions on Ip, 2s, 1d, If, 2p, 1g and 2d shell 
nuclei with 65 MeV polarized protons. The analyzing powers show 
clearly j-dependence which depends on the numbers of nodes in the 
radial wave function of the neutron. The shapes of the angular dis- 
tributions of analyzing powers can be classified to five types for 
simple neutron pick up from Ip - 2d shell. The pick up from Ip 
sub(1/2) shell is singular. The DWBA calculations have been car- 
ried out on these (p,d) reactions in order to interpret the j-depend- 
ence. Adiabatic deuteron potentials can describe the data better 
than those derived from the deuteron elastic scattering except for 
the pick up from Ip sub(1/2) shell. The analyzing powers obtained 
for the Ip sub(1/2) shell neutron pick up which is singular can be 
reproduced only when large values of radius and diffuseness param- 
eters in the bound state potential are used. 


27041 (NSSRP—31, pp 226-235) Phenomenological spin- 
orbit potential in heavy ion scattering. Kubono, S. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). 1980. Dep. 
NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The spin-orbit terms in heavy ion potentials have been stud- 
ied with j-dependence of ('°F, '*O) reactions and with spin-flip 
probability measurement. Both experiments indicate non negligible 
strength of spin-orbit interactions. A folding model calculation with 
a cluster wave function of *O + t for ‘°F also predicts much 
stronger spin-orbit interaction for the °F + **Si system than the 
previous calculations done with a single particle wave function. 
This result is consistent with the experimental results within a 
factor of several units. 
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27042 (ORNL—5787, a 43-46) Correlated mass and 
charge distributions e RA Al reactions. —— 
F.E.; Ferguson, RLY Pl Plasil, F.; Robinson, R.L.; 

D.; Snell, A.H.; Young, G.R. Fionk Ridge Natal 

TN). Nov 1981. NTIS, PC A12/MF AOl1. Order Number 
DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Experimental and theoretical cross sections and isotopic 
yields for Ne + *"Al reactions at 167 and 118 MeV are present- 
ed. The statistical nuclear model, coupled with the Hauser-Fesh- 
back formula, was used to calculate the isotopic yields from the 
decay of the 7V compound nucleons. (WHK) 


27043 Reactions induced by *He and ‘He ions on natural 
Mg, Al, and Si. Frantsvog, oe Kunselman, A.R.; Wilson, 
R.L.; Zaidins, C.S.; Detrez, C. (Department of Physics and 
Astronomy, University var Wyoming, Laramie, Wyoming 
82071). Physical Review [Section] C: uclear Physics; 25: No. 
2, 770-779(Feb 1982). 

Excitation functions have been measured for reactions of 
*He, over the energy range E°He = 10—40 MeV, and ‘He over 
the energy range E‘He = 10—35 MeV, with natural targets of 
Mg, Al, and Si by detecting B-delayed y rays. 


27044 (d,t) reaction on chlorine isotopes at 23 MeV. 
Bhat, C.M.; Puttaswamy, N.G. (Bangalore Univ. (India). 

t. of Physics); Tanue, J.L. (Argonne National Lab., I 
(USA)). Journal of Physics G: Nuclear Physics; 7: No. 11, 
1529-1538(Nov 1981). 

The sup(35,37)Ci(d,t) reactions at Esub(d) = 23.35 MeV 
have been employed to study the properties of the low-lying posi- 
tive-parity states in***Cl and **Cl. A DWBA analysis of angular 
distributions has been performed and the spectroscopic strengths 
have been deduced. The results are compared with the previous ex- 
perimental values and the recent shell-model calculations. 


27045 Evaluation of **Na for ENDF/B-V. Larson, D.C. 
(Oak .- Natl Lab, Tenn). National Bureau of Standards 
(U.S.), ial Publication; No. 594, 58-62(1980). (CONF- 
79 058-8 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Version V of the Evaluated Nuclear Data File (ENDF) for 
sodium is described. Major changes have been made in the total, 
capture, inelastic scattering and (n,2n) cross sections, as well as the 
elastic scattering angular distributions and gamma-ray-production 
files. ENDF/B-IV and V and compared where major changes were 
incorporated. New measurements needed to fill data gaps or re- 
solve discrepancies among existing data sets are discussed. 44 refs. 


27046 Neutron energy spectra and angular distributions 
for Al and Nb(nxn’) react reactions at 15.4 MeV. Iwasaki, S.; Su- 
gimoto, M.; Tamura, T.; Suzuki, T.; Takahashi, H.; Su- 


giyama, K. (T ohoku Univ, Sendai, J pn). National Bureau of 


Gindards (U.S.), Special Publication: No. 594, 73-77(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Neutron energy and angular distributions from (n,xn’) reac- 
tions on aluminum and niobium have been measured at an incident 
energy of 15.4 MeV at twelve scattering angles from 25/degree/ to 
155/degree/. From these data, angle integrated spectra have been 
obtained. In general, present results are consistent with those of the 
previous experiments in the secondary neutron energy range from 2 
to 10 MeV, but some discrepancy also existed between them. Data 
of the ENDF/B file could not reproduce present results, particular- 
ly for niobium. Total spectra were analyzed by a precompound re- 
action model. This work is pertinent to the analysis of fusion reac- 
tor systems. 13 refs. 
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REFER ALSO TO CITATION(S) 26817, 26960, 26970, 26972, 26993, 27006, 
27016, 27026, 27040, 27083, 27091, 27101, 27179, 27187, 27199, 27264, 27283, 
27347, 27359, 27360 


27047 (INIS-mf—6819, pp 179) Nonlocal A-nuclear po- 
tential and hypernuclear excited states. Filimonov, V.A. 
1981. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


magnetic resonances Goncharova, N.G-.; 
Mishchenko, G.M.; Ehramzhyan, R.A. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF A011. Order Number 
DE82780313. 

From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27048 (INIS-mf—6819, pp 205) Dipole and quadrupole 
of Ni isotopes. 


py and nuclear 


27049 (INIS-mf—6819, pp 209) Self-consistent calcula- 
tions of the O* isobaric states. Pyatov, N.I.; Salamov, D.L; 
Fayans, S.A. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


27050 (INIS-mf—6819, opp 228) Isovector residual inter- 
action and mass difference of mirror nuclei. Shaginyan, V.R. 
1981. (In Russian). NTIS (US Sales Only), A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27051 (INIS-mf—6819, pp 233) Nature of high- lying 
dipole states of nickel Goncharova, N.G.; 
chenko, G.M.; Eramzhyan, R.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27052 (INIS-mf—6819, pha 442) Proton inelastic scatter- 


ing with excitation of resonances. Gareev, F.A.; 
Ershov, S.N.; Ivanova, S.P.; ry Ya. 1981. (In Rus- 
sian). NTIS (Us Sales Only), A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27053 (INIS-mf—6819, pp 477) Calculation of the corre- 
lation coefficients for the sup(54)Fe(nsub(res), -y)sup(55)Fe re- 
action. Knat’ko, V.A.; Shimanovich, E.A. 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOI. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27054 (INIS-mf—68 19, DE. 54) Lifetimes of sup(40,44)Ca 
excited levels. Kaipov, Kosyak, Yu.G.; Lysikov, 
Yu.A. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27055 (INIS-mf—6819, RRaipo New data on the lifetimes 
of excited levels in ns pov, D.K.; Kosyak, Yu.G.; 
Lysikov, Yu.A. 1981. (In R hore ay NTIS (US Sales Only), 
PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27056 eNat-a". pp 309) Angular distribution of 
Moessbauer scattering of ro -quanta on °’Fe. rrts (OS Sales 
T.; Zhetbaev, A.K. 1981. (In Russian). NTIS (US Sales 
Only), PC A39/MF A0Ol1. Order Number DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27057 (INIS-mf—6819, BR, 341) Spin flip at inelastic 
proton scattering on sup(58, i. Prokopenko, V.S.; Sklyar- 
ag V.D.; Chernievskii, V.K.; Shustov, A.V. 1981. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27058 (LBL—12652, My 61-86) Peripheral and central 
collisions at around 100 per nucleon. No tC AS0) MF -Y. (Oak 
Ridge National Lab., TN). Oct 1981. NTIS 
AO1. Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 my, 1981). 

We propose a basic distribution model for heavy-ion colli- 
sions at energies around 100 MeV per nucleon and beyond, applica- 
ble to both the peripheral fragmentation and the central collision 
processes. The model assumes a basic single-particle distribution out 
of which the distribution of the other particles can be deduced. It 
recovers the fragmentation model of Goldhaber and Feshbach in 
the case of peripheral collisions. It can be applied successfully to 
analyze the central collisions data of Ar + KCl at 800 MeV per 
nucleon with an ellipsoidal Gaussian distribution. It leads to the 
well-known coalescence relation for composite particle production. 
While systematizing old results, the model is useful in paving a way 
for new investigations in intermediate energy heavy-ion reactions. 


27059 (LBL—12652, pp 246-263) Entropy production in 
high energy collisions. Bertsch, G. (Mic State Univ., 
East ); Cugnon, J. Oct — S, PC A99/MF 
AOl1. Order Number DE8200791 
From 5. high energy heavy ~l study; Berkeley, CA, USA 
(18 a SS. 
entropy production in high-energy collisions is comput- 
ed in a Monte Carlo cascade model. For collisions of “Ca on “Ca 
at 800 MeV/n beam energy, the computed entropy is 4.4 per parti- 
cle, about a unit higher than estimated from bulk dynamics. The 
particle correlation function of the final state is also computed, and 
is found to be in reasonable accord with a thermal distribution of 
the same entropy. With such low entropy values, most of the parti- 
cles emerge in clusters, contrary to experiment. Thus the cascade 
calculation supports the conclusion of Siemens and Kapusta, that 
additional degress of freedom become accessible in heavy ion colli- 
sions, beyond those in a conventional nuclear description. 


27060 (LBL—12652, Pe — Two-pion correlations 


in heavy ion collisions. . (Lawrence Berkeley 
Lab., CA); Bisulich J.A.5; R.J. Oct 1981. 
NTIS, PC A99/MF AOl1. Order Number DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 

(18 any SS. 

technique of pion interferometry has been applied to 
study the reaction 1.8 GeV/A “Ar + KCl — 2m/sup +-/ + X. 

analysis of 4500 27~ pairs and 5500 2m* pairs gives 
similar radii for the two charges (3.18 +- .33 fm for 27~ vs. 3.92 
+- .43 fm for 27*), lifetimes consistent with 1.5 fm/c, and no con- 
vincing evidence for coherence of the pion source. 


27061 (LBL—12652, pp 404-409) Anomalous behavior of 
secondary produced from relativistic heavy ion inter- 
actions. Jain, P.L.; Das, G. (State Univ. of New York, Buf- 
falo). Oct 1é 1981. NTIS, PC A99/MF AOl. Order Number 
DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 = = 
interaction mean free paths of relativistic projectile frag- 
ments, 3 S Z & 18 emitted from two heavy-ion beams of “Ar and 
“Fe at an energy of ~ 2 GeV/nucleon in nuclear emulsion are 
measured and they are found to be shorter for a few centimeters 
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after their emission than at larger distances or than predicted from 
experiments on accelerator beams. Some characteristics of the pri- 
mary and the secondary interactions connected with the anomaly 
are presented. 


27062 (LBL—12652, pp 416-421) Evidence for anoma- 
lous nuclei among relativistic projectile fragments at 2 A 
GeV. eg wy © E.M. (Lawrence Berkele hk. . 
ce E.; , R.W.; Heckman, H. 3 
J.3 tent . Oct 1981. NTIS, PC A99/MF AOl. 

Order ‘ae DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 = = 1981). 

independent emulsion experiments using Bevalac beams 
of **O and "Fe at = 2 A GeV find with = 99.7% confidence that 
the reaction mean free paths of projectile fragments, 3 SZ 26, 
are shorter for a few centimeters after their emission than at larger 
distances, or than predicted from experiments on beam nuclei. This 
effect, which is enhanced in later generations of fragments, can be 
interpreted by the relatively rare occurrence of fragments that in- 
teract with an unexpectedly large cross section. 


27063 (LBL—12652, pp 719-720) Jets of nuclear matter 
from high energy heavy fon collisions. Stoecker, H. (Law- 
rence Berkeley Lab., CA); Csernai, L.P.; Graebner, G.; 
Buchwald, G.; Cusson, R.Y.; Maruhn, J.A.; 
Greiner, W. Oct 1981. NTIS, PC A99/MF AOl. Order 
Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 —— 

nuclear fluid dynamical model with final thermal brea- 

kup is used to study the reaction *°Ne + **U and “Ar + “Ca at 
E/sub LAB/ = 390 MeV/n. The calculated double differential 
cross sections d?0°/dNdE are in agreement with recent experimen- 
tal data. However, it is shown that the azimuthal dependence of the 
triple differential distributions d*o/dEdcos o d phi, to be obtained 
from 47 exclusive experiments with single event analysis, can yield 
considerably deeper insight into the collision process and allow for 
snapshots of the reactions. Strongly correlated jets of nuclear 
matter are predicted. The jet angle, @ jet, relative to the beam axis 
increases from 0° for peripheral collisions to 90° for central colli- 
sions. A transition is predicted from a 180° azimuthally correlated 
two jet structure at intermediate impact parameters to a doughnut- 
shaped azimuthally symmetric distribution for central collisions. 
The figure shows the azimuthal dependence of the triple differential 
rapidity distribution (left) and the impact parameter dependence of 
the angle of the jet axis, @/sub jet/ relative to the beam axis. 


27064 (NSSRP—31, pp 182-194) Studies of (p,t) reaction 
mechanism employing the realistic deuteron and triton wave 
functions. Igarashi, M. (Tokyo Medical Coll. Gapan)); 
Onke, K.-I. 1980. (In Japanese). Dep. NTIS (US 


From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The roles of the simultaneous (one-step) and the sequential 
(two-step) transfer processes in the (p,t) reactions were investigated. 
For this purpose, the exact evaluations of both processes were car- 
ried out employing the realistic light-ion wave functions and the in- 
teraction which causes the transfer. 


27065 (NSSRP—31, pp 104-115) Elastic scattering of 56 
MeV polarized deuterons from complex nuclei. Hatanaka, K. 
(Osaka Univ., Suita (Japan). Research Center for Nuclear 
Physics); Imai, K.; Kobayashi, S. (and others). 1980. Dep. 
NTIS (US Sal es Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The elastic scattering of 56 MeV polarized deuterons over 
wide mass region has been investigated. Target nuclei were '*O, 
*Mg, *Si, **S, “Ar, sup(40,44)Ca, “Fe, sup(58,60,64)Ni, Zr, 
"8Sn and **Pb. Angular distributions of the cross section and 
vector analyzing power A sub(y) have been measured for all target 
nuclei. The tensor analyzing power A sub(yy) has also been meas- 
ured except for **Mg and *Si. The optical model parameters were 
derived from an analysis including no tensor potentials. The effect 
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of a complex T sub(R) potential was studied. It was found that the 
real part of the T sub(R) potential tends to be zero for all studied 
nuclei and the inclusion of the imaginary part improves the fit to 
the tensor analyzing power. 


27066 (NSSRP—31, pp 141-153) Some new effects of the 
deuteron D state observed in (p,d) and (d,p 

Ohnuma, H. (Tokyo Inst. of 9 (Japan). 

ics). 1980. (In Japanese). Dep. NTIS (US Sales , 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Two previously unexplored experiments have revealed the 
importance of the deuteron D-state effects on (p,d) and (d,p) reac- 
tions at moderate energies. Firstly, a clear indication of the deu- 
teron D-state effects on the polarization of the residual nuclear state 
has been observed in the **Ni(p,dy) angular correlation measure- 
ment at E sub(p) = 30 MeV. Secondly, a comparison of the vector 
analyzing power and vector polarization measured at E sub(d) = 
22 MeV for an 1 = 0 (d,p) transition has shown that the D state has 
significant effects even on the first-rank polarization quantities. The 
experimental data and the results of exact-finite-range DWBA cal- 
culations with Reid soft-core potential are presented. 


27067 (NSSRP—31, pp 196-203) Analyzing power meas- 
urements in the (p,a) reaction on sup(58,60, 6DNi and ‘Fe, 
Katori, K.; Tagishi, Y.; Toba, Y.; Sasagase, M.; Sato, M. 
(Tsukuba Univ., Sakura, Ibaraki Ga epan). Inst. of Physics). 
1980. (In Japanese). Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Jai (27 Nov 1979). 

Two topics are discussed: (1) Analyzing powers for the (p, 
a) reactions on sup(58,60,62)Ni at E sub(p) = 22 MeV and (2) Ex- 
citation of the analog state in the ™*Fe(p, a)®'Mn reaction at E 
sub(p) = 21 MeV. For the first topic, isotope (sup(58,60,62)Ni) and 
orbit (Of sub(7/2), 1s sub(1/2) and Od sub(3/2)) dependences on an- 
gular distributions were compared for analyzing powers and cross 
sections. All the measured analyzing powers could not be repro- 
duced within the frame work of a simple DWBA calculation. For 
the second topic, spin and parity of a state at 4.459 MeV in ®!Mn 
(the analog of the ground state of the "Cr nucleus) were assigned 
to be 7/2~ by the measurements of the analyzing power and cross 
section. 


27068 (ORNL—5787, pp 46-47) Correlated charge and 
mass distributions from reactions of **Fe with "*Ni and “Ni. 
Britt, H.C. (Los Alamos National Lab., NM); Blann, M.; 
Christensen, P.R. Nov 1981. NTIS, PC Al2/MF AOl. 
Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Correlated charge and mass distributions of projectile-like 
products have been measured from reactions of 315-MeV °*Fe with 
5®Ni, 461-MeV "Fe with "Ni, and 464-MeV "*Fe with “Ni. The 
results are presented and compared to theoretical data. (WHK) 


27069 ae. 5 125-128) Elastic scattering of 
a* and m7 from “Ca 8 MeV. Bertrand, F.E. (Oak 
glee —— Lab., TN); Gross, E.E.; Dam, S.H. Nov 
198 PC Al2/MF AOl. Order Number 
DES2000438. 


In Physics Division progress report for period ending June 
30, 1981. 

The results for 7* and w™~ scattering from “Ca at 64.8 MeV 
are presented. Also presented are attempts to fit these data with a 
first-order phenomenological optical model. (WHK) 


27070 Nuclear structure approach to the calculation of 
the imaginary alpha-nucleus optical potential. Dermawan, H.; 
Osterfeld, F.; Madsen, V.A. (Institut fuer Kernphysik, 
Kernforschungsanlage Juelich, D-5170 Juelich, West Ger- 
many). Physical Review [Section] C: Nuclear Physics; 25: No. 
1, 180-188(Jan 1982). 

A microscopic calculation of the second-order imaginary op- 
tical potential for ““Ca(a,a) is made for incident energies of 31 and 
100 MeV using random phase approximation MeV using transition 
densities for intermediate excited states. The projectile is treated as 
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an elementary particle, and the alpha-nucleon interaction is normal- 


und to be important. Equivalent local potentials are 
oa to calculate elastic scattering cross sections. 


Agreement with low: w-angle experimental data is fair at 31 MeV but 


the spin rotation parameter 
B Bleszynski, E — Mi; Haj Said Mao, or 
-; Blesz +5 g9, 
Irom, F.; Pauletta, G McClelland, J.B.; 
He alg aay +e rnelius, W.D.; Barlett, M.; 
Hoffmann, G.W.; Glashausser, C.; Nanda, S.; Gazzaly, 
M.M. Angee Californie 20020 of Physics, University of California, Los 
90024), Physical Review Letters; 47: No. 
25, oe asit. 1814(21 Dec 198). 

The spin rotation parameter Q has been measured for p- 
“Ca-elastic scattering at 497 MeV for 0.01< or =-t< or =0.15 
(GeV/c)? with use of the new High Resolution Spectrometer focal 
plane polarimeter. In conjunction with analyzing power and differ- 
ential cross section, this measurement uniquely determines the elas- 
tic scattering amplitudes up to an arbitrary phase. A parameter-free 
analysis within the Glauber diffractive approximation with use of 

-N phase-shift solutions is presented. 


27072 Two-dimensional calculation of sub-barrier heavy- 
ion fusion cross sections. Landowne, S. (Muenchen Univ. 
(Germany, F.R.). Sektion es Nix, J.R. (Muenchen 
Univ. (Germany, F.R.). Sektion Physik; Los Alamos Scien- 
tific Lab., NM (USA). Theoreti “—o Nuclear Physics 
[Section] A 368: No. 2, 352-364(28 Sep 1981). 

Using a two-dimensional potential-energy surface and a diag- 
onal kinetic energy we calculated the sub-barrier heavy-ion fusion 
cross section for the reaction **Ni + ®*Ni — ™*Ba. We represent 
the effective potential energy by an expression based on separated 
nuclei that includes monopole and quadrupole Coulomb interaction 
energies, a Yukawa-plus-exponential nuclear interaction energy, a 
parabolic deformation energy and a centrifugal energy. To approxi- 
mate the penetrability through the resulting two-dimensional barrier 
surface in the separation and deformation coordinates, we take into 
account the spheriodal zero-point motion and average dynamical 
deformation of the colliding nuclei by using a gaussian superposi- 
tion of straight-line paths centered about a nuclear deformation 
which is determined by solving classical equations of motion up to 
the turning point. Relative to the result calculated for a one-dimen- 
sional barrier corresponding to spherical nuclei, the sub-barrier 
fusion cross section is enhanced by the zeropoint motion but is sup- 
pressed by the dynamically induced oblate deformations. The com- 
bined effect for "*Ni + *°*Ni gives only a slight enhancement 
which does not explain the experimental measurements. 


27073 Generation of high-frequency components in 
TDHF heavy-ion collisions. Flocard, H. (Paris-11 Univ., 91 - 
Orsay (France). Div. de Physique Theorique); Weiss, "MS. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Physics Letters, [Section] B; 105: No. 1, 14- 
16(24 Sep 1981). 

TDHF modeling of the “Ca + “Ca scattering experiment 
at 400 MeV laboratory energy, at grazing impact parameters, has 
yielded evidence for relatively large collective excitations in the 
high-energy range where structures have been observed. 


27074 Superdeformed nuclei: a new frontier. Blann, M.; 
Komoto, T.T. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Physica Scripta; 24: No. 1, 93-106(Jul 
1981). 

From 50. Nobel symposium on nuclei at very high spin - 
Sven Goesta Nilsson in memoriam; Oerenaes, Sweden (23 - 27 Jun 
1980). 

The importance of considering the deformation of nuclei at 
high angular momenta in computing transmission coefficients for 
their decay is the major topic of this work. Deformations based on 
the rotating liquid drop model were used to generate transmission 
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coefficients versus compound nucleus angular momentum. The re- 
sults were then used in a Hauser-Feshbach code which included fis- 
sion competition to assess the ultimate importance of deformation 
modified transmission coefficients. It was found that for a. broad 
range of prolate nuclei (superdeformed) the course of deexcitation 
predicted changes totally from predominant fission to predominant 
a decay because of a new mechanism called cluster-decay amplifi- 
cation. The phase space relationships responsible for this new 
mechanism are presented. It is shown that this predicted new decay 
mode of superdeformed nuclei is consistent with a large body of ex- 
isting experimental results, though more explicit experiments must 
be completed to confirm the new mechanism. 


27075 Double differential neutron scattering cross 

tions for Fe, Cu, Ni and Pb between 8 and 12 MeV. Bey Be a, 
A.; Gould, C.; See Nien: W.; Thambidurai, P.; El-Kadi, 
S.; Glendinning, Nelson, CE: Purser, F. O; Walter, 
RL. (NC State Univ, Raleigh). National Bureau of Stand- 
ards (U.S.), Special Publication; No. 594, 139-142(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Neutron emission spectra have been measured for iron, 
nickel, copper, and lead at incident neutron energies from 8-12 
MeV. The TUNL time-of-flight system has been used to obtain 
data at about 5 scattering angles for each incident energy down to 
an emitted neutron energy of less than 500 keV. The experimental 
procedure and progress toward converting the yields to double-dif- 
ferential cross sections are reviewed. 12 refs. 


27076 Total neutron cross section measurements on ‘Fe, 
56Fe and *’Fe. Cornelis, E.M.R.; J , C.R.; Mewis- 
sen, L.; Poortmans, F. (Univ of Antwerp, —_ ” National 
Bureau ‘of Standards (U.S.), Special Publication; 0. 594, 159- 
162(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

High resolution total neutron cross section measurements 
have been performed on samples of enriched isotopes (on loan from 
ORNL) of /sup 54/Fe and /sup 56/Fe and /sup 57/Fe in the 
energy range from 35 keV up to 2 MeV. The experiments were 
made on a 200 meter flight path at the GELINA facility using a 
plastic scintillator (NE 110) as neutron detector. The R-matrix 
multi-level code FANAL/sup 1/ was used to fit the broad s-wave 
resonances and the multi-level Breit-Wigner code SIOB/sup 2/ to 
fit the narrow 1>0 resonances. The analysis is completed for /sup 
54/Fe and /sup 56/Fe up to a neutron energy of 300 kev. These 
results are relevant to fast reactors. 9 refs. 


27077 Scattering cross sections of neutrons up to 3.0 
MeV by chromium, iron and nickel isotopes. Pasechnik, 
M.V.; Korzh, I.A.; Mozhzhukhin, E.N. (Acad of Sci of the 
Ukr SSR, Inst for Nucl Res, Kiev). National Bureau of 
Standards (U.S.), Special Publication; No. 594, 893-897(1980). 

(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Experimental differential cross sections for the elastic and in- 
elastic neutron scattering on 50, 52, 54 Cr, 54 Fe and 58, 60, 62, 64 
Ni and excitation functions for three lowest levels of the above iso- 
topes in 1.5-3.0 MeV energy range are presented. The experimental 
data are compared with the calculations using the optical model 
and statistical theory without and with account of level width fluc- 
tuations. 26 refs. 


27078 Neutron scattering by nickel isotopes in energy 
range 5-7 MeV. Korzh, I.A.; Mishchenko, V.A.; Mozhzhuk. 
hin, E.N.; Pasechnik, M.V.; ‘Pravdivy, N.M. (Acad of Sci of 
the Ukr SSR, Inst for Nucl Res, Kiev). National Bureau of 
Standards (U.S.), Special Publication; No. 594, 898-902(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

erential cross sections for elastic and inelastic scattering 

of 5.0, 6.0, and 7.0 Mev neutrons by nickel and its even isotopes are 
measured. The experimental data are compared with the theoretical 
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values calculated using the optical model, statistical theory of nu- 
clear reactions, and coupled-channel method. 19 refs. 
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REFER ALSO TO CITATION(S) 27015, 27027, 27030, 27040, 27048, 27051, 
27057, 27065, 27067, 27075, 27077, 27176, 27178, 27200, 27283 


(INIS-mf—6819, pp 285) Probable chemical 
changes of exchange corrections and corrections 
probability of 

KV. 1981. 


). 
Only), PC A99/MF AO1. Order Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27080 (INIS-mf—6819, pp 58) ene of levels in 
ye nang in inelastic scattering of reactor fast neutron. 
Arynov, S.; roo D.K.; —— ‘Veo! 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A0Ol. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27081 tg ea ge | p 212) Structure of the “Cu 
excited states. Mitroshin, V.E. 1981. (In Russian). NTIS (US 
Sales aly)» PC A99/MF AOl. Order Number 
DE8278031 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27082 oS & 213) Excited state structure 
of sup(79, 81)Br MMtitroshin, V.E.; Nemashkalo, 
B.A. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27083 (INIS-mf—6819, pp 244) Cross sections of (p,t) re- 
actions between ground states of f-p shell nuclei. Viasnikov, 
A.K.; Mikhailov, V.M. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27084 (INIS-mf—6819, pp 274) Interference effects in 
emission. 


monoenergetic positron Batkin, 1.S.; Kopytin, LV. 
1981. (In Russian). NTIS (US Sales Only), A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27085 aegis apt Ay Lifetimes of excited states 
in “Ni. Lemberg, ; Rzhanov, B.L; ~~. 
liev, U.Yu. 198 dn B Russian). NTIS (US Sales Only), PC 
A99/MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27086 (INIS-mf—6819, pp 61) Measurement of the inter- 
nal conversion coefficient for 604.4 keV transition in * Zan. 
Grinberg, A.P.; Zobov, A.E.; Lemberg, I.Kh. 1981. (In 
Russian). NTIS (US Sales Only), PC A 9/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


» [eel pp 63-64) Evidence for deformed 
Br. Winter, G.; Doring, J.; Fromm, W.D.; 
Funke, Ls Kemnitz, P.; Prade, H.; Will, E. 1981. NTIS (US 
oul). PC "A99/MF AOl. Order Number 
DEs2 78031 
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From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27088 (INIS-mf—68 19, rey. 67) a-decay of high-excited 
states of Se. Antonov, A.; Gledenev, Yu.M.; Marinova, S. 
1981. (in Russian). NTIS (US Sales Only), "PC A99/MF 
A01. Order Number DES2700313 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27089 (INIS-mf—6819, PP. ag Cross sections for the 
gr (py:) reactions on “Cu and “Cu, Nemashkalo, 
StoriekLe, V.E.E; Chirt, V.K. 1981. (In Russian). 
NTIS (US Sales Only), ‘PC A99/MF AO1. Order Number 
DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27090 (INIS-mf—6819, pp 332) Intermediate structure in 
proton resonances. Bykov, A.A.; O.E.; Naumov, 
Yu.V.; Petrov, B.E.; Sigalov, V.M.; Sizov, LV. 1981. (In 
Russian). NTIS (Us Sales Only), PC A99/MF A0O1. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27091 (INIS-mf—6819, pp 344) Study of the intensifica- 
tion effect of elastic proton scattering via a compound nucleus 
in the near barrier energy range for 50 <= A <= 70 
nuclei. Romanovskii, E.A.; Bogdanov, R.I.; Kadim, A.K 
1981. (In Russian). NTIS ‘(US Sales Only), PC A99/MF 
AOl. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27092 (INIS-mf—6819, pp 346) ®Y(p,n) sup(89m,g)Zr 
reaction in the proton energy range (5-9) MeV. Skakun, E.A.; 
Batii, V.G.; Rakivaenko, Yu.N. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


(LBL—12652, pp 410-415) Behavior of secondary 


P.L. (State Univ. of New York, Buffalo). Oct 1981. NTIS. 
PC A99/MF A01. Order Number DE8200791 

From 5. high energy heavy ion study; ell CA, USA 
(18 ee Fy == 

¢ interaction mean free paths of relativistic projectile frag- 

ments, 3 S Z S 26 emitted from heavy-ion beam of **Fe at an 
energy of < 1 GeV/nucleon in nuclear emulsion are measured and 
they remain almost constant at different distances from their pro- 
duction point within their statistical errors. Some characteristics of 
the primary and the secondary interactions are presented. 


27094 (NSSRP—31, 204-209) Finite-range DWBA 

quiets of eeebtiean ellinian entiaen to to Gd emo 

- Kobayashi, K.; Une, T. (Tsukuba Univ., Sakura, Tbar- 
NTIS (US Galea Inst. Lot Philos) 1980. (In Japanese). Dep. 


From Teukube symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Anomalous analyzing powers in reactions Ni(p vector, 
a)Co(3/2*) are studied in the framework of distorted-waves Born 
approximation. The anomaly is well reproduced by calculations 
based on the form factors and spectroscopic amplitudes which are 
derived from microscopic model wave functions. 


27095 (ORNL—5787, pp 102-104) Precision mass meas- 
urements beta end points. Moltz, D.M. (Oak Ridge 
National Lab., TN); Avignone, F.T. III; Ritchie, B.G.; 
Toth, K.S.; 7Noma, H.; Kern, B.D. Nov 1981. NTIS, PC 
A12/MF AO01. Order Number DE82002438. 
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In Physics Division progress report for period ending June 
30, 1981. 

Measured electron-capture Q values for "Rb, "Rb, and 
™Rb are given, and the mass excesses deduced are compared with 
values derived from direct mass measurements. (WHK) 


Fusion excitation function of a, ie at 215— 
275 | MeV, Sikora, B.; Blann, M.; Scobel, W. 
J.; Beckerman, M. (Institute of Fnae set Phiniow De- 
partment of Nuclear Physics, Warsaw University, Warsaw, 
‘oland). Physical Review [Section] C: Nuclear Physics; 25: 
No. 2, 885-888(Feb 1982). 
tal evaporation residue excitation functions are 
presented for **Ni projectiles on “Ni targets. These data are ana- 
lyzed for fusion radii and for the nucleus-nucleus potential at the 
fusion barrier. The results are compared with predictions of three 
potential models. 


27097 2°Ne-induced reactions with Cu and **’Au at 8.6 
and 12.6 MeV/nucleon. Mathews, G.J.; Moulton, J.B.; Woz- 
niak, G.J.; Cauvin, B.; Schmitt, R.P.; Sventek, J.S.; Mor- 
etto, L.G. (Lawrence Livermore National Laboratory, Uni- 
versity of California, Livermore, California 94550). Physical 
ia [Section] C: Nuclear Physics; 25: No. 1, 300-312(Jan 

Products from the reactions of 170- and 252-MeV *Ne with 
/sup nat/Cu and '’Au have been studied. The charge and angular 
distributions of the Z-identified fragments are discussed in terms of 
diffusion along the mass-asymmetry coordinate. This diffusion 
model has been genéralized to include the effects of shape evolu- 
tion, which is important for these deeply penetrating systems, and 
also the effect of N/Z equilibration, which is important for highly 
asymmetric systems such as °Ne+ **7Au. 


27098 Coexisting intruder bands in **Se and evidence for 
the role of proton subshell closure in inhibiting formation of 
odd-neutron intruder bands, Meyer, R.A.; Lien, O.G. III; 
Henry, E.A. (Nuclear Chemistry Division, Lawrence Liver- 
more National Laboratory, Livermore, California 94550). 
Physical Review [Section] C: Nuclear Physics; 25: No. 1, 682- 
685(Jan 1982). 

Low-lying one-particle, two-hole (lp-2h) intruder bands 
which coexist with hole states are established in **Se (N = 49) and 
are shown to exhibit properties similar to those of known intruder 
bands in odd-proton In (Z = 49) nuclei. S of N = 49 
nuclei show that **Se (Z = 34) has the lowest-lying 1p-2h intruder 
state rather than midshell **Zr (Z = 40) as would be expected by 
comparing with the In isotopes. We discuss the well established oc- 
currence of intruder bands in odd-proton nuclei in contrast to the 
paucity of such bands in odd-neutron nuclei, and suggest that the Z 
= 40 and 64 subshell closures inhibit the core collectivity necessary 
for the lowering of particle states and formation of intruder bands 
in odd-neutron nuclei. 


27099 Parameter scaling test of a dynamic nucleus-nucle- 
us collision theory. Sikora, B.; Bisplinghoff, J.; Blann, M.; 
Scobel, W.; Beckerman, M.; Plasil, F,; erguson, R.L.; Bir- 
oe 3.3 Wilcke, W. (The Institute of Experimental Phys- 

ent 8 Nuclear Physics, Warsaw University, 
Wenn Poland). Ph 1 Review [Section] C: Nuclear Phys- 
ics; 25: No. 1, 686-688(Jan 1982). 

A new dynamic nucleus-nucleus interaction model due to 
Swiatecki is used to predict fusion excitation functions resulting 
from **Cl bombardments of *Ni, ™®Sn, and ‘'Pr. Agreement sup- 
ports the universal scaling parameter concept of the new model. 


27100 Nuclear structure studies in the medium mass (A / 
approximately equals/ 70) region. Ramayya, A.V. (Vander- 
bilt Univ, . el na. IEEE (Instleate of Electrical and 
Electronics a Transactions on Nuclear Science; NS- 
28: No. 2, 127 IaTeAne 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The in-beam /gamma/-ray studies on several nuclei in A / 
approximately equals/ 70 region, have revealed highly collective 





with 2/sup +/ as band heads, 5) deformed bands 
excited O/sup +/ states. Not all these types of 


even spin positive parity bands with 8/sup +/ as band head 

bands can be understood in terms of rota- 

t model. The Interacting Boson Model calculations 

tive parity bands and the /DELTA/J?1 even 
with 2/sup +/ as band head. 28 refs. 
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27101 Elastic neutron scattering from “Cu, “Cu, Fe 
and **Fe ay 8 to 12 MeV. El-Kadi, S.; Pedroni, R.; Glen- 
dinning, G.; Nelson, an Purser, F.O.; Walter, R.L.; 
Beyerle, A.; Gould, C Seagondollar, w. (Duke Univ, 
Durham, NO). National ‘bowers of Standards (U.S.), Special 
Publication; No. 594, 143-145(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technol Knoxville, TN, USA (22 Oct 1979). 

Sislis coattasing, eaten cnstlens have been weesased for 8 to 
12 MeV neutrons for /sup 63/Cu, /sup 65/Cu, /sup 54/Fe and / 
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REFER ALSO TO CITATION(S) 26819, 26994, 2 27025, 27027, 27030, 
27040, 27046, 27065, 27074, 27099, 27243, 27264, 27319, 27341, 27344, 27378 


27102 (DOE/ER/10494—3, 20p, Paper 2) Decay of 
4Ta to levels of ‘Ce, 1982. S, PC PA03/MF AOl. 
Order Number DE82010540. 

In Progress report on radioactive decay studies at TRIS- 
TAN, 1 March 1981-30 November 1981. 

The level scheme of ™*Ce populated in the beta-minus 
decay of “La is presented and discussed. (WHK) 


27103 (DOE/ER/10494—3, P 7 
the decay of '“*Ba to odd-odd ' Ee. B82. 
MF AO1. Order Number DE82010540. 

In Progress report on radioactive decay studies at TRIS- 
TAN, 1 March 1981-30 November 1981. 

The level scheme of ‘La populated in the beta-minus 
decay of '“*Ba is presented, and plans for study of the levels of the 
odd-odd La nuclides are discussed. (WHK) 


per 3) Study of 
82. ‘NTIS, PC A03/ 


27104 (DOE/ER/10494—3, 6 p, Paper 4) Decay o' 
1Cs to levels of ‘Ba. 1982. Nris” PC A03/MF Ron 
Order Number DE82010540. 

In Progress report on radioactive decay studies at TRIS- 
TAN, 1 March 1981-30 November 1981. 

The low-lying levels of the N=85 isotones are presented and 
briefly discussed. (WHK) 


27105 (DOE/ER/10494—3, 3 p, Paper 6) ae st of 
the decay of “La to levels of “Ce using i on 

array. 1982. NTIS, PC A03/MF AOe Order Nonber 
.DE82010540. 

In Progress report on radioactive decay studies at TRIS- 
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transition in sup(99m)Tc in ammonium te. Gerasi- 
mov, V.N.; Grechukhin, D.P.; Zelenkov, A.G.; Kulakov, 
V.M.; Pchelin, V.A.; Sokolovskaya, M.V.; Soldatov, A.A.; 
Chistyakov, L.V. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A011. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27173 (INIS-mf—6819, pp 329) Precision investigations 
of proton scattering on ium even isotopes. Kolalis, R.P.; 
Zarubin, P.P.; Fretvorst, E. 1981. (In Russian). NTIS (US 
Sales Only), A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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Gmatoe. pp 345 Averaged a particle 
spectra for compound state decay of ‘*Sm, *°Sm and ‘**Nd. 
Andzhcevski, Yu.; Vertebny, V.P.; Vo Kim Tkhan; 

lott Ga V.A,; ast V.A,; Kirilyuk, A.L.; Popov, Yu.P. 
1981 Russian). NTIS (US Sales Only), A99/MF 
AOl. pt. Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


(INS-NUMA—18, pp 15-19) Polarization - 
ena in heavy ion induced reactions. Takahashi, N. 
Univ., To Mo g ). Coll. of General Bducation: Feb Feb 
1980. ‘(dn Teoenaed . NTIS (US Sales Only). 

In Workshop. A. of nuclear physics to be studied by NU- 


MATRON accelerator. 
Mechanisms of heavy ion reactions are discussed from the 


experimental results on polarization of products *B in “N + 
1Mo and “N + ™*Th reactions. Polarization determines the 
signs of deflection functions corresponding to large energy losses. 


27176 (JAERI-M—8769, pp 228-239) Present status of 
two successive neutron-capture cross sections. Use of chart of 
the nuclides (half-life). Nishimura, K. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establi 
ment). Mar 1980. (In Japanese). NTIS (US Sales Only), PC 
A13/MF AO1. Order Number DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, + 3 (10 Dec 1979). 

A chart of the nuclides by Yoshizawa et al., in which the 
nuclides were classified into four colors (blue, green, red and 
yellow) according to their half-lives T sub(1/2), was used for the 
survey of the two successive neutron-capture cross sections at ther- 
mal or reactor neutron energy. The color code of blue, green, red 
and yellow indicates 5 x 10° y <= T sub(1/2), 30d <= T sub(1/ 
2) < 5x 10° y, 10m <= T sub(1/2) < 30d and T sub(1/2) < 10 
m, respectively. The following color patterns for the two succes- 
sive neutron-capture process were selected, i.e. 1) blue-green-green, 
2) blue-red-green, and 3) blue-green-red, and the 26 intermediate 
nuclides (green, red and green) in the above color patterns were 
systematically identified. Then, the experimental neutron-capture 
cross sections of these 26 nuclides were investigated bibliograph- 
ically. The result indicates that there is a discrepancy of factor of 
about 3, 50 and 500 among the experimental neutron-capture cross 
sections of ®Co (5.27 y), Os (30.6 h) and **Sb (60.3 d), respec- 
tively. 


27177 (LBL—12652, pp 47-52) First results from the 
LBL 88-inch cyclotron hybrid streamer chamber. Murphy, 
M.J. (Lawrence Berkeley Lab., CA); Pang, W.; Harvey, 
B.G.; Hendrie, D.L.; Mahoney, J.; Van ibber, K. Oct 
1981. NTIS, A99/MF AOl. Order Number 
DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 bday 198%). 

e report preliminary measurements of associated charged 
particle multiplicities in the reaction *O + CsI at 16.5 MeV/nu- 
cleon using a hybrid streamer chamber. The detection system con- 
sists of a small volume streamer chamber in conjunction with an 
array of solid state particle telescopes located at forward angles. 
The telescopes serve as event trigger and also provide the energy 
and charge identification of the trigger particle. In the initial run 
the charge of the trigger particle was recorded directly in the event 
photograph via an electronic particle identifier and a light-emitting 
diode display. In the most recent run the telescope data and the 
event number were event-mode recorded by a computer. The ob- 
served charged-particle multiplicity distributions as a function of 
ejectile charge and angle are consistent with a calculation which 
suggests that the broadening of heavy ion spectra with bombarding 
energy near 20 MeV/nucleon is due to a transition from transfer 
reactions populating quasibound states of the target to three (or 
more) - body final states, and that the transition is governed largely 
by angular momentum. 


27178 (LBL—12652, pp ny New experimental data 

on particle at 86 AMeV. Oskarsson, A. (Univ. of 
Lund, Sweden). Oct 1981. NTIS, PC A99/MF AOl1. Order 
Number DE82007918. 
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From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

We present inclusive spectra of p,d,t from 86 AMev *C in- 
duced reactions at CERN-SC. The results are discussed in terms of 
a moving thermal Bolzmann source. Typical temperatures, deduced 
from the high energy part of 90° spectra, are between 13 and 17 
MeV, with the temperature increasing with the target mass. Corre- 
sponding deuteron spectra may be incorporated in the same simple 
picture. Measurements of 7* production in the reactions “C+C 
and %C+Au at 86 AMeV are announced. Preliminary results are 
presented. 


27179 (LBL—12652, pp 209) Pion, light fragment, and 
entropy production in nae calla collisions. Stoecker, H. (Law- 
rence Berkeley Lab., CA). Oct 1981. NTIS, PC A99/MF 
A011. Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

The production of pions and light fragments in fast nuclear 
collisions is calculated in a relativistic fluid dynamical model. We 
include viscous effects and a chemical equilibrium model of particle 
production. The linear bombarding energy dependence and, in par- 
ticular, the absolute values of the calculated pion, proton and deu- 
teron yields are found to be in agreement with the experimental 
data. The previous discrepancy between the calculated entropy and 
the measured d/p ratio is resolved. 


27180 (NSSRP—31, pp 154-158) Deuteron break-up ef- 
fects in (d,p) reactions. Tonifuji, M. (Hosei Univ., Tokyo 
(Japan)). 1980. (in Japanese). Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Effects of break up of deuterons into 'P continuum states 
are discussed for S-state captures of neutrons in (d,p) reactions. The 
PWBA suggests important contributions of the break up to polar- 
izations. 


27181 (NSSRP—31, pp 32-49) Systematic study on the 
elastic scattering of polarized protons at 65 MeV. Sakaguchi, 
H. (Kyoto Univ. (Japan). Dept. of Physics). 1980. Dep. 
NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

The elastic scattering of 65 MeV polarized protons on var- 
ious nuclei from **O to Bi were measured. From the systematics 
of the optical potentials which reproduce the experimental data, the 
effective 2-body interaction range between the nucleon in the target 
nucleus and the nucleon in the projectile has been extracted and 
found to be dependent on the target mass number. This feature is 
observed not only in the proton optical potential but also in optical 
potentials for deuteron, helium-3 and alpha particles. In addition the 
real spin-orbit part of the proton optical potential was found to 
show the shell effect, which cannot be explained by the nuclear size 
and shape change. The peak value difference of the analyzing 
power angular distribution between even and odd nuclei was found 
and explained by the nuclear collective effect. The Q-moment cal- 
culated from the best-fit deformed potential for the odd-target are 
nearly equal to the value obtained from the electron scattering data. 


(NSSRP—31, pp 56-61) po Bo sections and ana- 
lyzing powers of inelastic proton scattering on even-even 
nuclei. Kato, S. (Osaka Gee, Toyonaka ne. Lab. of 
a Studies). 1980. (In Japanese). Dep. S (US Sales 

y. 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Cross sections and analyzing powers for the inelastic scatter- 
ing of protons from light even-even nuclei have been measured 
using polarized proton beam at an energy E sub(p) = 65 MeV with 
a resolution of 200 keV. The angular distributions are analyzed 
using a macroscopic CCBA or macroscopic DWBA calculations. 
For 0* states, the calculations have been performed assuming a dif- 
funess oscillation model, a two phonon model and a breathing oscil- 


* lation model for this states. 
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(NSSRP—31, pp — New pe 
vector and tensor analyzing po’ in scattering of polarized 
Gove Univ = Ohnishi H Hien tn _ bie Ring 
osei Univ., Tokyo (Japan apanese 
NTIS (US Sales Only) 
From Tsukuba symposium on polarization phenomena in nu- 
clear seein Tsukuba, Ibaraki, J: (27 Nov 1979). 
lew linear combinations of vector and tensor analyzing 
senitin ta.diudie camden of bana ch dee ee 
separately individual effects of spin-dependent interactions between 
the deuteron and 0* target nuclei. Particularly, one of them, T 
pg tage kamen naar yet on re edison 
to analyses of experimental data proves real 
poet of the tensor potential. 


27184 age a pp corte Ren Satine yee .o 

“or nuclei around noted 
Nagano, K (Tsukuba Univ., V's Gupan). 
oan Accelerator Center). 1980. Dep. NTIS NTIS (US 

y, 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Differential cross sections and anal powers have been 
measured for (p,d) reactions on sup(142,144)Nd and **Pb at proton 
energy of 22-MeV. A distinct j-dependence was observed in analyz- 
ing powers for 1 = 1 and 1 = 3 transitions in the **Pb(p,d)*°’Pb 
reaction. Analyzing powers for j sup(PI) = 3/2~ and j sup(PI) = 
7/2- transitions, respectively, in the *°*Pb(p,d)**’Pb reaction are 
opposite in phase to those for j sup(PI) = 3/2” and j sup(PI) = 7/ 
2- transitions in the ‘*Nd(p,d)*“Nd reaction. DWBA calculations 
show that the deuteron optical potential obtained with the adiabatic 
model gives good fits to the experimental data and that analyzing 
powers are insensitive to the spin-orbit interaction in the deuteron 
channel. There is a large di ent between the DWBA calcu- 
lation and the experimental data for 1 = 5 and 1 = 6 transitions at 
forward angles. 


27185 (NSSRP—31, pp 160-171) Anomalous analyzing 
powers for strong (p,t) -state transitions. Kunori, S. 
(Tsukuba Univ., Sakura, Ibaraki (Japan). Tandem Accelera- 
tor Center). 1980. Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear non Tsukuba, Ibaraki, Japan (27 Nov 1979). 

Strong ground-state (p,t) transitions in nuclei of neutron 
number asymptotically equals 50 - 82 are found to show anomalous 
analyzing powers which cannot be reproduced by direct one-step 
distorted-wave Born-approximation calculations at all. The anoma- 
lies are explained as an interference between the one-step process 
and the two-step (p,d) (d,t) processes which are as strong as the 
one-step process. The neutron-number dependence of the anomalies 
is interpreted. 


27186 Pp tpn p 236-245) Polarization observed 
in heavy ion reaction via beta ray asymmetry meas- 
urements. Takahashi, N. (Osaka Univ., Toyonaka (Ja ) 
Coll. of General Education). 1980. (In Japanese). 

NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

A series of experimental data on the polarization of heavy 
ion reaction products B are reviewed as functions of ratio of 
energy loss to Coulomb energy eta = (Q sub(gg) - Q)/V sub(C). 
Reaction mechanisms are discussed in connection with the signs of 
polarization. 


27187 (NSSRP—31, pp 133-140) Cross sections and ana- 
lyzing powers of continuum proton spectra from deuteron 
break-up at 56 MeV. Matsuoka, N.; Kondo, M.; Hosono, K. 
(Osaka Univ., Suita (Japan). Research Center for Nuclear 
Physics) (and others). 1980. Dep. NTIS (US Sales Only). 

From Tsukuba symposium on polarization phenomena in nu- 
clear ae Tsukuba, Ibaraki, J; (27 Nov 1979). 

The experimental results of cross sections and analyzing 

powers in (d, p) break-up reactions are presented and the reaction 
mechanism is discussed. 


65 PHYSICS RESEARCH 
6517 Nuclear Properties And Reactions, A=90-149 


(ORNL—5787, pp 49-52) Reactions of 142-MeV 
20 with *“*Nd, Novotny, R. Mont Ridge National Lab., 
TN); Beene, J.R.; Halbert, M Hensley, D.C.; Barker, 
J.H.; Sarantites, D.G.; J M.; Woodward, R. 
. NTIS, PC A12/MF AO1. ‘Order Number 


In Physics Division progress report for period ending June 
30, 1981. 

A bombardment of '“*Nd with **O was carried out to meas- 
ure gamma-ray side feeding patterns in coincidence particles; these 
results are reported elsewhere. Results of a preliminary analysis for 
some of the other exit channels are reported. The energy spectra of 
Li, Be, B, ** ** **C, N, and **O particles emitted at various angles 
are given. Carbon isotope percentages are reported as a function of 
angle. (WHK) 


27189 (ORNL—5787, 77-80) High-spin isomer in 
148Tb, Beene, J.R. (Oak Ridge National Lab., TN); Halbert, 
= L.; a D.C.; Barker, J.H.; Sarantites, D.G.; Wester- 
Geoffroy Yo K.; Jastrzebski, J. Nov 1981. 

Nits, Be Al AOl. Number DE82002438. 
In Physics Division progress report for period ending June 

30, 1981. 

An investigation of the yrast-level scheme of ‘“*Tb up to 

spin 29 is reported; a partial level scheme is presented. (WHK) 


27190 (ORNL—5787, Lae 184-185) Anomalous transitions 
in “Nd and ‘“*Nd in 2-keV (n,y) measurements. Raman, S. 

(Oak Ridge National Lab., TN); Shahal, O.; McClure, D.A.; 

y, MJ. Nov 1981. NTIS, PC A12/MF A0l. Order 
Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Results of average resonance neutron capture measurements 
on ‘Nd and “*Nd at the Brookhaven High Flux Beam Reactor 
are presented and discussed. (WHK) 


27191 Identification of “Tb and ‘“‘Tb and levels in the 
N = 81 nucleus, “Gd. Sousa, D.C.; Toth, K.S.; Bingham, 
C.R.; Kahler, A.C.; a DR. (Eastern Kentucky 
Univ., Richmond). ’ Ph eview [Section] C: ‘Nuclear 
Physics; 25: No. 2, i012 1017(Feb 1982). 

With the use of a helium gas-jet transport system the iso- 
topes “Tb and ™*Tb were identified in a series of *°B+ Sm ir- 
radiations. Nuclidic assignments were based on yields as a function 
of bombarding energy, y-ray coincidences with gadolinium K x 
rays and comparisons with data from in-beam y-ray studies. Thir- 
teen transitions were observed to follow the decay of “*Tb (T/sub 
1/2/ = 30 +- 3 sec). None of them were placed in a scheme incor- 
porating six excited levels in Gd, th lowest two of which, 27.3 
and 748.7 keV, were previously known from decay “*Gd/sup m/ 
decay. The nuclide “Tb (T/sub 1/2/ = 5 +- 1 sec) was identified 
by observing the 742.9-keV ray known from in-beam studies to 
be the 2* (first-excited state)—-0* (ground state) transition in “Gd. 


27192 Masses of Pd, Pd, and Pn Thorn, ns 
(Ph, Mii hw Ronin E'S National “Labo 

ysics ent, Brookhaven ae a 
Upton, New York 11973). Physical Review [Section] C: Nu- 
clear Physics; 25: No. 1, 331-337an 1982). 

The Q values of the reactions *Ru(**O,/sup 14en-dash12/ 
©), /sup 98en-dash100/Pd have been simultaneously measured 
using a quadrupole-dipole-dipole-dipole magnetic spectrometer. The 
result for the (1*O,'*C) reaction is Q +- -12.529 +- 0.020 MeV, 
from which we deduce the first measured mass excess of Pd: - 
81.303 +- 0.022 MeV. The Q value for the (7*0,'°C) reaction is 
determined to be -11.723 +- 0.020 MeV, from which we obtain - 
82.214 +- 0.022 MeV for the mass excess of ® Pd. This value is the 
first direct measurement of the mass of ®°Pd, and disagree with a 
previously tabulated value. For the (1*O,’*C) reaction, Q = -5.599 
+- 0.026 MeV, which leads to a mass excess for *°Pd of -85.213 
+- 0.027 MeV, in agreement with a previous measurement using 
light ions. A mass excess of -87.138 +- 0.022 MeV for *Cd, meas- 
ured with the ™Pd(?*O,*C) reaction, is also in excellent agree- 
ment with a tabulated value. 





Kyle, G. r Owen, R.K.; Hoffmann, G.W.; Barlett, M.; 
Blanpied, G. (University of Minnesota, Minneapolis, Minne- 
sota 55455). "Physical Review [Section] C: Nuclear Physics; 25: 
No. 1, 408-421(Jan 1982). 

Differential cross sections for inelastic proton scattering at 
800 MeV have been measured for a member of low-lying states in 
Zr, Sn, Sm, and **Pb. The data from this and earlier ex- 
periments on “Ca and **Ni were analyzed with a collective vibra- 
tional model to obtain separate neutron and proton deformation 
lengths, making use of electromagnetic measurements. Ratios of 
neutron to proton transition matrix elements are calculated. These 
ratios are generally less than N/Z for the open proton shell nuclei 
and greater for the open neutron shell nuclei. 


27194 Single-proton states in ‘*’Tb. Toth, K.S.; Moltz, 
D.M.; Ellis-Akovali, Y.A.; a C.R.; Cable, M.D.; 
Parry, R.F.; Wouters, J. M. ( Ridge National Labora- 
tory, Oak Rid ge, Tennessee 37830). Physical Review [Section] 
C: Nuclear Physics; 25: No. 1, 667-670(Jan 1982). 

With the aid of an on-line isotope separator the decay of 
447Dy to levels in '*7Tb was investigated in a series of heavy-ion 
bombardments of rare earth targets. These data allows us to identi- 
fy the s/sub 1/2/, d/sub 3/2/, d/sub 5/2/, and g/sub 7/2/ proton 
orbitals in ‘*7Tb, a nucleus with one proton beyond the ™*g,Gds2 
core. 


27195 Test of data-to-data relations for the reactions / 
sup 90,92/Zr (p/sub —_— — at 800 MeV. Baker, 
F.T.; ee, +" Scott, Grimm, M.A.; Adams, 
G.S.; Hoffmann, G-.; Igo, G,; ~ &, W.G.; Moss, J.M.; 
Nanda, S.; Penumetcha, ; Swenson, W.; Wood, B.E. (Uni- 
versity of Georgia, Athens, Geor 30602). Physical Review 
Letters; 47: No. 3, 1823-1826(21 _ 1981). 

Recently derived data-to-data (DTD) relations have been ap- 
plied to elastic and inelastic scattering of 800-MeV protons from 
Zr and *Zr. Significant differences between the cross sections 
for the 2:/sup ts+/ and 4,/sup ts+/ states in the two nuclei sug- 
gest that DTD relations between elastic and inelastic cross sections 
are inadequate. Nevertheless, the DTD relation which predicts the 
analyzing power (A/sub y/) from the cross section for inelastic 
transitions yields excellent agreement with the data. The physical 
significance of the fitting parameters is discussed. 


27196 Very high spin yrast states and the link to the con- 
tinuum. Khoo, T.L.; Borggreen, J.; Chowdhury, P.; Ahmad, 
I; Smither, R.K. ’ (Argonne National Lab., IL (USA)); 
Faber, S.R.; Daly, P.J.; Dors, C.L.; Wilson, J. (Purdue 
Univ., Lafayette, IN (USA)). Physica Scripta; 24: No. 1, 283- 
289(Jul 1981). 

From 50. Nobel symposium on nuclei at very high spin - 
Sven Goesta Nilsson in memoriam; Oerenaes, Sweden (23 - 27 Jun 
1980). 

The population of the yrast states of **Dy has been meas- 
ured as a function of the angular momentum input, Isub(max), in 
the ™*Sn(**S, 4n)"**Dy reaction. For Isub(max) > approximately 
57(h/27), states with spins of up to 29 receive approximately 90% 
of the channel cross-section, indicating little or no side-feeding 
below this spin, and the population of states with higher spin does 
not increase with Isub(max). The increased angular momentum 
input is reflected in the continuum y spectrum, which show an en- 
hanced yield around 1.3 MeV of stretched quadrupole character 
and around 0.6 MeV of stretched dipole character. These observa- 
tions imply that the deexcitation of high-] events (1 approximately 
30(h/27)) is not feeding the yrast line directly via statistical transi- 
tions, but is diverted by continuum cascades and only reaches the 
yrast line in the spin interval between 30 and 38. Several possible 
reasons for this behavior are suggested. 
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27197 Sub-barrier fusion of “ar with 
sup(144,148,154)Sm. Stokstad, R.G. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt rare gO F. R.); 
Oak Ridge National , TN (USA)); Reisdorf, W.; Hil- 
denbrand, K.D.; Kratz, J. Vv. Wirth, G. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)); Lucas, R.; Poitou, J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physique Nucleaire). Zeitschrift fuer Physik [Sektion] A: 
Atoms and Nuclei; 295: No. 3, 269-286(1980). 

The cross sections for production of evaporation residues 
(sigmasub(er)) and for fusion-fission (sigmasub(ff)) have been meas- 
ured for “Ar + sup(144,148,154)Sm at sub-barrier energies by ob- 
servation of X-ray emission from radioactive products and by 
direct, AE-E identification of fission fragments, respectively. These 
isotopes span the transition region from spherical (‘“*Sm) to strong- 
ly deformed ("*Sm) equilibrium shapes. The cross section for 
fusion sigmasub(fus) = sigmasub(er) + sigmasub(ff), is found to 
vary markedly at low energies with the isotope number and, hence, 
with the quadrupole collectivity of the target. The thresholds for 
fusion of '**Sm and '*Sm are approx. 3.5 MeV and approx. 7 MeV 
(c.m.) higher than for fusion with **Sm. These differences and the 
energy dependence of the fusion cross sections are discussed in 
terms of the effect of nuclear deformation on heavy-ion fusion. A 
comparative analysis of results for ‘**O + Sm and “Ar + Sm in 
terms of static deformation indicates that sigmasub(fus) for the Ar 
+ Sm system at very low energies is enhanced relative to the pre- 
diction for a one-dimensional barrier based on a fit to sigmasub(fus) 
for delta O + ‘*Sm. This may be an indication that additional 
degrees of freedom (such as formation of a neck or fragment elon- 
gation) may be important for fusion with the larger projectile. At 
energies above the fusion barrier, values for sigmasub(fus) for 
sup(144,148)Sm are nearly equal, but are significantly smaller than 
for ‘**Sm. This is in contrast to the results of previous experiments 
with **O projectiles in which sigmasub(fus) (“%°O + ‘*Sm) and 
sigmasub(fus) (**O + '**Sm) were nearly equal above the barrier. 
These differences, observed for sup(144,148)Sm and ™*Sm at ener- 
gies above the barrier may reflect a new mechanism which is not 
encompassed by a static theory. 


27198 Neutron radiative capture and tranSmission meas- 
urements of /sup 147/Sm and /sup 149/sm. Mizumoto, M.; 
Sugimoto, M.; Nakajima, Y.; Kawarasaki, Y.; Furuta, Y.; 
Asami, A. (Jpn At Energy Res Inst, Ibaraki, Jpn). National 


Bureau of Stdndards (U.S.), Special Publication; 0. 594, 328- 
332(1980). (CONF-791058—). 
From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 
¢ neutron capture and transmission of /sup 147/Sm and / 
sup 149/Sm were measured at the 55 m time-of-flight station of the 
Japan Atomic Energy Research Institute Electron Linear Accelera- 
tor. Measurements were carried out with a large liquid scintillation 
detector, a /sup 6/Li glass detector and a /sup 10/B-Nal detector 
using enriched samples of /sup 147/Sm (98.34%) and /sup 149/Sm 
(97.72%). The average capture cross sections were deduced from 
3.3 to 300 keV with an estimated accuracy of 5 to 15%. The trans- 
mission data were analyzed with a multi-level Breit Wigner formula 
to obtain neutron widths of resonances up to 2 keV for /sup 147/ 
Sm (212 resonances) and 520 eV for /sup 149/Sm (157 resonances). 
The S-wave strength functions and average level spacings were 
found to be 10/sup 4/S/sub 0/74.8/plus or minus/0.5, D?5.7/plus 
or minus/0.5 eV for /sup 147/Sm and 10/sup 4/S/sub 0/74.6/plus 
or minus/0.6, D?2.2/plus or minus/0.2 ev for /sup 149/Sm. 16 refs. 


27199 Measurement of differential elastic and inelastic 
scattering cross sections with 14 MeV neutrons on barium 
and chromium. Winkler, G.; Hansjakob, K.; Staffel, G. (Inst 
fuer Radiumforsch and Kernphys, Vienna, ’Austria). Nation- 
al Bureau of Standards (U.S.), Special Publication; No. 594, 
150-154(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
— Knoxville, TN, USA (22 Oct 1979). 

e elastic scattering of 14 MeV neutrons has been meas- 
ured at angles from 20/degree/ to 130/degree/ with an accuracy of 
about 10%, the high energy part of the inelastic neutron spectrum 
has been measured as a function of /theta/ and E/sub n//prime/ in 
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the region of /theta/=20/degree/-130/degree/ and E/sub n// 
prime/=4-12 MeV with an energy resolution /less than equivalent 
to/0.5 MeV, on elemental Barium and Chromium, using time-of- 
flight techniques. The results are compared with optical and statisti- 
cal model calculations. The knowledge of the neutron interaction 
with Barium is important due to its use in reactor shielding, Chro- 
mium is expected to be an important structural material in fusion 
reactors. 23 refs. 


27200 Cross sections for fast neutron on Se, Cd and Os 
isotopes. Herman, M.; Marcinkowski, A. (Inst of Nucl Res, 
Warsaw, Pol). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 307-310(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Activation capture cross sections were measured for Se, Cd 
and Os isotopes in the neutron energy range from 0.5 MeV to 1.3 
MeV. The results of measurements are compared with statistical 
model calculations. 10 refs. 


27201 Neutron resonance parameters for palladium iso- 
topes. Staveloz, P.; Cornelis, E.; Mewissen, L.; Poortmans, 
F.; Rohr, G.; Shelley, R.; Van der Veen, T. (Cent d’Etud 
de l’Energ Nucl, Mol, Belg). National Bureau of Standards 
(U.S.), ~ aa Publication; No. 594, 315-318(1980). (CONF- 
791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A systematic study was conducted of neutron resonance pa- 
rameters for the isotopes Pd-104, 105, 106, 108 and 110 (enriched 
isotopes on loan from ORNL) in response to requests for such data 
on important fission products. Various neutron time-of-flight experi- 
ments have been performed at GELINA--capture, elastic scattering 
and total cross section measurements. Parity assignments are made 
on this basis of low-bias to high bias ratios deduced from capture 
gamma ray spectra. The resonance parameter analysis is completed 
for Pd-105 and partial results are available for Pd-106, 108 and 110. 
12 refs. 


27202 Resonance parameters of “Zr below 40 keV. 
Coceva, C.; Giacobbe, P.; Ma ,» M. (Com Naz Ener, 
Nucl, Bologna, Italy). National Bureau of Standards (U. SD 
Special Publication; No. 594, 319-322(1980). (CONF- 
791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Time-of-flight neutron transmission measurements on ZrO/ 
sub 2/ enriched samples, performed with high resolution, allowed 
evaluation of energy, spin, parity and neutron width of fourteen / 
sup 96/Zr resonances below 40 keV. Accurate single-level analysis 
was carried out. Strength function estimate is significant only for p- 
wave, Owing to the limited number of resonances. This work is per- 
tinent to nuclear reactors. 10 refs. 


27203 (LYCEN—8102, pp C4.1-C4.24) Particles and 
in heavy ion collisions. Demeyer, A. [nd]. (In 

French, English). NTIS (US Sales Only), PC A19/MF AO1. 
Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb 1981). 

Detections of particles and gamma serve as a tool for a 
better knowledge of the reaction mechanism and of the high spin 
structure. 


27204 (LYCEN—8102, pp C7.1-C7.14) Studies of nucle- 
ar spectroscopy with the on-line isotope separator ‘Isolde’. 
Knipper, A. (Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires). [nd]. (In French). NTIS (US Sales 
Only), PC A19/MF AO1. Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb 1981). 

ISOLDE mass-separates on-line isotopes produced by spall- 
ation or fragmentation with beams from the CERN Synchro-Cyclo- 
tron. The spectroscopic instrumentation has to be very efficient to 
yield new infomations from these studies of radioactivity. Numer- 
ous elements have been examined: Hg-Au-Pt-Ir, Ag, Xe, Se, Sc-Ca- 
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K-A.r. For heavy and medium nuclei, the transition between spheri- 
cal and deformed equilibrium shapes is being studied, and confront- 
ed to various theoretical interpretations: intrinsic states, collective 
excitations, couplings, deformed core, interacting bosons, etc. Light 
nuclei give new informations on beta-decay (superallowed Fermi, 
Gamow-Teller, mixing), and on particle-hole state in the f-p and s-d 
shells, valuable to extensions of the shell-model. 
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a ALSO TO CITATION(S) 27074, 27107, 27123, 27174, 27176, 27196, 


27205 eg Tim pp 116) Bp scons effects in 
155Gd, Alikov, B.A.; chuk, Ya.; Muminov, T.M.; 
Pyatov, N.L,; fe 5 Kholbaev, I. 1981. (In Rus- 
sian). NTIS "(US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27206 Ketie properties of "Yb 135) Coriolis interactions and 
electromagnetic Yb. Kvasil, Ya.; Kratsikova, 
T.L; Finger, M.; Choriev, B. 1981. (In Russian). NTIS (US 
Sales nly), A99/MF AOl. Order Number 
DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
27207 (INIS-mf—6819, pp 187) E1-transition intensities 
by the relation of rotation and internal motion. 
Dolgintseva, A.I.; Krutov, V.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 


From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27208 (INIS-mf—6819, pp 191) Calculation of Coriolis 
elements with ting for attenuation 


interaction matrix 
effect. Mikhajlov, V.M.; Panin, R.B. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF A011. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27209 (INIS-mf—6819, pp 193) On the electromagnetic 
transitions between high-excited states in deformed nuclei. 
Malov, L.A. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27210 (INIS-mf—6819, pp 199) Calculation of the single- 
-particle energy levels on exact conservation of particle 
number. Kuz'menko, N.K.; Mikhailov, V.M. 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27211 (INIS-mf—6819, pp 203) Size and shape of the 
compound states in i: diteanel heavy nuclei. Bunatyan, G.G. 
1981. (In Russian). NTIS (US Sales Only), PC A99/MF 
AOl. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27212 (INIS-mf—6819, pp 206) Neutral current and iso- 
spin structure of the spin- tional 1* state in deformed 
nuclei. Kuliev, A.A. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27213 (INIS-mf—6819, pp 222) Spin-quadrupole interac- 
Ses afivetn ha winieat senaniile moments. Kuliev, A.A. 1981. 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


(INIS-mf—6819, pp 256) a-particle strength func 
tions for deformed nuclei. Kadmenskii, S.G.; Kurgalin, S.D.; 
Furman, V.I. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27215 (INIS-mf—6819, pp 443) Emitted particle spectra 
in the gas dynamical of heavy ion collisions. 
D’yachenko, A.T.; Rubchenya, V.A.; Eh smont, V.P. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl. 
Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27216 (INIS-mf—6819, De ta 524) Pion scattering on ‘Ho 
oriented nuclei. Kurepin, er aa N.S. 1981. (In 
Russian). NTIS (US Gales ¢ Only), A99/MF AOl1. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27217 (INIS-mf—6819, pp 106-107) Study of “°Sm in 
the (n,n’y) reaction. Berzin, Ya.Ya.; Guseva, T.V.; Tamberg, 
Yu.Ya. 1981. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27218 (INIS-mf—6819, pp 108-109) Evidence for the ro- 
tational 5\Eu with N 


structure in *** = 88. Bondarenko, V.A.; 
Prokof'ev, P.T. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27219 (INIS-mf—6819, pp 111) Characteristics of transi- 
tions in Sm and Gd. Kartashov, V.M.; Troitskaya, 
A.G.; Shevelev, G.A. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27220 (INIS-mf—6819, pp 114) Alpha-decay posty 
for odd-odd ‘**Ho, °Tm and ‘Lu nuclei. Ganbaatar, N.; 
Kormitski, Ya.; Mezilev, K.A.; Novikov, Yu.N.; Potem 
A.; Prokof'ev, Yu.P.; Tarkani, F. 1981. (In Russian). ‘NTIS 
(US Sales Only), Pc A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27221 (INIS-mf—6819, pp 117) Decay of ™*Er and 
Er, Budzyak, A.; Kalinnikov, V.G.; Kuznetsov, V.V.; Li 
Zon Sik; Solnyshkin, A.A; Yushkevich, Yu.V. 1981. dn 
Russian). NTIS (US Sales Only), PC A99/MF AO1. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27222 (INIS-mf—6819, pp 118-119) Study of the *7Gd 
excited states in the (n,n’y) reaction. Bondarenko, V.A.; 
Prokofev, P.T.; Rezvaya, GL. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27223 (INIS-mf—6819, pp 120) Decay scheme for **’Er 
— ™'Ho, Ganbaatar, N.; Gilev, A.I.; Dzhelepov, B.S.; Ka- 
linnikov, V. G.; Kudryavtseva, A. V.; Kuznetsov, Vv. V.; 
Prazhak, F ; Stegailov, V.I. 1981. dn Russian). NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE8278031 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27224 (INIS-mf—68 19, RP 122) Excited states in » DY: 
Gromov, K.Ya.; Islamov, Muminov, T.M.; T: 
baev, A.A.; Tsoi, E.G.; Tsupko-Sitnikov, V.M. 1981. 
Russian). NTIS (US Sales Only), PC A99/MF A0Ol1. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27225 (INIS-mf—68 19, eP 124) Decay scheme of ***Yb. 
Adam, I.; Budzyak, A.V.; Gons, Z.; Gonusek, M.; Gromov, 
K.Ya.; Islamov, T.A,; Kuznetsov, VV.; Fi Vv, ‘‘. 
Yakhim, M. 1981. (In Russian). NTIS (Us es Only), PC 
A99/MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


a 5 pp 127) Decay scheme of **Yb. 
p> 1; Budzyak, , Z.; Gonusek, M.; Gromov, 
K.Ya.; Islamov, TA; Bf ey V.V.; Lebedev, N.A.,; 
Tangabaev, A.A. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27227 (INIS-mf—6819, pp 128) Decay of '**Lu (Tsub(1/ 
2) = 2 oe Adam, L.,; mov, K.Ya.; Gons, Z.; Praz- 
hak, F.; Yakhim, M. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27228 (INIS-mf—6819, pane A 129-130) Excitation of **Er 
levels in the ( ~¢ iu Bondarenko, V.A.; Grigor’ev, 
E.P.; Prokefen, T. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27229 (INIS-mf—6819, pp 131-132) Excitation of ‘Er 
levels in the (n,n’y) reaction. Bondarenko, V.A.; Grigor’ev, 
E.P.; Prokof‘ev, P.T. 1981. (In Russian). NTIS (U 
Only), PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27230 (INIS-mf—6819, pp 133) ‘Er ” ” level. 
Grigor’ev, E.P. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27231 (INIS-mf—6819, pp 134) '*"Yb decay. Abduraza- 
kov, A.A.; Gromov, K.Ya.; Islamov, T.A.; Kononenko, 
G.A.; Tangabaev, A.A. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27232 (INIS-mf—6819, pp 136-137) Excitation of ‘Er 
levels in the (n,n’y) reactions. Bondarenko, V.A.; Grigor’ev, 
E.P.; Prokof'ev, PT 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27233 (INIS-mf—6819, p ak A. 
tra at the '?Lu _ decay. heh A. Gromov, KY 
1981. (in Russian). NTIS (US Sales Only), ME 
AOl. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27234 (INIS-mf—6819, pp Bg) Existence of transitions 
from Esub(y) > 2200 keV in the —» 12Yb decay. Med- 
vedev, A.L; Ter-Nersesyants, V.E.; Uchevatkin, I.F.; Shes- 
topalova, S. 1981. (In Tentonk NTIS (US Sales Only), PC 
A99/MF AOI. Order Number DE82780313. , 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27235 (INIS-mf—6819, p: ane Study on the decay 
of ‘*Lu oriented in = gado! matrix. Kratsikova, T.I.; 
Davaa, S.; Finger, M.; Lebedev, , NAS Pavlov, V.N. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27236 (INIS-mf—6819, pp 148) Sup(174g)Lu decay. 
Batsev, S.; Vylov, Ts.; Gudov, V.I.; Uchevatkin, I.F. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOI. 
Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27237 (INIS-mf—6819, “bP 150) Study on the ‘Hf in 
the (n,n’y) reaction. Beitin'sh, M.R.; Guseva, T.V.; Simon- 
ova, L.I.; Prokof'eva, P.T. 1981. (In Russian). NTIS (US 
Sales Only) PC A99/MF A0Ol. Order Number 
DE82780313. 


From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27238 (INIS-mf—6819, pp 149) Gamma radiation of the 
sup(174m) decay. Batsev, S.; Vylov, Ts.; Gudov, V.I.; Uche- 
vatkin, I.F. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27239 (INIS-mf—6819, pp 151) Measurement of gamma 
radiation linear polarization of the ‘**Ta oriented nuclei. No- 
vakova, D.; Rzhikovska, I.; Benda, V.; Ferentsei, I.; Finger, 
M. 1981. (In Russian). NTIS (US Sales Only), PC A99 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27240 (INIS-mf—6819, pp 153) sup(188m)Ir isomer 
decay scheme. Romanii, I.A.; aeieupsien Yu.N. 1981. (in 
Russian). NTIS (US Sales Only), PC A99/MF AOl1. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27241 (INIS-mf—6819, pp 262) Resonance scattering of 
high energy gamma quanta, emitted in radioactive decay of 
isotopes, removed from {-stability valley. Gangrskii, Yu.P.; 
Zhuchko, V.E.; Miller, M.B.; Mikhailov, L.V.; Kharisov, 
LF. 1981. (in Russian). NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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BL—12652, 203-208) Target fragmentation 
eV/u to 2160" eV/u. Loveland, W. T= es, 
State Univ. Corvallis); McGaughey, P.L.; Moody, 
Kraus, RH. Jr.; Al ett, K.; cFarland, RM; 
G.T. Oct 1981. "NTIS, PC A99/MF A0l. Order Sane 
DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 atey 5080. 
average target fragment energies and momenta were 
measured in the reaction of C, *O, and Ne with ‘Ta and 
197 Au at 12 different projectile energies 
(7,13,17,19,50,75,80,86,250,400,1000, and 2100 MeV/u). The data 
support the conclusion there is a slow continuous evolution of reac- 
tion mechanism(s) with increasing projectile energy. The momen- 
tum imparted to the target fragments in the interaction of heavy 
ions with **’Au increases with increasing projectile energy from 7 
MeV/u to 19 to 50 MeV/u and then decreases with further in- 
creases in projectile energy. There is considerable momentum trans- 
fer to the target in the interaction of 50 to 86 MeV/u “C with 
heavy targets. These results are best described by the generalized 
firestreak model. They are inconsistent with the generalized critical 
angular momentum model, and with the notion of time dilation 
being responsible for decreasing momentum transfer at higher pro- 
jectile energies and do not agree with a number of models of pe- 
ripheral reactions. 


from 10 


27243 (ORNL—5787, pp 55-59) Neutron emission in re- 
actions induced with carbon, oxygen, and neon ions, Beene, 
J.R.; Cheynis, B.; Ferguson, R.L. (Oak Ridge National 
Lab, TN). Nov 1981. NTIS, PC Al2/MF AOl. Order 
Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Neutron emission associated with deeply inelastic (DI) prod- 
ucts, with evaporation residues (ER), and with fission fragments 
(FF) has been investigated. The systems studied were **O + Nb, 
2C + Gd, 8C + "Gd, and Ne + ™°Nd. Neutron spectra 
and angular distributions were obtained by means of eight liquid 
scintillator detectors deployed around a thin-walled spherical cham- 
ber. Surface-barrier detectors were located inside the chamber for 
the purpose of detecting the coincident ER, FF, and DI products. 
The ER and FF were identified by means of their time of flight 
relative to the cyclotron rf structure, and DI products were identi- 
fied in a AE-E telescope. Results are reported. 


27244 ORNL—5787, PP 83-84) Lifetimes of rotational 


states in **Sm. Johnson, N.R. (Oak Ridge National Lab., 
TN); Sturm, R.J.; Sayer, R.O.; Guidry, M.W.; Eichler, E: 
Hensley, D.C.; Singhal, N.C. Nov 1981. NTIS, PC A12/ 
MF AOl1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Measurements of the lifetimes of collective nuclear states 
provide detailed information on the nuclear shape corresponding to 
those states. A particularly interesting region for such studies is the 
beginning of the rare-earth nuclei, where the addition of only a few 
particles precipitates a rapid transition from spherical to deformed 
structure, with a small region of vibrationally soft nuclei lying be- 
tween. Lifetime measurements were made for I = 10 in the 
ground-state rotational band of the nucleus ‘Sm, and the results 
are discussed in the light of the fact that **Sm lies on the de- 
formed edge of this transition region. These measurements were 
carried out by the Doppler-shift recoil-distance (plunger) method. 


27245 (ORNL—5787, pp —s Measurements of the re- 
duced transition probabiliti Ws 1s 15 1S MGS wih 
*86Xe projectiles. Lee, 1.Y. (Oak Ridge National Lab., TN); 
Sugihara, T.T.; Robinson, E.L.; Johnson, N.R.; Gui idry 
M. ; Diamond, R.M.; Stephens, F.S. Nov 1981. NTIS, PC 
A12/MF A0Ol. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

Coulomb excitation measurements were performed on five 
even-even Gd isotopes. The Doppler-shift-corrected y-spectrum of 
188Gd and the y-spectrum of Gd are shown. Lifetime meas- 
urements were carried out using the Doppler-broadened line-shape 
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method. The lifetime of the 8*, 10*, and 12* states of **Gd, ™*Gd, 
and *Gd are listed and compared to results from the rotational 


model. (WHK) 


27246 (ORNL—5787, pp 86-87) High-spin states in 
1 Yb, Riedinger, L.L. (Univ. of Tennessee, Knoxville); 
jorth, S.A.; LY.; Haenni, D.R.; Johnson, N.R.; 
.K.; Robinson, R.L. Nov 1981. NTIS, PC Al2/MF AOl. 
Order Number DE82002438. 
In Physics Division progress report for period ending June 
1981. 
= A multidetector array was used to study ' Yb by the (7°Ne, 
4n) reactions at 107 MeV. The yrast band and two side bands are 
plotted and high spin states up to I = 34 are identified. (WHK) 


27247 ag p 87-88) New yrast bands in ** 
14H, Riedinger, ie. of Tennessee, Knoxville); 
Fewell, M.P.; Cricetalas J.S.; Lee, LY.; Ower, H.; 
D.R.; Hj rth, S.A.; Johnson, N.R. Nov 1981. NTIS, PC 
Al2/M AO1. Order Number DE82002438. 

In Physics Division progress report for period ending June 

1981. 

_ The N = 90 nuclei “Yb and “*Er both exhibit second 
yrast back bends at H-bar = 0.41 MeV. Theoretical calculations 
suggest that the alignment of h/sub 11/2/ protons is responsible for 
that crossing, but then an oscillation of the strength of this crossing 
with proton number should be evident. To search for this effect in 
light Hf (Z = 72), measurements have begun on the virgin nuclei 
162 14Hf (no known excited states). The reactions used were 
48Sm(*Ne, 4n) Hf at 114 MeV and '‘*Sm(**Ne, 4n) ‘Hf at 
123 MeV. Results are reported. (WHK) 


27248 (ORNL—5787, pp 90) Lifetime measurements in 
182Dy. Guidry, M.W. Univ. of Tennessee, en 
Johnson, N.R.; Lee, I.Y.; Diamond, R.M.; Stephens, F 
Nov 1981. NTIS, PC Al2/MF AOI. ‘Order tho 
DE82002438. 

In Physics Division progress report for period ending June 

1981. 

" Multiple Coulomb excitation and Doppler-broadened line 
shape (DBLS) methods were used to study the nucleus '*Dy. The 
Coulomb excitation measurements utilized 1-mg/cm? targets and 
595-and 623-MeV **Xe beams with gamma rays detected in coinci- 
dence with scattered particles. By using multiplicities determined 
from an Nal array, expected systematics, and variation of intensity 
with particle scattering angle and incident energy, levels in the 
ground band have been assigned through spin 20 (spins 14 to 20 
were not known before). They are displayed. (WHK) 


27249 (ORNL—5787, pp 93-95) Interacting boson ap- 
ee na eo 
transitions in ‘®~!Er. McGowan, F.K. (Oak Ridge Na- 
tional Lab., TN). Nov 1981. NTIS, PC A12 A0l. 
Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The B(E2) values for the different decay modes of the 2* 
states in ‘*™!"Er are compared with theoretical predictions from 
the IBA model. Results are tabulated and discussed. (WHK) 


ORNL—5787, pp 95-96) Coulomb excitation 
isotopes. 


27250 

study of '*? 1% 186w Hubert, P. (Centre d’Etudes 
Nucleaires de Bordeaux-Gradignan, France); Sergolle, H.; 
La Grange, J.M.; Roulet, C.; Colombani, P.; Vanhoren- 
beeck, J.; Johnson, N.R. Nov 1981. NTIS, PC A12/MF 
AO1. Order Number DE82002438. 

~ om Physics Division progress report for period ending June 

, 1981. 

The multiple Coulomb excitation method was applied to the 
transitional nuclei '*? '** '**W by using a 340-MeV “Kr beam from 
the ALICE accelerator in Orsay. Deexcitation gamma rays inter- 
cepting a Ge(Li) detector at 22° to the beam were measured in co- 

with Kr projectiles scattered into two silicon detectors 
positioned at 93 and 122° The extracted gamma-ray yields were 
then compared with the theoretical calculations performed with the 
use of E2 and E4 matrix elements in the Winther-deBoer code. 
(WHK) 
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27251 (ORNL—5787, 163-165) Unique te poet ng 
structure: the scutean-athont even-Pt isotopes and particle- 
core coupling in **’Au. Grimm, M.A. (Louisville Univ., 
KY); Wood, J.L.; Cole, J.D.; Zganjar, E.F. Nov 1981. 
NTIS, PC Al2/MF AOl1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The structure of the neutron-deficient even-Pt isotopes is 
briefly discussed and a preliminary level scheme for ***Pt is given. 
Also, the level scheme of '*7Au is shown schematically. (WHK) 


27252 (ORNL—5787, pp 197-198) = seg gg 
and classical-limit calculations for 
heavy systems. Rhoades-Brown, M.J. (Oak Ridge National 
Lab., TN); Donangelo, R.J.; Guidry, M.W.; Neese, R.E. 
Nov 1981. NTIS, PC A12/MF AOl. Order Number 
DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

To test and understand the validity of semiclassical methods, 
a theory-theory comparison of quantal and CLSM calculations was 
performed for the inelastic scattering reaction “Ar + ‘Gd at E/ 
sub lab/ = 120 MeV to 185 MeV, exciting the ground-state rota- 
tional band of Gd up to the 12* state by multiple quadrupole ex- 
citation. This energy range includes regions of Coulomb excitation, 
Coulomb-nuclear interference, and strong absorptive damping. The 
CLSM calculations are compared with two quantum-mechanical 
calculations for 180° scattering. The 8* state is the highest classical- 
ly allowed excited state for this energy range. (WHK) 


27253 (ORNL—S5787, pp 198-199) Angular localization 
and approximations to the deformed nuclear potential in 
heavy-ion reactions. Donangelo, R.J. (Universidade Federal 
do Rio de Janeiro, Brazil); Guidry, M.W.; Neese, R.E.; 
Rhoades-Brown, M.J. Nov 1981. NTIS, PC ’A12/MF AOI. 
Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The excitation probabilities for J = 0 and 180° inelastic scat- 
tering of “Ar on Gd by CLSM calculations using an exact de- 
formed Woods-Saxon potential are graphed. (WHK) 


Structure and decay of the highly mixed 13/2* 
Po i71Er, Kreiner, A.J.; Bond, P.D.; Baktash, C.; Bar- 
rette, J.; Thorn, C.E.; Collins, M.T. (Brookhaven National 
Laboratory, Upton, New York 11973). Physical Review [Sec- 
tion] C: Nuclear Physics; 25: No. 2, 866-871(Feb 1982). 

The previously unknown structure and decay of the lowest 
two 13/2* levels in ‘Er have been studied following the 
17Er('*O,'5O) reaction via a particle-gamma coincidence measure- 
ment utilizing a quadrupole-dipole-dipole-dipole spectrometer. 
Properties of these levels, which are highly mixed in K, are com- 
pared to quasiparticle plus rotor model calculations which repro- 
duce the general features of the particle and gamma-ray data well. 


Alpha spectroscopy of nuclides produced in the in- 
comnatine of 5 GeV with heavy element targets. 
Bowman, J.D.; Eppley, R.E.; Hyde, E.K. (Lawrence Berke- 
ley Laboratory, University of of California, Berkeley, Califor- 
nia 94720). Physical Review [Section] C: Nuclear Physics; 25: 
No. 2, 941-951(Feb 1982). 

Alpha particle energies were redetermined to an accuracy of 
2 to 5 keV for a group of 40 neutron-deficient nulcides with atomic 
numbers ranging from 65 to 68. Improved half-life values were 
measured for 10 of these nuclides. Weightless samples containing 
mixtures of these activities were prepared by use of the helium jet 
transport technique to remove spallation and fragmentation prod- 
ucts recoiling from targets of U, Th, Au, and Ta bombarded with 5 
GeV protons. Experimental and calibration techniques are dis- 
cussed in detail. Implications of the results for the mechanism of re- 
action of 5 GeV protons with complex targets are briefly discussed. 
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27256 165Ho+ °*Fe reaction at E/sub lab/ = 462 MeV. 
Hoover, A.D.; Birkelund, J.R.; Hilscher, D.; Schroeder, 
W.U.; Wilcke, W.W.; Huizenga, J.R.; Breuer, H.; Mignerey, 
A.C.; Viola, V.E. Jr.; Wolf, K.L. (Departments of Chemis- 
try and Physics and Nuclear Structure Research Labora- 
tory, University of Rochester, Rochester, New York 14627). 
— Review [Section] C: Nuclear Physics; 25: No. 1, 256- 
277(Jan 1982). 

The system *“Ho+ Fe was studied at a bombarding 
energy of E/sub lab/ = 462 MeV. The experimental Z distribu- 
tions measured as a function of angle and energy are discussed. Thr 
integrated fragment Z distribution of the light reaction fragment is 
fairly broad and centered close to the charge of the projectile. The 
kinetic energy distribution extends from the quasielastic region 
down to energies smaller than the Coulomb energy of touching 
spherical nuclei. The angular distribution is peaked forward of the 
quarter-point angle and rises at small angles, which is interpreted as 
due to orbiting. Correlations of observed fragment Z distributions 
with energy loss give an indication of the progress of the reaction. 
Charge distributions show an average drift towards larger asymme- 
try and an increase in width with increasing energy damping. Re- 
sults are presented taking account of the Coulomb barrier for two 
choices of the scission radius. With the aid of a phenomenological 
description, the initial angular momenta I/sub i/ and interaction 
times are deduced. Interaction times are compared to other charac- 
teristic times for the reaction as a function of 1. Results from a clas- 
sical dynamical model using a proximity formalism and one-body 
transport are shown for comparison to experimental observables 
and deduced quantities. The influence of a neck degree of freedom 
on the calculated trajectories is studied in some detail. 


27257 Description of M1 transitions in deformed even- 
even nuclei with the in boson approximation. 
Warner, D.D. (Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review Letters; 47: No. 25, 1819- 
1822(21 Dec 1981). 

Empirical values of E2/M1 mixing ratios in even-even de- 
formed nuclei are compared with the predictions of the interacting- 
boson-approximation (IBA) model. It is shown that the IBA results 
are equivalent to those obtained from a geometrical approach, and 
also lead to certain unique predictions concerning the relative mag- 
nitudes and signs of the 5(E2/M1) values. The application of the 
IBA M1 operator in other regions is also discussed. 


27258 159Tb(t,a)"**Gd reaction with 17 MeV polarized 
tritons. Burke, D.G.; Hammaren, E.; Swift, C.L. (McMaster 
Univ., Hamilton, Ontario (Canada). Tandem Accelerator 
Lab.); Cizewski, J.A.; Flynn, E.R.; Sunier, J.W. (Los 
Alamos Scientific Lab., NM (USA)); Lovhoiden, G. 
(Bergen Univ. (Norway)). Nuclear Physics [Section] A; 366: 
No. 2, 202-220(17 Aug 1981). 

The °Tb(t vector,a) *Gd reaction has been studied using 
17 MeV polarized tritons from the Los Alamos Scientific Labora- 
tory Tandem Van de Graaff accelerator. The a-spectra were ana- 
lyzed with a Q3D magnetic spectrometer. The observed analyzing 
powers for most of the strong transitions have large magnitudes 
similar to those observed for (t vector,a) studies with neighbouring 
even-even targets. This is consistent with a Nilsson model descrip- 
tion of the two quasiparticle states populated in “®Gd, in which 
most of the strong transitions would be expected to be dominated 
by a single j-value. The present results provide strong confirmation 
of the previously suggested assignments of the 1380 keV (Ksup(7) 
= 4*) and 1930 keV (Ksup(z) = 1*) band heads as [5/2* [413] +- 
3/2* [411]] configurations. Several rotational members of the 
Ksup(7) = 1” octupole band were populated via the [5/27 [532] - 
3/2* [411]] component of this vibration, and from the observed 
strenghts it is estimated that this two quasiparticle admixture makes 
up approx. equal to 45% of the octupole vibration. Strong transis- 
tions to several levels above 2 MeV excitation are dominated by 1 
= 5, j = 11/2 transfers, and these are ascribed to pickup of a 5/ 
2- [532] proton. The spin 5, 6 and 7 members of the ksup(77) = 47, 
[5/27 [532] + 3/2*[411]] band have been assigned at 2176 keV, 
2282 keV and 2418 keV, respectively. Whereas previous studies 
have shown that the (t,a) reaction with polarized tritions is a very 
useful spectroscopic technique when used with even-even target 
nuclei, the present results extend the proven effectiveness to cases 
of odd-mass deformed targets. 
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27259 Recent its at Brookhaven: level structure 
of N=86 isotones *°Yb and ‘°Gd, Sunyar, A.W. (Brookha- 
ven National Lab., Upton, NY (USA)). Physica Scripta; 24: 
No. 1, 298-300(Jul 1981). 

From 50. Nobel symposium on nuclei at very high spin - 
Sven Goesta Nilsson in memoriam; Oerenaes, Sweden (23 - 27 Jun 
1980). 

States of the N=86 isotones “*Yb and “°Gd have been 
studied by means of the **Sm(**O, 4n)'**Yb, '*In(“Ti, p2n)**Yb 
and the ™*Sn(*°Si, 4n)**°Gd reactions. Levels have been estab- 
lished to spin 36(h/27) and over 12.5 MeV in excitation in Gd 
and to beyond spin 25(h/27) in **Yb. The systematics of levels in 
the N=86 isotones from ™°Gd to “*Yb are described, and the 
near-spherical shell model description for states in this region to 
near spin 30(h/27) is discussed. A Tsub(1/2)=6 ns, 72 keV iso- 
meric transition in Yb has been discovered, and an E1 multipo- 
larity is assigned to this transition. The spin-parity of the isomeric 
state is established as 11~. 


27260 Neutron resonances of odd-odd radioactive iso- 
topes. Vertebnyi, V.P.; Vorona, P.N.; Kaltchenko, A.I.; Kri- 
venko, V.G. (Acad of Sci of the Ukr SSR, Inst for Nucl 
Res, Kiev). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 881-885(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Kiev nuclear reactor WWR-M was used to study low 
energy neutron resonances for the set of radioactive isotopes: odd- 
odd isotopes /sup 192/Ir, /sup 154/Eu, /sup 152/Eu and odd-even 
one /sup 155/Eu. It was found an argument that odd-odd isotope 
radiative widths are much larger than those for neighboring odd- 
even isotopes. Neutron resonance energies for /sup 192/Ir are those 
(in eV): 0.252; 0.55; 2.07; 3.14; 4.38; 9.47; 12.87, for /sup 154/Eu-- 
0.196; 0.898; 1.42; 5.2; 5.7; 6.9; 9.4; for /sup 155/Eu--0.603; 4.2; 10.8. 
The observed average level spacings D/sub obs/ after including 
corrections for missing of the weak levels are those: /sup 192/Ir-- 
(0.63/plus or minus/0.14) eV, /sup 154/Eu--(0.92/plus or minus/ 
0.17), /sup 152/Bu--(0.25/plus or minus/0.04) eV. 18 refs. 
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REFER ALSO TO CITATION(S) 26819, 26993, 26996, 27006, 27011, 27030, 
27049, 27064, 27065, 27075, 27097, 27123, 27169, 27176, 27178, 27184, 27193, 
27200, 27242, 27255, 27260, 27288, 27371, 27371 


27261 (INIS-mf—6819, pp 220) Self-consistent calcula- 
tion of the ?°*Pb Pal’chik, V.V.; Pyatov, N.L; 
Fayans, S.A. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27262 (INIS-mf—6819, pp 224) Fragmentation of the 
sup(205, 207)Pb neutron-hole states. Voronov, V.V.; Chan 
Zu Kkhyong. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27263 (INIS-mf—6819, pp 237) Isoscalar EL-resonances 
in 78Pb, Pal’chik, V.V.; Pyatov, N.I.; Fayans, S.A. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27264 (INIS-mf—6819, pp 275) Autoionization of k-shell 
of atom in beta decay with account for screening and relativ- 
istic effects. Batkin, I.S.; Kopytin, I.V.; Smirnov, Yu.G.; 
Churakov, T.A. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27266 (INIS-mf—6819, pp 354) Study on the relativistic 
proton interaction with Pb. Antonenko, V.G.; Belozerov, 
A.V.; Vinogradov, A.A. 1981. (In Russian). NTIS (US 
Sales b A99/MF AOl. Order Number 
DE82780313. 


From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27266 (INIS-mf—6819, pp 527) Induced pseudoscalar in- 
teraction in usual and radiative captures of muons by heavy 
nuclei. eee, E.Kh. 1981. (In Russian). NTIS (US 
Sales )» PC A99/MF AOl. Order Number 
DEH2780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27267 (INIS-mf—6819, 
ratio of —— of m jum 
Zhivopistsev, F.A.; 


Foie NP. inelastic nucleon scattering. 
N.P. 1981. (In Russian). NTIS (US Sales Only), PC 
ASS/MF A011. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


490) To the problem on the 
direct and 


27268 (INIS-mf—6819, pp 493) Effect of statistical cor- 
relations of amplitudes in the deep inelastic heavy ion colli- 
sions. V ydrug-Vlasenko, S.M.; Konstantinov, B.D.; Strutins- 
kii, V.M. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A0O1. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


py and nuclear 


27269 (INIS-mf—6819, pp 154) Nuclear g factor and 
structure of the 312 keV state in **Au. Seileiun, B.L; 
Levon, A.I.; Nemets, O.F.; Sevastyuk, O.V.; Lebedev, 
V.N.; Onishchenko, G.N.; Zalyuboskii, ae 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 
From 31. conference on nuclear 

structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


27270 (INIS-mf—6819, pp, 1 155) Study on the low-intensi- 
ty gamma transitions of the *’Bi decay. ienko, V.A.; 
Vorontsovskii, A.V. 1981. (In Russian). sient’ NES (Us Sales 
Only), PC A99/MF A0O1. Order }-meoeg DE82780313. 

From 31. conference on nuclear y and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27271 (INIS-mf—6819, pp 156-157) Transition multipoli- 
ties of ®*Po, Vakhtel’, V. VM- Vylov, Ts.; Golovkov, N.A. 
1981. (in Russian). NTIS (US Sales Only), PC A99/MF 
AOl. Order Number DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


27272 (INIS-mf—68 19, 160) Gamma-gamma coinci- 
dence of the **At decay - Vakhtel, V.M.; Dzhelepov, B.S.; 
Karakhodzhaev, A.; ym M.Ya.: Norseev, Yu.V.; 
Popova, T.L.; Prikhodtseva, V.P.; Chumin, V.G. 1981. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. Order 
Number DE82780313. 
From 31. conference on nuclear 

structure; Samarkand, USSR (14 Apr 1981). 


py and nuclear 


27273 (INIS-mf—6819, pp 336) Excitation of collective 
Soe & tees eee A A approximately 190-200 at low energy 
neutron scattering. Popov, V.I.; Surkova, I.V. 1981. 
Gan ‘Rus Russian). NTIS (US Sales Only), PC A99/MF AOl. 
a DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 
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27274 (LBL—12652, 272-277) pe correlations 


in nuclear breakup by > a. Stein- 
berg, E.P.; Freedman, M.S.; Gutbrod, H.H. (Argonne Na- 
tional Lab., IL). Oct 1981. NTIS, PC A99, A0l. Order 
Number DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 a, oe. 
interactions of 5 GeV protons, 5 GeV ‘He ions, and 5 
to 42 GeV *Ne ions with **’Au have been investigated in experi- 
ments at the LBL Bevalac. Masses, kinetic energies, and angular 
correlations between coincident heavy (A > 12) fragments were 
measured along with the associated multiplicity of fast charged par- 
ticles. 


a ey pp 730-735) Fragment-spray corre- 
in high energy heavy ion collisions. Warwick, AL A.L 
(Argonne National Lab., D): Gutbrod, H.H.; Kaufman, 
B. Oct 1981. NTIS, PC A99/MF AOl1. Order Number 
DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 Ma nity 

analyzed results of an experiment performed at the 
Bevalac last year are presented, focusing on heavy ion collision 
leading to final states with heavy target fragments moving slowly 
in the laboratory frame. Typically, fragment energies are in the 
range 0.3 MeV/n to 3 MeV/n. Fragments across the entire mass 
range are measured. 


27276 (NSSRP—31, PP 172-181) Unnatural- ~parity tran- 
sition in (p,t) reactions. Toba, Y. (Tsukuba Univ., Sakura, 
Ibaraki (Japan). Tandem Accelerator Center). 1980. (In Jap- 
anese). Dep. NTIS (US Sales Only). 
From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 
¢ analyzing power for the reaction *°*Pb(p vector,t)?°*Pb 
netinn te Gn Gabel aiiinr ¥° aiete ah 1.34 MeV was measured 
at E sub(p) = 22.0 MeV. The cross section of this reaction was 
fitted well by a two-step (p,d,t) calculation, but the analyzing 
power was not at all. Effects of other reaction mechanisms, e.g. 
(p,d*,t) and (p,p’,t) processes, were estimated and found to be small. 


(0 IRNL—5787, pp 98-100) Coulomb excitation of 
sates 1, 191 193Tr and a test of the particle-asymmetric-rigid- 

model description of these states. McGowan, F.K. 
(Oak Ridge National Lab., TN); Lee, I.Y.; Guidry, M.W.; 

ond, R.M.; Saladin, IX; Johnson, NR; Milner, W.T:; 
Roulet, C.; Stephens, F:S.; Hussein, A.A. Nov 1981. NTIS, 
PC A12/MF AO1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

A level diagram of states and transitions observed by Cou- 
lomb excitation of Ir with 160-MeV “Ar ions is given. The ex- 
perimental y-ray yields are compared with the predictions of the 
particle-asymmetric-rigid-rotor model for transitions within the ro- 
tational-like band based on the 3/2* ground state of }*'Ir. Also, the 
experimental and calculated results are compared for the transitions 
from the decay of the Ki Ji/sup 7/ = 7/2, 7/2* state at 686.3 keV 
in Ir. (WHK) 


27278 a grey p 159-161) Radioactive decay of 
2T] and ‘Pb. -— oe C. (Eastern Kentucky Univ., 
Richmond); Riedinger t L.L.; Bin, , C.R.; Turner, F.E.; 
Toth, K.S.; Carter, H.K.; Mlek ij, R.L;; Spejewski, E.H. 
Nov 1981. NTIS, PC Al2/MF AOl. Order Number 
DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The decays of ***T1 and ‘*Pb were investigated by obtain- 
ing gamma-ray and conversion-electron multiscaled singles spectra 
and y~y and x~y coincidence measurements. Half-lives of the 2~ and 
7* isomers in ™*T1 were determined to be 9.4 +- 0.2 and 10.8 +- 
0.3 min respectively. The 7* isomer decays primarily to a group of 
negative-parity states built upon a 5~ state at 1843.9 keV in ™*Hg. 
The 2~ isomer populates the low-lying positive-parity states in addi- 
tion to a number of states in the region of 1 to 2.5 MeV. Decay 
schemes are given. 
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27279 High-spin states in ** At. Sjoreen, T.P.; Fossan, 
D.B.; Garg, U.; Neskakis, A.; Poletti, A.R.; Warburton, 
E.K. ent of Physics, State University of New 
York, Stony Brook, New York 11794). Physical J eview [Sec- 
tion] C: Nuclear Physics; 25: No. 2, 889-898(Feb 1982). 

The properties of high-spin states in *At have been studied 
with the *7Au(#*C,4n)® At reactions. In-beam measurements [with 
Ge(Li) detectors] of y-y coincidences, y-ray angular distributions, 
and pulsed-beam y timing were made to determine the decay 
scheme, level energies, y-ray multipolarities, spin-parity assign- 
ments, and isomeric life-times. High spin states up to 29/2 h were 
identified as either proton excitations of the (N = 126) *"*At nucle- 
us coupled to the ®*Pb(Z = 82) ground state or neutron excita- 
tions of **Pb coupled to the (mh/sub 9/2/)*9/2~ ground state of 
211 At. The lifetime measurements of the 25/2* 2062-keV state and 
the unobserved isomeric state (29/2*) above 2339 keV yielded 
mean lifetimes of 92(3) nsec and ~3 psec, respectively. 


Macroscopic description of isoscalar giant multi- 
pole resonances. Nix, J.R.; Sierk, A.J. (Max-Planck-Institut 
am. Sen ysik, D-6900 "Heidelberg, Federal Republic of 
Germany). Physical Review [Section] C: Nuclear Physics; 25: 

No. 2, 1068- 1069(Feb 1982). 

We correct two mistakes that cancel each other in our previ- 
ous derivation of a macroscopic expression for the isoscalar giant- 
resonance energy as a function of mass number and multipole 
degree, as well as discuss four additional effects that influence the 
energy. 


27281 Proton-hole excitations in %,?°Au from 
202 204Fig(t vector,a) reactions. Flynn, E.R.; Brown, R.E.; 
Sunier, J.W.; Gursky, J.M. (Los Alamos National Lab., NM 
say Cizewski, J.A. (Yale Univ., New Haven, CT 
SA). Wright Nuclear Structure Lab.); Burke, D.G. 
cMaster Univ., Hamilton, Ontario (Canada)). Physics Let- 
ters, [Section] B; 105: No. 2/3, 125-129(1 Oct 1981). 

The *°2,2°#ie(t vector,a) reactions have been performed to 
investigate the proton-hole states of *°',2°°Au, for which no knowl- 
edge of the level structures was previously available. The results 
yield ground-state masses and locate a number of excited states 
below 2.5 MeV in each nuclide. Spins and parities of these levels 
can be assigned from angular distributions of the analyzing power 
and differential cross sections, with the latter also being used to de- 
termine spectroscopic strengths. The results indicate a rather rapid 
fragmentation of single-proton strength as one goes away from the 
Z = 82 closed shell, indicating a more collective structure. 


27262 Calculated differential zri production spectra at 
ae ea Se Se SE eeeee & 8 ee eee Soe 

and comparisons with tal data, Alsmiller, R.G. Jr.; 
Gabriel, T.A.; Bishop, B.L. (Oak Ridge National Lab., TN 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 185: No. 1-3, 253-255(15 Jun 1981). 

Calculated results of the low-energy (< 100 MeV) z* pro- 
duction spectra from 28 GeV protons incident on a thick iridium 
target are presented and compared with experimental data. Experi- 
mental results are available at angels of 66°, 90°, and 133° with re- 
spect to the incident proton beam and comparisons with calcula- 
tions are given at each of these angles. The calculated and experi- 
mental results are in moderately good agreement (factor of 2-4) 
over the energy range considered. Calculated results of the neu- 
tron, proton, 7* and m~ energy spectra, averaged over the angular 
interval 45° to 75°, are also presented for energies <= 500 MeV. 


27263 ee eae On een eee He BNL- 
325. Holden, N.E. (Brookhaven Natl Lab, Upton, NY). Na- 
tional Bureau of Standards (U.S.), Special Publication; No. 
594, 743-746(1980). (CONF-791058—). 
From International conference on nuclear cross sections for 
weston Knoxville, TN, USA (22 Oct 1979). 
most common cross section standards for capture reac- 
tions in the thermal neutron energy region are gold, cobalt, and 
manganese. In preparation for the fourth edition of BNL-325, data 
on the thermal cross section and resonance integral were evaluated 
for these three standards. For gold, only measurements below the 
Bragg scattering cutoff were used and extrapolated to a neutron ve- 
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locity of 2200 meters/second. A non 1/v correction due to the 4.9 
eV resonance was made. The resonance integral is based on 
Jirlow’s integral measurement and Tellier's parameters. The reso- 
nance integrals for cobalt and manganese are based solely on inte- 
gral measurements because the capture widths of the first major 
resonance either vary by 20% in various measurements (cobalt), or 
have never been measured (manganese). Recommended 

cross sections and resonance integrals are respectively gold: 98.65/ 
plus or minus/0.9 barns, 1550/plus or minus/28 barns; cobalt: 
37.18/plus or minus/0.06 barns, 74.2/plus or minus/2.0 barns and 
manganese: 13.3/plus or minus/0.2 barns, and 14.0/plus or minus/ 
0.3 barns. 72 refs. 


yo Nuclear Properties And Reactions, A=220 And 
ve 


— ALSO TO CITATION(S) 26818, 27016, 27063, 27175, 27241, 27255, 


27264 (INIS-mf—6819, pp 211) Fission barriers for the 
transfermium elements. Tsvek, S.; Pashkevich, V.V.; Dudek, 
E.; Nazarevich, V. 1981. (In Russian). NTIS (US Sales 
Only), PC ‘A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27285 tre ie 72,78 311) }, Conantes of various 
methods of determination of the *°*Pu fission barrier by the 
data on the delayed (after electron capture) fission. Izosimov, 
I.N.; Naumov, Yu.V. 1981. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27286 (INIS-mf—6819, pp 398) Distribution of the total 
angular momentum projections on a symmetry axis in actinide 
nucleus strong-deformed states. Zaikia, N.I.; Kibkalo, Yu.V. 
1981. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27287 edanafeenengs p 446) To the problem of the 
relation between a-decay heavy nucleus fission, Nikitin, 
A.M. 1981. (In atte sn. 4 NTIS (US Sales Only), PC A99/ 
MF AOl1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27288 (INIS-mf—6819, pp 497) Difference in the fission 
of not very heavy and heavy nuclei by fast protons. Nesterov, 
M.M.; Petrov, V.F.; Tarasov, N.A. 1981. (In Russian). 
NTIS (US Sales Only), PC A99/MF AO1. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27289 (INIS-mf—6819, pp 161) Gamma radiation accom- 
panying the *?’Ac alpha decay. Vasil’ev, S.K.; egy 5 
B.S.; Ivanov, R.B.; Mikhailova, M.A.; Mozzhukhin, A.V 
Shestakov, B.I. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. Order Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
ee sepetans, USSR (14 Apr 1981). 


27290 (INIS-mf—6819, PP teak Existence of **'Pu long- 


lived isomer. Baranov, S.A.; Zelenkov, A.G.; Pchelin, V.A.; 
Rodionov, Yu.F.; Chistyakov, L.V. Shatinskii, ms 
Shvatsov, IK.; Shubko, V.M. 1981. (In ’ Russian). NTIS (US 
Sales Only), A99/MF AOl. Order Number 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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27201 we eee pp 187-190) Multilevel analysis of 
the *°*Pu total cross sections in the resonance range. Kole- 
- vv V.; Luk’yanov, A.A. (Gosudarstvennyj Komitet po 

I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Eline —— Inst.). 1980. (In Russian). Dep. NTIS (US 


aly 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The computer program for S-matrix manylevel analysis and 
corresponding resonance parameters for ***Pu total cross section in 
resonance region are presented. The values of the parameters ob- 
tained at the given error are in good agreement with each other. 
Discrepancies in the level position do not exceed the experimental 
error. 


27292 (ORNL—5787, es 68-69) Production of heavy ac- 
tinides and attempted uction of superheavy elements in 
the **U + De ne ee hk (Oak Ridge 

tional Lab., TN); Hahn, R.L.; Hulet, E.K. Nov 1981. IS, 
PC A12/MF AOl. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

The cross sections for transuranium isotope production from 
the **U + **Cm reaction are shown, and the upper limits for the 
production cross section of spontaneously fissioning superheavy ele- 
ments in the **U + **Cm reaction are given. (WHK) 


27293 (ORNL—5787,. PP 185-186) Measurement of the 
fission cross section of **‘Am. Dabbs, J.W.T. (Oak Ridge 
National Lab., TN); Johnson, C.H.; Bemis, C.E. Jr.; R 
K. Nov 1981. NTIS, PC A12/MF AOl. Order Number 
DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

A graph of the neutron fission cross section for **Am at 
10™' to 107 eV energy is given. (WHK) 


27294 (ORNL—5787, pp 186-187) Measurement of the 
induced 


neutron- fission cross section of /sup 242m/Am. 
Dabbs, J.W.T. (Oak kw National Lab., TN); Bemis, C.E. 
Jr.; Dougan, R.J.; Hoff, ; Raman, S. Nov 1981. NTIS, 
PC A12/MF AO1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

A graph of the neutron fission cross section for /sup 242m/ 
Am from thermal energies to 20 MeV is given. (WHK) 


27295 ee: gee J. Measurement of the 
fission cross section of at ORELA. Dabbs, J.W.T.; 
Bemis, C.E. Jr. (Oak Ridge National Lab., TN). Nov 1981. 
NTIS, PC A12/MF AOl1. Order Number DE82002438. 

In Physics Division progress report for period ending June 
30, 1981. 

A graph of the neutron fission cross section for **°Cf from 
thermal energy to 107 eV is given. (WHK) 


27296 Excitation energy at scission in thermal-neutron- 
induced fission. Mantzouranis, G.; Nix, J.R. (Max-Planck-In- 
stitut fuer Kernphysik, D-6900 Heidelberg, Federal Repub- 
lic of Germany). Physical Review [Section] C: Nuclear Phys- 
ics; 25: No. 2, 918-923(Feb 1982). 

For the thermal-neutron-induced fission of **U and *°U, 
we extract the internal excitation energy at the scission point by use 
of two different methods. The first method uses experimental data 
for *°U-+n/sub th/ on the neutrons and gamma rays emitted from 
doubly magic fission fragments, where the extra stability associated 
with shell closures makes the deformation energy small. Under the 
assumption that both fragments have equal temperatures, this yields 
an upper limit of 9.9 MeV for the total internal excitation energy at 
scission. The second method uses experimental data for **U+n/ 
sub th/ on odd-even effects in fission-fragment mass distributions 
and yields an average value of 5.6 MeV for the total internal excita- 
tion energy at scission when integrated over all fission-fragment ki- 
netic energies. In both cases the internal excitation energy at scis- 
sion is significantly smaller than that predicted by the one-body-dis- 
sipation theory of Swiatecki and co-workers and is instead much 
closer to that predicted by ordinary two-body viscosity. 
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27297 Nuclear deformation in the actinide region by 
proton inelastic scattering. Hansen, L.F.; Proctor, I.D.; 
Heikkinen, D.W.; Madsen, V.A. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Physical 
wo [Section] C: Nuclear Physics; 25: No. 1, 189-202(Jan 

Elastic and inelastic proton differential cross sections have 
been measured for ***Th and *°*U at incident energies of 20 and 26 
MeV. Scattered protons were detected with a split-pole spectrom- 
eter using a position sensitive delay-line proportional counter. 
Proton groups up to the 8* level in the ground state rotational band 
have been measured. The analysis of the data has been done using 
coupled-channel calculations for deformed nuclei. We have studied 
the sensitivity of the calculations to (a) the optical model param- 
eters, (b) the shape of the nuclear charge distribution, (c) the cou- 
pling scheme assumed among the levels, and (d) the magnitude and 
sign ( +- Bs) of the deformation parameters. The calculated multi- 
pole potential moments, obtained from the best fits to the data, 
agree well with the values deduced from proton measurements at 
other energies. They are also in good agreement with the values 
reported from Coulomb excitation and inelastic scattering using a 
particles and neutron probes. 


27298 Coupled channels and nuclear de-excitation in 
heavy ion reactions. Baltz, A.J. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Physical Review [Section] 
C: Nuclear Physics; 25: No. 1, 240-243(Jan 1982). 

A variation on the inward-outward method of solving cou- 
pled Schroedinger equations is presented, which facilitates calcula- 
tions for reactions induced by massive heavy ions in which many 
channels are open. Application is made to the 340 MeV “Ar+?*U 
reaction and a new physical phenomenon is predicted: nuclear de- 
excitation to the elastic channel. 


27299 Production of heavy actinides from interactions of 
160, 180, ?°Ne, and 7*Ne with *°Cm. Lee, D.; von Gunten, 
H.; Jacak, B.; Nurmia, M.; Liu, Y.; Luo, C.; Seaborg, G.T.,; 
Hoffman, D.C. (Nuclear Science Division, Lawrence Berke- 


. ley Laboratory, University of California, Berkeley, Califor- 


nia 94720). Physical Review [Section] C: Nuclear Physics; 25: 
No. 1, 286-292(Jan 1982). 

We have measured cross sections for the production of iso- 
topes of Bk through No in bombardments of **Cm with '*O, '*O, 
2°Ne, and **Ne ions at energies near the Coulomb barrier. In gen- 
eral, the peak of the mass-yield curve for each element is about two 
mass units larger for **O and **Ne than for **O and Ne, reflect- 
ing the neutron excess of the projectiles. The production cross sec- 
tions and maxima of the actinide isotopic distributions are at least as 
favorable for production of neutron-rich actinides as those meas- 
ured for irradiation of **U and **Cm with very heavy ions. The 
observation of so many neutron-rich products between the masses 
of the target and compound nucleus suggests a direct transfer reac- 
tion in which the product nuclide is formed with relatively low ex- 
citation which minimizes depletion from prompt fission. 


27300 Comparison of non-compound neutron and proton 
emission in **O induced reactions on ***U at 310 MeV. 
Kasagi, J.; Saini, S.; Awes, T.C.; Galonsky, A.; Gelbke, 
C.K.; Poggi, G.; Scott, D.K. (Michigan State Univ., East 
Lansing (USA). Cyclotron Lab.); Wolf, K.L. (Argonne Na- 
tional Lab., IL (USA). Chemistry Div.); Legrain, R.L. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
oo Physics Letters, [Section] B; 104: No. 6, 434-438(17 Sep 
1). 

The emission of energetic neutrons and protons in coinci- 
dence with fission fragments was measured for the reactions 
238U(1*O,nf) and ***U('*O,pf). Larger cross sections were observed 
for the emission of high-energy protons than for the emission of 
high-energy neutrons. The differences in spectral shapes and the 
implications for the coalescence model are discussed. 
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= om resolution photofission measurements using 
ture gamma rays, Yeh, T.R.; Lancman, H. (Brook- 
p obs "Coll NY). JEEE (nstltute of Electrical and Electronics 
}) Transactions on Nuclear Science; NS-28: No. 2, 

1288129 1(Aps 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

High intensity proton beams from the the Dynamitron at Brook- 
lyn College are used to generate monochromatic gamma rays from 
known (p,/gamma/) resonances in various nuclei. The gamma rays, 
whose energy varies continuously as a function of the angle with 
the proton beam, are used in turn to measure photofission cross sec- 
tions in /sup 238/U and /sup 232/Th. The number of suitable (p,/ 
gamma/) resonances is sufficient to cover the 5-13 MeV range of 
excitation energy with an average step of approximately 100 keV. 
For a resonance of average strength the yield is 10/sup 3/ photons 
per /mu/A of protons on target. The energy spread is typically 20- 
40 keV and a gamma ray energy resolution of 200 eV can easily be 
reached. 15 refs. 


27302 Measurement of the neutron-induced fission cross 
sections of americium-241 and americium-243 relative to ura- 
nium-235 from 0.2 to 30 MeV. Behrens, J.W.; Browne, J.C. 
(Lawrence Livermore Lab, Calif, USA). Nuclear Science 
and Engineering; 77: No. 4, 444-453(Apr 1981). 

This paper presents fission cross-section ratios for /sup 241/ 
Am and /sup 243/Am relative to /sup 235/U in the neutron energy 
range from 0.2 to 30 MeV. The fission cross-section ratios /sup 
241/Am:/sup 235/U and /sup 243/Am:/sup 235/U were measured 
as a function of neutron energy using ionization fission chambers, 
the threshold cross-section method, and the time-of-flight technique 
at the Lawrence Livermore National Laboratory 100-MeV electron 
linear accelerator. This paper presents only the highlights of the ex- 
periment and those details that were unique to the americium sam- 
ples. 26 refs. 


27303 Fission neutron multiplicity for the /sup 242m/ 
Am(,f) reaction. Howe, R.E.; Browne, J.C.; Dougan, R.J.; 
Dupzyk, R.J.; Landrum, J. H. (Lawrence Livermore Lab, 
Calif, USA). "Nuclear Science and Engineering; 77: No. 4, 
454-462(Apr 1981). 

This paper analyzes fission neutron multiplicity for the /sup 
242m/Am(n,f) reaction. The fission neutron multiplicity, v bar, of / 
sup 242m/Am(n,f) was measured relative to that of /sup 235/U(n,f) 
using the neutron time-of-flight facility at the Lawrence Livermore 
National Laboratory 100-MeV electron Linac. A comparison of the 
measured energy dependence of v-bar is made with semi-empirical 
models of neutron emission from the actinides. 22 refs. 


27304 Two new isotopes with N = 157: *°*Es and *°Cf, 
Lougheed, R.W.; Hulet, E.K.; Wild, J.F.; Qualheim, B.J.; 
Evans, J.E.; Dupzyk, RJ. (Calif 


ornia Univ., Livermore 
(USA). Lawrence Livermore National Lab.). Journal of In- 
organic and Nuclear Chemistry; 43: No. 10, 2239-2241(1981). 

The new nuclides **Es and **°Cf were produced by reac- 
tor-neutron irradiations of *°Es and **Cf. The B-decay half lives 
of **Es and **°Cf are 25.4 +- 2.4 (2c) min and 85 +- 18 (20) 
min, respectively. Effective cross sections of 55 +- 10 b were 
measured for the *°Es(n,y)***Es reaction and 4.5 +- 1 barns for 
the **Cf(n,y)**Cf reaction. 


27305 Calculated fission barriers, ground-state 
and particle separation energies for nuclei with 76< or =Z< 
or =100 and 140< or =N< or =184, Howard, W.M.; 
Moeller, P. (Theoretical Division, Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Atomic 
Data and Nuclear Data Tables; 25: No. 3, 219-285(May 
1980). 

We calculate fission barriers and ground-state masses for 
1125 nuclei 76< or =Z< or =100 and 140< or =N< or = 184. 
We use the macroscopic—microscopic method to calculate the 
energy as a function of elongation, necking, mass-asymmetric, and 
axially asymmetric shape coordinates. For the macroscopic model 
we use the droplet model with a 1973 set of parameters. The micro- 
scopic corrections are calculated by use of the modified oscillator 
model. The results are summarized in two tables. The first table 
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gives, for each nucleus, the heights relative to the ground state of 
the saddle points and minima of the fission barriers and the corre- 
sponding values of the shape coordinates. The second table gives 
the ground-state mass excess, the maximum barrier height, neutron 
and proton separation energies, and alpha and beta Q-values. 


27306 Neutron inelastic scattering cross sections of 7**U 
via (n,n/prime/sub gamma/). Mittler, A.; Couchell, G.P.; 

Schier, W.A.; Ashar, S.; Chang, J.H.; Wang, A.T.Y. Caiv 
of Lowell, Mass). National Bureau of Standards (U.S.), Sj 

cial Publication; No. 594, 680-684(1980). (CONF- 791058). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Level cross sectioins of /sup 238/U have been deduced from 
gamma-ray measurements at 125/degree/ following inelastic neu- 
tron scattering over an incident energy range of 0.70 to 1.96 MeV. 
A pulsed source of neutrons was produced via the /sup 3/H(p,n)/ 
sup 3/He reaction. The spectrometer system consisted of a 40-cm/ 
sup 3/ Ge(Li) detector surrounded by a large annular Nal anti- 
Compton detector, used in conjunction with time-of-flight electron- 
ics. Forty-five gamma transitions were observed for twenty-seven 
levels up to 1516 keV. Finite sample corrections, including neutron 
attenuation, gamma-ray attenuation and neutron multiple scattering 
were made for the disk-shaped scatterer. Results are compared to 
statistical compound-nucleus model calcultions and ENDF. 4 refs. 


27307 Neutron er bape any cross sections of 7°*Th 
obtained from (n,n/prime/sub gamma/) measurements. Egan, 
J.J.; Menachery, J.D.; B Kegel, G.H.R.; Pullen, D.J. (Univ of 
Lowell, Mass). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 685-689(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
ota Knoxville, TN, USA (22 Oct 1979). 

e /sup 232/Th(n,n/prime/sub gamma/) reaction has been 
studied up to 2.1 MeV bombarding energy for states with excitation 
energies from 700 to 1700 keV. Seventy-five gamma-ray transitions 
from forty-three above the first excited state have been observed 
from a disk scatterer with a 40-cm/sup 3/ Ge(Li) detector sur- 
rounded by an anti-Compton annulus of Nal(T1). The time-of-flight 
technique was employed to further reduce background. Cross sec- 
tions for twenty-two states are reported here. The data have been 
corrected for the finite sample effects of neutron and gamma-ray at- 
tenuation, and neutron multiple scattering. The results are com- 
pared to those of McMurray et al. and to the predictions of the 
compound nucleus statistical model. A compound nucleus plus 
direct interaction calculation is also shown for the 1/sup -/ state at 
714 kev. 7 refs. 


27308 Evaluation of actinide cross sections by integral 
experiments in fast critical assembly FCA. Mukaiyama, T.; 
Mitani, H.; Koyama, K.; Obu, M.; Kuroi, H. (Jpn At 
Energ Inst, Ibaraki). National Bureau of Standards (U.S.), 
Special Publication; No. 594, 552-556(1980). (CONF- 
791058—). 

From International conference on nuclear cross sections for 
ame Knoxville, TN, USA no Oct 1979). 

A preliminary study has been performed to determine the ef- 
fects of actinide cross sections uncertainties upon the long term 
characteristics of the actinide burning reactor. A program for the 
integral measurement of the actinides is planned at JAERI to im- 
prove the actinide cross section data. The small sample (20 gr) per- 
turbation and the reaction rate ratio are to be measured in the neu- 
tron spectra of varying hardness. Measurements are planned for / 
sup 237/Np, /sup 238/Pu, /sup 241/Am and /sup 243/Am. 13 refs. 


27309 238U) and 7°?Th capture rates in the FBBF. Harms, 
G.A.; Clikeman, F.M.; Johnson, R.H.; Borg, R.C.; Ott, 
K.O. (Purdue Univ, West Lafayette, Indiana). National 
Bureau of Standards (U.S.), Special Publication; No. 594, 572- 
575(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

The Fast Breeder Blanket Facility (FBBF) is designed to test 
mock-ups of fast reactor blankets. The FBBF currently has a two- 
region blanket consisting of natural UO/sub 2/, aluminum, and 
stainless steel. Neutron capture rates for /sup 238/U, /sup 232/Th, 
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/sup 197/Au, and /sup 55/Mn were measured at the midplane of 
the FBBF. A two-dimensional diffusion calculation of reaction rates 
in the facility was performed and the results compared with the 
measurements. The C/E values range from 0.99 to 0.57 for /sup 
238/U, 0.97 to 0.89 for /sup 232/Th, 0.95 to 0.85 for /sup 197/Au, 
and 1.21 to 0.88 for /sup 55/Mn. The calculation agrees well for 
materials not present in the FBBF (/sup 232/Th and /sup 197/Au) 
but diverged for /sup 238/U and /sup 55/Mn which are significant 
constituents of the facility. 10 refs. 


27310 Sy aye of coupled channel and spherical 
optical models in the analysis of thorium neutron cross-sec- 
tions. Garg, S.B.; Sinha, A.; Shukla, V.K. (Bhabha At Res 
Cent, Bombay, India). National Bureau of Standards (U.S.), 
Special Pub ication; No. 594, 711-714(1980). (CONF- 
791058—). 

a International conference on nuclear cross sections for 
uaeten = Knoxville, TN, USA (22 Oct 1979). 

has been made of local, nonlocal and de- 

formed coma models in the prediction of neutron cross-sections of 
/sup 232/Th. Coupled channel study makes use of the adiabatic ap- 
proximation and local and nonlocal optical model parameters have 
been extracted by making use of the measured total and elastic scat- 
tering cross-sections. 14 refs. 


27311 Branching ratio in **Am yy neutron ~~ 
ture in ***Am, Wisshak, K.; Wickenhauser, J.; peler, F 
(Kernforschungszent Karlsruhe, Ger). National 
Standards (U.S.), Special Publication; No. 594, 867-871(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
tochaeten! Knoxville, TN, USA (22 Oct 1979). “amr 

branching ratio in /sup 242/Am has been determined in 

a differential experiment at neutron energies of 14.75 MeV and 30 
keV. For that purpose, the total capture cross section has been de- 
termined with an accuracy of approximately 5% in the energy 
range 10-250 kev using kinematically collimated neutrons from the 
/sup 7/Li(p,n) and T(p,n) reaction. The partial capture cross sec- 
tion to the ground state of /sup 241/Am was measured by activa- 
tion. At 14.75 MeV monochromatic neutrons were obtained from a 
triple axis spectrometer at the FR2 reactor and at 30 keV quasi 
monoenergetic neutrons were produced by the /sup 7/Li(p,n) reac- 
tion at proton energies 25 keV above threshold. Preliminary results 
show good agreement with existing integral measurements and 
theoretical calculations. 13 refs. 


27312 Fission cross section of *°Cm from 10-* eV to 
10*eV. White, R.M.; Browne, J.C.; Howe, R.E.; Landrum, 
J.H.; Becker, J.A. (Lawrence Livermore Lab, Calif). Na- 
tional Bureau of Standards (U.S.), Special Publication; No. 
594, 496-499(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

neutron-induced fission cross section of /sup 245/Cm 

has been measured from .001 eV to 10 keV using the Lawrence 
Livermore Laboratory 100-MeV Linac. The resonance data are 
analyzed with a multilevel-multichannel R-matrix code. The statisti- 
cal distribution of R-matrix parameters extracted from the analysis 
are investigated, and comparisons are made with previous work. 4 
refs. 


27313 Absolute fast fission cross section measurements 
on *’Np. Grady, D.J.; Baldwin, GT: Knoll, G.F. (Univ of 
Mich, Ann Arbor). National Bureau of Standards (U.S.), 
— ‘end No. 594, 976-979(1980). (CONF- 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Nearly monoenergetic fluxes of neutrons were obtained 
using La-Be and Na-Be photoneutron sources. These small, spheri- 
cal sources were calibrated in the University of Michigan manga- 
nese bath facility, using NBS-II as a standard. Dual target foils 
were used in symmetric orientation to allow accurate calculation of 
the average neutron flux magnitude. Deposit masses were deter- 
mined by microbalance weighings. Fission fragments passing 
through limited solid angle apertures were recorded on polyester 
teach ctch filme, Preliminary seals give values ef 1.191 cad 1.365 


ureau of 
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barns at 770 and 964 keV, respectively. Final error estimates are ex- 
pected to be between 2 and 3%. 


27314 Chemical ares Ww of — oO. Schrack, 
R.A.; Bowman, C.D. National 
Bureau of Standards (U.S.), Gye Secial Pa a & 4 594, 105- 
107(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A difference on the order of 4% in the delayed neutron 
yield from /sup 235/U after fission induced by thermal neutrons 
has been previously reported for samples of U/sub 3/O/sub 8/ and 
UO/sub 2/. Both theoretical calculations and experimental checks 
have been made in an attempt to verify the effect. The calculation 
of the effect of phonon distribution on fission cross section using an 
Einstein model of the lattice phonon distribution shows no signifi- 
cant dependence on the chemical state. Experimental measurements 
of the fission fragment yield from thermal-induced fission of /sup 
235/U in UO/sub 2/ and U/sub 3/O/sub 8/ were made. The rela- 
tive fission fragment yield was: UO/sub 2//U/sub 3/O/sub 8/ 
7.9972/plus or minus/.0003 where the error is from the counting 
statistics only. 6 refs. 


27315 /sup 237/Np fission cross section measurements in 
the MeV energy region. Carlson, A.D.; Patrick, B.H. (NBS, 
Ww n, DC). National Bureau of ‘Standards (U.S.), Spe- 
cial Publication; No. 594, 971-975(1980). (CONF- 791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

Measurements of the energy dependence of the *"/Np neu- 
tron fission cross section have been made from 1 to 20 MeV at the 
NBS neutron time-of-flight facility. These data were measured rela- 
tive to the hydrogen scattering cross section with an annular 
proton telescope. The error for these shape measurements in 2 to 
3% throughout the entire energy region. 12 refs. 


27316 Automated system for nuclear data measurements 
and optimization. Volkov, N.G.; Gudkov, A.N.; Kovalenko, 
V.V.; Kolobashkin, V.M.; Kubjak, V.A.; Morozova, N.L; 
Poljushkina, E.V.; Finogenov, K.G. (Moscow Eng Phys 
Inst, USSR). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 878-880(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A computized system for simulation and optimizaton of the 
experiments for fission products yields measurements is described. 


In the course of simulating the shape of the apparatus the gamma- 


ray spectrum is calculated, thus providing the experimenter with 
means for experiment planning and optimization. 


27317 Perturbation theory and sensitivity analysis in fis- 
sion products kinetics. Usachev, L.N.; —* Yu.G.; 
Krivtsov, A.S. (Inst of Phys and Power Eng, Obninsk, 
Kaluga, USSR). National Bureau of Standards (U.S.), Special 
Publication; No. 594, 886-889(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

mathematical approach formulated in this study is ex- 

pected to be used for the analysis of errors and the determination of 
the nuclear data accuracies required in different aspects of the fis- 
sion products kinetics problem. 15 refs. 
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We review a model relativistic quantum field theory of the 
nuclear many-body problem containing baryons and vector and 
scalar mesons. A simple solution to the field equations exists which 
becomes increasingly valid as the density of the system increases. 
We review the implied properties of nuclear and neutron matter at 
all baryon densities. The properties of finite nuclei are discussed 
within the framework of the mean-field Thomas-Fermi approxima- 
tion. Serot’s work extending the theory to include m7 and rho 
mesons in a renormalizable non-abelian gauge thory is reviewed. 
Recent calculations of Horowitz and Serot of the properties of 
finite nuclei within relativistic Hartree theory based on this model 
are presented. Calculations of isoscalar and isovector collective ex- 
citations of nuclei within this coupled meson-baryon field theory 
are discussed. Since the model retains Lorentz covariance and in- 
cludes the meson degrees of freedom explicitly, it may be used to 
obtain insight into the behavior of nuclear matter under extreme 
conditions. The equation of state of neutron matter at all tempera- 
tures is examined. Kleppinger’s study of the behavior of the moving 
nuclear fluid and of sources in the moving fluid, and Bielajew’s 
analysis of the behavior of the nuclear medium undergoing ex- 
tremely rapid rotation are discussed. Corrections to the mean-field 
theory arising from quantum fluctuations, correlations (both short- 
range and long-range), and exchange are examined. Finally the mo- 
tivation and validity of this approach to nuclear structure theory is 
summarized. 
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me selected aspects of nuclear reactions in the intermedi- 
ate energy regime covered by the BEVALAC are reviewed. Con- 
centrating on the violent part of the reaction we discuss the princi- 
pal differences between and the limitations of the hydrodynamical 
and the dilute gaskinetic pictures from the perspective of isolating 
collective flow effects in a near model-independent way. The 
space-time development of the reaction is discussed within the cas- 
cade picture. While in the near future the sophisticated models will 
not be able to provide a detailed discussion of the spectra, pheno- 
menological approaches already allow a transparent survey of the 
systematics of inclusive data up to the far end of phase-space. As 
particular examples the extreme momentum components of protons 





and pions are discussed. The question to which extent do we under- 
stand the pion production, still remains open. 
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'e provide a microscopic basis for a previously used pheno- 
menological model of transport theory by starting from a simplified 
Boltzmann equation. This enables us to calculate the friction and 
diffusion coefficients of a Fokker-Planck equation. These are com- 
pared with the transport coefficients extracted from experimental 
data. Finally, we point out limitations of the current background 
models. 
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uclear collisions at intermediate energies may create tran- 

sient systems of hot nuclear matter that decay into many nuclear 
fragments. The disassembly of such a nuclear fireball is described as 
a two-stage process. In the primary explosion stage the system 
quickly fragments into nucleons and composite nuclei according to 
the available phase space. The explosion produces excited nuclei 
with half-lives longer than the time associated with the breakup. In 
the secondary evaporation stage, these nuclei decay, first by se- 
quential emission of light particles (neutrons, protons, alphas), later 
by electromagnetic radiation. The secondary stage in general 
changes the relative abundancies of the various fragment species. 
This general feature makes it essential to take account of the com- 
posite fragments before using d/p as a measure of the entropy of 
the initial source. The formation of unbound nuclei at the explosion 
stage also has the desirable effect of enhancing the final abundan- 
cies of particularly stable nuclei, e.g., ‘He. For neutron-excessive 
sources the presence of composite nuclei amplifies the ratio of ob- 
served neutrons and protons; this effect persists for heavier mirror 
systems. Predictions of the model are qualitatively compared to 
available experimental data. The model offers a convenient way to 
augment existing dynamical models, such as intra-nuclear cascade 
and nuclear fluid dynamics, to yield actual nuclear fragments rather 
than merely matter distributions. 
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(18 it 1981). 

t is suggested that the deuteron can be excited by strong in- 
teraction to an almost stable state consisting of three diquarks. We 
speculate that such an exotic color configuration might have a high 
cross section and be related to the abnormal nuclear fragments 
found both in cosmic rays and here at the LBL. 
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1981. NTIS, PC A99/MF AOl. Order Number 
DE82007918. 
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A theory of hot hadronic matter is being developed based on 
the present knowledge about strong interactions. Physically most 
important is the phase transition in which baryons and mesons are 
dissolved into the quark-gluon plasma. Essential quantity control- 
ling the occurrence of this transition is the energy density of ha- 
dronic matter. The heat and pions created in central high energy 
heavy ion collisions lower the necessary nuclear density to about 1 
to 3 times normal nucleon density at temperatures of the order of 
the pion mass. 
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From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

In a collision between two nuclei we distinguish between 
participants and spectators. Spectators are those nucleons which 
have not undergone any interaction and are still embedded in the 
fermi sea of the projectile or target nuclear fragment. Participants 
are all other nucleons. These experience two types of interaction; 
their primordial creation as a participant through interaction of par- 
ticipants with spectators, and initially by the collision of projectile 
spectators with target spectators; and collisions among participants 
which we call the process of rescattering. In order to describe nu- 
cleus-nucleus collision along these lines we use the Boltzmann 
equation. The validity of this equation rests on the assumption that 
we have a certain degree of diluteness in our system. Then all in- 
formation is contained in the one-particle distribution function and 
we can restrict ourselves to two-body collisions. 


27359 (LBL—12652, pp 648-654) Interaction and collec- 
tive effects in  classical-equations-of-motion calculations. 
Bodmer, A.R. (Argonne “National Lab., IL). Oct 1981. 
NTIS, PC A99/MF AO1. Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

We discuss results obtained with the classical-equations-of- 
motion (CEOM) approach, with particular reference to interaction 
(potential energy) and collective effects in central collisions of 
equal mass nuclei. The essence of the CEOM approach is the classi- 
cal calculation of all A = A/sub P/ + A/sub T/ trajectories using 
a 2-body potential V between all pairs of nucleons; V = V/sub 
short/ + V/sub long/ has a short range repulsion and a longer 
range attractive tail. In contrast to hydrodynamics, the CEOM ap- 
proach is microscopic and includes transparency and nonequili- 
brium effects. 


27360 (LBL—12652, | Bp te 668-672) Check on the geometri- 


cal i te in heavy ion collisions. 
Mobed, Jennings, B.K.; "Gupla S.D. (McGill Univ., 
a iy Canada). Oct 198 Tis, PC A99/MF AOI. 
Order Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Theoretical models for relativistic heavy ion collisions have 
two ingredients: (1) geometrical aspect which defines the partici- 
pants; and (2) dynamical aspect (one fireball, two fireballs, fires- 
treak etc.). The purpose of this note is to point out that a recent 
experiment allows one to check on the geometry with virtually no 
contamination from the dynamics; a great deal can be learned by 
comparing these data with predictions from current models. 


27361 (LBL—12652, pp 673-678) Models for deuteron 
production in relativistic vy ion collisions. Gupta, S.D.; 
Jennings, B.K.; Mobed, N. (McGill Univ., Scaneedl 
Canada). Oct "1981. NTIS, PC A99/MF AOl. Order 
Number DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 

Both the thermodynamic model and the coalescence modei 
have been used as models for deuteron production. Kapusta has 
also proposed a quantum mechanical sudden approximation model. 
We show that with a slight redefinition the coalescence model is 
equivalent to the sudden approximation model and is quite close to 
the simple thermodynamic prescription. All these prescriptions are 
different approximations to the second virial coefficients of an inter- 
acting hot gas of nucleons. 
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Liu, K.F. (California State Univ., Northridge). Oct 1981. 
NTIS, PC A99/MF A0O1. Order Number DE82007918. 





65 PHYSICS RESEARCH 
6530 Nuclear Theory 


From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 May 1981). 
are two Landau sum rules for the particle-hole inter- 
action parameters in nuclear matter. One is the isovector triplet 
(T=1,S=1) sum rule, the other is the isoscalar singlet (T=0,S=0) 
sum rule. Both of the sum rules are applied to examine several sets 
of Landau parameters which have been used on various occasions. 
It is found that the set with spin-independent parameters based on 
our present knowledge of the compression modulus, the effective 
mass and the symmetry energy and with the spin dependent param- 
eters derived from meson exchanges seems to satisfy the sum rules 
fairly well. 


27363 (LBL—12652, pp 688-692) S-matrix approach to 
heavy ion reactions. Rauscher, E.A. (California Univ., Rich- 
mon. Oct 1981. NTIS, PC A99/MF AO1. Order Number 
DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 biny 3962). 
€ present an s-matrix formalism for the analysis of (a, a’) 
scattering on light and heavy ions. We feel that utilization of this 
method can be extended to understand resonant and direct reaction 
phenomena in intermediate and high energy heavy ion reactions. 
Thus, internal nuclear structure may become better understood. 


27364 (LBL—12652, pp 699-704) Nucleus-nucleus prox- 
imity imaginary potential. Santra, A.B.; Sinha, B. (Bhabha 
Atomic Research Center, Bombay, India). Oct 1981. NTIS, 
PC A99/MF AOl1. Order Number DE82007918. 
From 5. high energy heavy ion study; Berkeley, CA, USA 
(18 ay SD 
imaginary part of the nucleus-nucleus interaction poten- 
tial, for simultaneous excitations of the target and the projectile 
triggered by the two-body effective interaction and for one-body 
excitation induced by the single-particle field of the nucleus has 
been computed in the proximity approximation. A suitable two- 
body effective interaction has been devised to calculate the poten- 
tial. For comparatively high relative energy, the two-body excita- 
tion mechanism seems to dominate, for low energy however, the 
one-body excitation is more important. The theoretical predictions 
agree reasonably well with appropriate experimental form-factors. 
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in inclusive spectra. S: B. (Bhabha Atomic Research 
Center, Bombay, India). Oct 1981. NTIS, PC A99/MF AO1. 
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e reaction A:A2 —> (7/sup +-//K* )X has been analyzed 
using the quark recombination model where a secondary meson is 
mediated by combining spectator constituent quarks of the baryons 
belonging to the incident nucleus with the anti-quarks from the sea, 
the even taking place at a specific value of the Bjorken variable chi 
g = 1/3. The inclusive cross-section R(E/d*o/dp*) is scaled in 
terms R(PAs—-7 x) and/or R(PP-—» 7~ x), the scaling turns out to 
be a function of the probability functions that one or two constitu- 
ent quarks will be wounded and also of the geometrical factors, de- 
pending on the location of the interaction. The model is moderately 
successful for low momenta secondary mesons. For high momen- 
tum component, the triple Regge mechanism with the A and nu- 
cleon trajectory is invoked, where the elementary cross-sections are 
convoluted with the momentum distribution of the nucleons, bear- 
ing in mind the Pauli principle. The internal fermi motion is impor- 
tant. Finally, a generalized recombination model, depending on the 
probability distribution functions of up and down quarks is also de- 
veloped to analyze the inclusive spectra. 


27366 (LBL—12652, pp 711-716) Backward emission in 

hadron-nucleus collisions. Stelte, N.; Weiner, R. (Univ. of 

Marburg, Germany). Oct 1981. NTIS, PC A99/MF AOI1. 
Order Number DE82007918. 
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(18 ee 

kward emission of hadrons in reactions of the type: P + 

T — a + anything, where the projectile P is a hadron, T a nuclear 

target and a a hadron or a light nucleus has been the subject of ex- 

perimental investigation in the last decade in an energy range E 
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starting in the hundred MeV region and extending up to 400 GeV 
projectile energy. The main interest in these reactions lies in the 
fact that they provide information about collective behavior of nu- 
cleons in nuclei (cumulative effect, i.e., the presence of secondary 
particles in a region of momentum space which cannot be populat- 
ed by nucleon-nucleon interactions) although some authors have re- 
cently patronized this effect. In particular the consequences of nu- 
clear limiting fragementation together with the cumulative effect 
can be used to obtain important information on transport properties 
and the equation of state of nuclear matter. Limiting fragmentation 
is a phenomenon discovered in the GeV region and applied to the 
reaction implies that in the high E limit two separate rapidity re- 
gions exist, one for the projectile and another for the target so that 
in each of the regions the inclusive cross section do/dEd 2 be- 
comes independent of the incoming energy. Here E and 2 refer to 
the kinetic energy and solid angle of the emitted particle. 


27367 Exclusion of nuclear forces in heavy-ion Coulomb 
excitation and Coulomb fission experiments. Neese, R.E.; 
Guidry, M.W. Mg ere of Physics, University of Ten- 
nessee, Knoxville, Tennessee 37916). Physical Review [Sec- 
tion] C: Nuclear Physics; 25: No. 2, 881-884(Feb 1982). 

A simple prescription for estimating the energy at which nu- 
clear forces begin to play a role in heavy-ion Coulomb excitation 
and Coulomb fission experiments is presented. The method differs 
from most commonly used recipes in accounting for projectile and 
target nucleus deformation effects. Using a single adjustable param- 
eter the formula reproduces the energy for the onset of Coulomb- 
nuclear interference effects for a broad range of heavy-ion systems. 
It is suggested that most Coulomb fission experiments which have 
been done involve both Coulomb and nuclear excitation processes 
and should more properly be termed Coulomb-nuclear fission ex- 
periments. 


27368 Relaxation of some fermion ~~. - 


mentum distributions. Toepffer, C.; Won, oo 
of Physics and Nuclear  Pavdee Sit th Unit, ve 
of biog ee eS hay agg South Africa). Physical 
Review [Section] C: Nuclear Pi ysics; 25: No. 2, 1018- 
1028(Feb 1982). 

We study the time evolution of momentum distribution for 
an infinite, dilute, and spatially homogeneous system of fermions by 
solving the Uehling-Uhlenbeck equation. The initial nonequilibrium 
distributions examined are taken to be (i) a Fermi sphere with an 
outer spherical shell, and (ii) a Fermi bisphere. It is found that the 
entropy of the system approaches its equilibrium value in a nearly 
exponential manner. Such a behavior allows an extraction of the re- 
laxation times. The relaxation times decrease with increasing size of 
the perturbation and depend on the shape of the perturbation. De- 
viations from equilibrium in the initial momentum distribution per- 
sist into the late stages of the relaxation process. 


27369 Nuclear fluid dynamics versus intranuclear cas- 
cade—possible evidence for collective flow in central high- 
energy nuclear collisions. Stoecker, H.; Riedel, C.; Yariv, Y.; 
Csernai, L.P.; Buchwald, G.; Graebner, G.; Maruhn, J.A.; 
Greiner, W.; Frankel, K.; Gyulassy, M.; Schuermann, B.; 
Westfall, G.; Stevenson, J.D.; Nix, J.R.; Strottman, D. (Ge- 
sellschaft fuer Schwerionenforschung, D-6100 Darmstadt, 
Germany). Physical Review Letters; 47: No. 25, 1807-1810(21 
Dec 1981). 

The predictions of a variety of current theoretical models of 
high-energy nuclear collisions are compared with recent experimen- 
tal data for central collisions of ?°Ne on ***U at E/sub lab/ = 393 
MeV/n. The experimental observation of broad sideward maxima 
in the angular distributions of low- and medium-energy protons is 
reproduced by a nuclear fluid dynamical calculation with final free- 
zeout of the protons. In contrast, the current intranuclear-cascade 
and simplified collision models predict forward-peaked angular dis- 
tributions. 


27370 Interacting boson model. Arima, A.; Iachello, F. 
(Univ. of Tokyo, Japan). Annual Review of Nuclear Science; 
31: No. 1, 75-105(Dec 1981). 
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The interacting boson model is related to the collective and 
shell models. Even-even nuclei are considered. (AIP) 


27371 Interacting boson—Fermion model of collective 
— I, The spin (6) limit. Iachello, F.; Kuyucak, S. (Phys- 

ics Department, Yale University, New Haven, Connecticut 
06520). Annals of Ph (New York); 136: No. 1, 19-61(1 
Oct 1981). Contract EY-76-C-02-3074. 

We discuss in detail one of the three possible spinor symme- 
tries of the interacting boson—fermion model. This symmetry, 
Spin(6), arises when the bosons have SO(6) symmetry and the fer- 
moins occupy a single particle orbital with j = 3/2. We derive, 
within the framework of the Spin(6) symmetry, closed expressions 
for energies, electromagnetic (E0, M1, E2)) transition rates, static 
moments and (one and two) nucleon transfer reaction intensities. 


27372 Comment on nuclear masses and fission barriers. 
Moeller, P. (Lund Inst. of Tech. (Sweden). Dept. of Math- 
ematical Physics); Nix, J.R. (Los Alamos Scientific Lab., 
NM (USA)). Physica Scripta; 24: No. 1, 107(Jul 1981). 

From 50. Nobel symposium on nuclei at very high spin - 
Sven Goesta Nilsson in memoriam; Oerenaes, Sweden (23 - 27 Jun 
1980). 


27373 Dynamics of nuclear coalescence or reseparation. 
Swiatecki, W.J. (California Univ., Berkeley (USA). Law- 
18) Berkeley Lab.). Physica Scripta; 24: No. 1, 113-122Jul 

From 50. Nobel symposium on nuclei at very high spin - 
Sven Goesta Nilsson in memoriam; Oerenaes, Sweden (23 - 27 Jun 
1980). 

‘ A qualitative theory of the macroscopic dynamics of nucle- 
us-nucleus collisions is presented. Attention is focused on three de- 
grees of freedom: asymmetry, fragment separation, and neck size. 
The physical ingredients are a macroscopic (liquid-drop) potential 
energy, a macroscopic dissipation (in the form of the Wall- and 
Wall-plus-Window formulae), and a simplified treatment of the in- 
ertial force. These ingredients are distilled into algebraic equations 
of motion that can be solved in closed form. The applications in- 
clude the calculation of the normal modes of motion around the 
saddle-point shapes, and the division of nuclear reactions into: (a) 
dinucleus (deep-inelastic) reactions, (b) mononucleus or composite 
nucleus (quasi-fission) reactions, and (c) compound-nucleus reac- 
tions. Static and dynamic scaling rules are deduced for comparing 
different dinuclear reactions in a systematic way. Estimates are 
given for the critical curve in the space of target and projectile 
mass above which deep-inelastic reactions ought to make their ap- 
pearance. The extra push over the interaction barrier needed to 
make two nuclei form a composite nucleus or else to fuse into a 
compound nucleus is also estimated. 


27374 Multipole operators in semileptonic weak and elec- 
tromagnetic interactions with nuclei. II. General single-parti- 
cle matrix elements. Donnelly, T.W.; Haxton, W.C. (Center 
for Theoretical Physics, Laboratory for Nuclear Science 
and Department of Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Atomic Data 
and Nuclear Data Tables; 25: No. 1, 1-28(Jan 1980). 

We extend our previous harmonic oscillator analysis to a 
treatment of general single-particle matrix elements of the multipole 
operators arising in studies of semileptonic weak and electromag- 
netic interactions with nuclei. Together with the earlier harmonic 
oscillator tables the present work will allow the reader to express 
these general matrix elements compactly in terms of specific radial 
integrals, which then usually must be evaluated numerically. 


27375 Exact solution of the exciton model master equa- 
tions for nuclear reactions. Gupta, S.K.; Chatterjee, A. 
(Bhabha At Res Cent, Bombay, India). National Bureau of 
Standards (U.S.), Special Publication; No. 594, 796-799(1980). 
(CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

An exact solution is obtained for the time integrated Pauli 
master equations of the exciton model. The solution expresses the 
mean lifetimes of exciton states in terms of the various transition 
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rates of the model in a simple closed form. Using these solutions 
both the preequilibrium and equilibrium components of nuclear re- 
actions can be obtained in an integrated manner. The solutions are 
applicable also for the case of the generalized master equations 
which can be used to calculate angular distributions. An application 
of the solutions for the calculation of neutron spectra in the neutron 
induced reactions on /sup 93/Nb is discussed. 10 refs. 


27376 (LYCEN—8102, pp C1.1-C1.2) ie of state 
for hot dense nuclear matter. Bonche, P. (CEA Centre 
d'Etudes Nucleaires de Saclay, "91 - Gif-sur-Yvette (France). 
Service de ree a Rene ay erique) Vautherin, D. (Paris-11 
Univ., 91 - t. de Physique Nucleaire). 
[nd]. (In French) Ts wy Sales Only), = A19/MF AOl. 
Order Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb 1981). 


ments in critical nuclear Delorme, J {nd}. 
French). NTIS (US Sales Only), PC A19/MF AO 
Number DE82780336. 

From 6. biannual session of nuclear physics; Aussois, France 
(2 Feb Ly. @ 


27377 + (LYCEN—8102, pp C3.1-C3. 3.13) Latest develap- 


first recalled how the nuclear spin-isospin mode generat- 
ed by pion exchange gives rise to critical opalescence phenomena 
precursor to pion condensation. Parallel descriptions are presented 
by the pion field renormalization method and the RPA approach. 
Various detection possibilities are reviewed. Though available data 
indicate that nuclei are rather far from the critical regime, emphasis 
is put on the interest of further investigation of the longitudinal 
spin-isospin mode. 
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— ALSO TO CITATION(S) 24426, 26811, 26816, 26930, 26932, 27022, 


27378 (INIS-mf—6819, pp 426) Calculation and experi- 
mental test of the of bremsstrahlung at the energy 
up to 5 MeV. Lunev, V.I.; Bespalov, V.L; Giieine, V.M.; 
Yakovlev, B.M. 1981. (In Russian). NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27379 (INIS-mf—68 19, no Be Soap and experi- 
mental detection of neutron in substance. — 
gin, A.A. 1981. (In Russian). NTIS. ‘US Sales Only), PC 
A99/MF AO01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27380 (INIS-mf—6819, pp 314) oe ag apes of elec- 
trons and photoproduction of e*e™ -pairs in disor- 
iented crystal targets. Nadzhafov, I.M.; Mirantsev, L.B. 
1981. (In Russian). NTIS (US Sales Only), PC A99/MF 
AO1. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27381 (INIS-mf—6819, pp +4 To the problem of the 
thermalization 


theory of positron t in solids. Prokop’ev, a is 
Khalvashi, Kh.T.; Aref‘ev, K.P. 1981. (In Russian). NTI 
(US Sales Only), PC A99/MF AOi. Order umber 
DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27382 (INIS-mf—6819, pp 585) Distribution of energy 
losses by multicharged ions in thin layers of substance. Ka- 
lashnikov, N.P.; Chernyshev, B.A. 1981. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 
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From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


(INIS-mf—6819, pp 425) Spatial-angular distribu- 
tions of high-current electron beam in matter. Bojko, V.1.; 
Gorbachev, E.A.; Evstigneev, V.V.; Kononov, B.A. 1981. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl. 
Order Number DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27384 (INIS-mf—6819, pp 526) Polarized electron 
bremsstrahlung with account nuclear structure and recoil 
effects. Nadzhafov, I.M.; Rustamova, G.R. 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27385 (LBL—12652, pp 724) Fragment-spray correla- 
tions in high energy heavy ion collisions. Warwick, A.I. Oct 
1981. NTIS, PC A99/MF AOl. Order Number 
DE82007918. 

From 5. high energy heavy ion study; Berkeley, CA, USA 


(18 ae Pog 1). 

high-energy heavy-ion component of galactic cosmic 
rays is likely to pose a significant hazard in future manned space 
operations for career astronauts/space workers in long-duration 
missions and/or numerous short-duration missions due to the cumu- 
lative effects of cell destruction and microlesion formation in non- 
regenerative tissues. Typical spacecraft material thicknesses would 
yield insignificant ionization energy losses. Hence attenuation 
through projectile fragmentation may be the only viable shielding 
mechanism in the near-term. Fragmentation of high-energy heavy- 
ion projectiles has typically been investigated within the framework 
of an abrasion-ablation collision model. The abrasion part of the 
process is usually analyzed from classical geometric overlap argu- 
ments or by utilizing high-energy Glauber theory. Recently an al- 
ternative abrasion formulation utilizing an optical model potential 
approximation to the nucleus-nucleus multiple-scattering series has 
been developed and reported. This particular approximation to the 
multiple-scattering series converges much more rapidly than the op- 
tical limit of Glauber’s approximation and is accurate for even very 
light nuclei. In the work discused herein, comparisons with recent- 
ly reported experimental abrasion results will be made. Preliminary 
estimates for fragmentation cross sections, obtained by using the 
abrasion results of this theory in the abrasion-ablation model of 
Bowman et al., show remarkably good agreement with experiment. 


27386 Pe pp = Charge-state 


depend- 
ence of energy loss. Golovchenko, J.A. (Bell 
Labs., Murray Hill, NJ); Goland, A.N.; Rosner, J.S.; Thorn, 
C.E.; Wegner, H.E.; Knudsen, H.; Moak, C.D. Nov 1981. 
NTIS, PC A12/MF AO1. Order Number DE82002438. 
In Physics Division progress report for period ending June 
30, 1981. 
Data on the stopping powers of bare ions in the range 9 S 
Z & 17 in crystal channels of silicon are presented and discussed. 
(WHK) 


(ORNL—5787, oe 235-237) Resonant coherent ex- 
dates of daa ions. Moak, C.D.; Biggerstaff, J.A.; 
Crawford, O.H. (Oak Ridge National Lab., . Nov 1981. 
NTIS, PC Al2/MF A0O1. Order Number DE82002438. 
ne In Physics Division progress report for period ending June 

81. 

Planer resonances of 0®* and 0” ions in gold at 28 to 44 
MeV are plotted and discussed. (WHK) 


27388 Electron motion in high-pressure polar gases: NHs. 
Christophorou, L.G.; Carter, J.G.; Maxey, D.V. (Atomic, 
Molecular, and High Voltage Physics Group, Health and 
Safety Research Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Journal of Chemical Physics; 
76: No. 5, 2653-2661(1 Mar 1982). 

Drift velocities w for slow electrons in NHs vapor have 
been measured and are reported as a function of the density-re- 
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duced electric field E/N (< or =24 x 107’? V cm’), density N 
(2.43—292 x 10** molecule cm™*), and temperature T (300—650 K). 
The w decreases with increasing N considerably and this decrease 
varies with T; for a fixed N it is higher the lower the T. Use is 
made of the T- and N-dependence of w tc assess the role of the 
various processes which delay the electron drift. The density range 
above ~2.5 x 10'* molecules cm™* seems (anionic) electron state. 
The number density N/sub L/ at which complete electron localiza- 
tion occurs, has been estimated at various T. At T = 300 K, N/sub 
L/a3.3 x 10” molecule cm=* or ~0.01 g cm*. Estimates have also 
been made of the binding energy of the electron to the trapping 

(possibly NHs clusters) which, depending on T, range from 
0.11 to 0.15 eV. 


27389 Inverse scattering of a layered and dispersionless 
dielectric half-space - 1. ee from plane waves at 
normal incidence. Coen, S. (Univ bx: Calif, Berkeley, USA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Antennas and Propagation; AP-29: No. 5, 
726-732(Sep 1981). 

The theory given by Moses and deRidder is modified so that 
the derivative of the solution of the Gelfand-Levitan integral equa- 
tion is not required. Based on this modification, a numerical proce- 
dure is developed which approximately constructs the dielectric 
profile of the layered half-space from the impulse response. More- 
over, an inverse scattering theory is developed for a Goupillaud- 
type dielectric medium, and a fast numerical procedure based on 
the Berryman and Greene algorithm is presented. The performance 
of the numerical algorithms is examined by applying them to pecise 
and imprecise artificial impulse response data. 11 refs. 


27390 Characteristics and applications of channeling radi- 
ation from relativistic electrons and positrons. Pantell, R.H.; 
Swent, R.L.; Datz, S.; Al , M.J.; Berman, B.L.; Bloom, 
S.D. (Stanford —— . IEEE (Institute of Electrical and 
Electronics Enginee ) Transactions on Nuclear Science; NS- 
28: No. 2, 115 115¢Ape 1981). (CONF-801111—). 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Relativistic electrons and positrons channeled in crystals ra- 
diate electromagnetic waves in relatively narrow spectral bands. 
The radiation is forward-directed, linearly polarized, and occurs in 

i bursts. Photons in the 20 to 130 keV range are emitted 

by 50 Mev particles, and the emission spectrum varies with incident 
particle energy. Several applications of channeling radiation are 
considered: to study the properties of crystals in which channeling 
occurs, to investigate aspects of the channeling phenomenon, and a 
source of x-rays. 9 refs. 


27391 Boundary perturbation theory. Larsen, E.W.; 
Pomraning, G.C. (Los Alamos Sci Lab, NM, USA). Nucle- 
ar Science and Engineering; 77: No. 4, 415-425(Apr 1981). 

A perturbation formalism is developed for the first-order 
change in k/sub eff/ due to a small perturbation in the exterior 
shape of a reactive system. The analysis is developed for both diffu- 
sion and transport theory, and several numerical examples are 
given. 13 refs. 


27392 po we for evaluating neutron cross section of 
structural for ication. Kawai, = 
Yamano, N.; rg awd K. (Nippon At Ind ya 
Kawasaki, Jpn m). National Bureau of Standards (U.S.), special 
Publication; No. 594, 586-590(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

effect of resonance structure in neutron cross sections of 

structural material up to a few Mev and the role of the partial in- 
elastic scattering cross sections are investigated from the viewpoint 
of shielding application by using ENDF/B-IV and JENDL-1. Sen- 
sitivity and S/sub N/-transport calculations are performed in the 
case of iron sphere and slab geometries. The results obtained are as 
follows: 1) The neglect of resonance self-shielding leads to under- 
estimation of neutron dose rate at the distance of 100 cm from the 
source by 30% (for elastic scattering in unresolved resonance 
region), and 5% (for inelastic scattering). 2) The neutron flux 





below 10 keV at 30 cm from the source increases about 60% by 
considering low energy discrete levels of /sup 57/Fe. 3) Fast neu- 
tron spectrum is much affected by the secondary neutron spectrum 
data of the continuum level. 14 refs. 


27393 MATXS-TRANSX system and the CLAW-IV nu- 

clear data library. Barrett, R.J.; MacFarlane, R.E. (Los 

i , NM). National Bureau of Standards (U.S.), 

ial Publication; No. 594, 213-216(1980). (CONF- 
1058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A new system for post-processing multigroup cross sections 
has been developed. The MATXS interface format stores group-av- 
eraged cross sections and scattering matrices for all reactions of in- 
terest for neutron transport, photon production, and photon trans- 
port, including kerma factors, thermal upscatter matrices, and self- 
shielded cross sections. The TRANSX code can produce a variety 
of working libraries for transport calculations from a single 
MATXS file. TRANSX capabilities include group collapsing, mate- 
rial mixing, coupling of neutron and photon matrices, transport cor- 
rections, interpolations of self-shielding data, calculation of fission 
vectors, and creation of flexible user-specified response functions. 
13 refs. 


we cross section Wasson, O.A. 
(NBS, Ww m, DC). National Bureau of Standards 
en Speci blication; No. 594, 720-727(1980). (CONF- 


From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A review of the status of the neutron induced reactions 
which have suitable properties for use as neutron standard cross 
sections is given. The application of these standards in instruments 
to measure neutron fluence rate as well as an assessment of the 
impact of the recent measurements is presented. 85 refs. 
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27395 Commitment, equivalent and collective. Healy, 
J.W. (Los Alamos Scientific Lab., NM (USA)). Health Phys- 
ics; 41: No. 2, 379-381(Aug 1981). 

The concepts and units used in health physics, in particular 
committed dose equivalent, dose equivalent and collective dose 
equivalent, are discussed in relation to the estimation of risk. 


27396 Radiation warning symbol; and reply. Ryan, M.T.; 
Fair, M.F. (Oak Ridge National Lab., TN (USA)); Ste- 
oo L.D. (California Univ., Livermore (USA). Lawrence 
im Lab.). Health Physics; 41: No. 2, 416-417(Aug 


27397 Modified geometric factor approach to dosimetry 
of a solid radioactive spheroidal ro lg a Gupta, P.C.; Gupta, 
M.M. (Ministry of Defence Research and jo toe Or- 
ganisation, New Delhi (India)). pp 196-200 of Radiation 
protection: Proceedings of a national seminar on radiation 
poe including development of gy ye physics in 
dia, Bombay, December 21-24, 1976. Das, 
rishnan, A.K. (eds.). Bombay, India; Bhabha phe. Re- 
search Centre (1980). 
From National seminar on radiation including development 
of radiological rye | = et in India; Bombay, India (21 Dec 1976). 
geometric factor approach is described which 
cn be sell te lanes hee he cada le 
uniformly distributed radioactive spheroidal volume. The modifica- 
tion to the conventional approach consists of taking into considera- 
tion the different values of attenuation coefficients appropriate to 
the gamma ray in question. Results of detailed computation are pre- 
sented in order to study the effect of source mass and configuration 
with photon energy on the Central Geometric Factor (CGF), 
taking into account attenuation and multiple scattering. The source 
mass has been taken in a wide range of 0.3 g to 60000 g and the 
energies varying from 20 keV to 1000 keV have been considered to. 
cover the nuclides of interest in nuclear medicine. The results of 
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modified approach have been compared with those obtained by 
conventional approach. 


Recent trends in dosimetry of internal emitters. 

Reddy, AR. (Institute of Nuclear Medicine and Allied Sci- 
ences, Delhi (India)). pp 219-229 of Radiation protection: 
Sehtban Sictaseen at ainied ce a ae 
including devel t of radiolo 
Bombay, Decem! 21-24, 1976. eat - 
nan, A.K. (eds.). Bombay, India; Bhabha Telok 
Cehtre (1980). 

From National seminar on radiation including development 
of radiological physics in India; eetity, Retie Aon Dec 1976). 

Dosimetry of internal emitters to into account nu- 
clear radiation data and the interaction of radiation with matter. A 
formalism is developed to calculate the absorbed dose from a uni- 
formly distributed source to a target organ of an ‘average normal 
adult human’ represented by an anthropomorphic phantom. Recent 
advances in this field with special reference to the work of Medical 
Internal Radiation Dose (MIRD) Committee are reviewed. The 
limitation of biokinetic data are pointed out and the method of 
Malone et al for cumulative activity determination is explained 
briefly. The influence of parameters such as location of radionu- 
clides in a target organ, the quality of emitted radiations, 
cal status of the target organ, particle size of the administered radi- 
onuclide, etc. on the conventional radiation dosimetry based on the 
assumption of homogeneous distribution of activity in the target 
organ is illustrated through discussion of the following examples: 
dosimetry of sup(125)I and sup(131)I in thyroid, dose rate effect on 
liver cells due to X-rays, sup(113m)In- and sup(198)Au-colloids, do- 
simetry of sup(197)Ag- and sup(203)Hg-chlormerodrin in kidney, 
hepatogram and liver scan using sup(131)I- rose Bengal and dosi- 
metry of sup(239)Pu in lung. It is pointed out that the recent trend 
is to tailor the physical dosimetric computation to the target (which 
may be an organ, or an organelle, or a cell, or a cellular compo- 
nent) of concern to the biological effect of interest. 


27399 Energy dependence of Sy VL vo dosi- 
metry in . Agrawal, M.S.; Pant, G.C. Banaras 
Hindu Univ. (India). inst’ of Medical Sciences) Sood, P.C. 
(Banaras Hindu Univ. (India). Dept. <n poh i 
of Radiation protection: Proceedings of a on" 
on radiation protection incl lopment of = 
cal physics in India, Bombay, ber 21-24, 1976. Das, 
K.R.; Go A.K. (eds.). Bombay, India; Bhabha 
Atomic Research Centre (1980). 

From National seminar on radiation including development 
of wey physics in India; Bombay, India (21 Dec 1976). 

As compared to the phosphors based on lithium compounds, 
CaSO,:Dy phosphor has the advantages of high sensitivity, little or 
no fading, and simple annealing procedure. The only disadvantage 
is its energy dependence. A practical method of obtaining a calibra- 
tion curve for CaSO,:Dy is suggested. The method does not re- 
quire use of filters and surmounts energy dependence of CaSQ,:Dy. 
It can be used for in vivo dosimetry in radiotherapy with cobalt-60. 
The method consists in plotting the calibration curve keeping 
CaSO,:Dy at a depth of 6 cm and 9 cm in the phantom. The use is 
illustrated. 
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(INIS-mf—6819, nf—6819, pp 562) Technique of the experi- 


ment on studying radiation the structure of defec- 

tive monocrystals. Boyarko, eyo; Kryuc 

Chernov, I.P. 1981. (In Russian). NTIS (US Sales Only), 

PC A99/MF AO01. Order Number DE82780313. 
From 31. conference on nuclear 

structure; Samarkand, USSR (14 Apr 1981). 


y and nuclear 


27401 (INIS-mf—6819, pp 595) Effect of nuclear mag- 
netic resonance transitions on the of Moessbauer ab- 
sorption and scattering spectra. Dzyublik, A.Ya. 1981. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. Order 
Number DE82780313. 





From 31. conference on nuclear y and nuclear 


structure; Samarkand, USSR (14 Apr 1981). 


27402 (INIS-mf—6819, pp 596) Suppression of the (y,e) 
reaction at the transmission of Moessbauer y-quanta through 
crystals for from the Bragg conditions. Dzyublik, A.Ya. 
1981. (in Russian). NTIS (US Sales Only), Pt PC A99/MF 
A0l. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27403 Blotien of Geftcto aud Stem sdanaien & Soe 
mensional crystals. Bruinsma, R.; B.L; Zippelius, 
S. Sogaaneats of Physics, tiarvard U niversity, Cambridge, 

usetts 02138). ‘Physical Review [Section] B: Condensed 
Matter; 25: No. 2, 579-604(15 Jan 1982). 

The stress relaxation of a two-dimensional solid is studied, 
with the assumption that defects have been trapped in the sample. 
The effective shear modulus and stress-strain relaxation rate are cal- 
culated for a variety of defect configurations, including large- and 
small-angle grain boundaries and dislocation pairs. Effects of dislo- 
cation climb on the long-term stability of the configurations are 
considered. The viscosity resulting from moving free dislocations 
and/or flow at the boundaries is described in a particular geometry. 
The response to a finite applied shear is discussed, in particular, nu- 
cleation of free dislocations and sliding of grain boundaries. The 
theory is applied to free-standing smectic-B films, and it is suggest- 
ed that stress relaxation observed in these films may result from a 
dilute “random neutral array” of dislocations or from small-angle 
grain boundaries. 


27404 Total and component densities of states in the co- 
herent potential approximation and various average t-matrix 
approximations. Gonis, A.; Stocks, G.M. (Solid State Sci- 
ence Division, Argonne National Laboratory, Argonne, Illi- 
nois 60439). Physical Review [Section] B: Condensed Matter; 
25: No. 2, 659-671(15 Jan 1982). 

We discuss and compare numerically on the basis of a one- 
dimensional model, several single-site methods for calculating total, 
and component densities of states in alloys describable by muffin-tin 
Hamiltonians. We focus on the coherent potential approximation 
(CPA) and the average t-matrix approximation (ATA) and contrast 
methods which are based on a knowledge of the av 
Green's function with those which are derived from the Lloyd | fas 
mula for the density of states. We find that the expressions for the 
total and component densities of states derived from the average 
Green's function yield physically acceptable results for both CPA 
and ATA. On this basis we identify a best ATA theory. The ex- 
pressions based on the Lloyd formula which have been used by 
various authors for calculating component densities of states in the 
CPA and total component densities of states in the ATA yield re- 
sults which are not only incorrect but are often negative. 


27405 Universal binding-energy relation in chemisorption. 
Smith, J.R.; Ferrante, J.; Rose, J.H. (Physics ent, 
General Motors Research Laboratories, Warren, Michigan 
48090). Physical Review [Section] B: Condensed Matter; 25: 
No. 2, 1419-1422(15 Jan 1982). 

We have discovered a universal relationship between che- 
misorbed-atom—metal-substrate interaction energies and separation 
distances. For a variety of adatoms, the adatom binding energy as a 
function of the distance between the adatom and metal surface has 
been accurately determined by a simple scaling of the universal re- 
lationship. We also reveal an accurate, simple relationship between 
the electron-number density distributions at jellium surfaces and the 
bulk electron density. 





27406 Local inertial effects in dynamic fragmentation. 
Grady, D.E. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Journal of Applied Physics; 53: No. 1, 
322-325(Jan 1982). Contract AC04-76DP00789. 

A general definition of dynamic fragmentation can encom- 
pass any impulsive process which partitions a body of material into 
discrete domains. Two examples are fragmentation due to brittle 
fracture under impact loading and fragmentation due to shear band- 
ing in shock-compression plastic deformation. In application, pre- 
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diction of fragment size or shear band spacing is frequently either 
the objective, or else requisite to understanding the process. An ap- 
proach is presented whereby surface or interface area created in the 
fragmentation process is governed by an equilibrium balance of the 
surface or interface energy and a local inertial or kinetic energy. 
Fragment size can be approximately related to surface or interface 
area. Relations provided by the analysis compare well with experi- 
mental dynamic fracture and shock-wave shear-band results. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 25420, 25449 


Cryogenic stability of bath-cooled 

Nick, W. (Kernforschungszentrum Karls- 

(Germany, F.R.). Inst. fuer Technische 

' “Apr 1979. 82p. (In German). 

Fachinformationszentrum Energie, Physik, Mathematik, 
Karlsruhe, Germany, F.R. 

Thesis. 

To make predictions about cryogenic stability of supercon- 
ductors under various cooling conditions, a computer programme 
was developed to simulate the time-dependent behaviour of a con- 
ductor after an external disturbance by solving numerically the one- 
dimensional heat conduction equation using temperature-dependent 
material parameters. In experiments conditions the minimum heater 
pulse energy to induce queneing with a copper-stabilized niobium- 
titanium multifilamentary conductor under helium bath-cooling as 
conditions the minimum heater pulse energy to induce quenching 
pond as the propagation velocity of the normal zone were deter- 

mined depending on the current in the conductor. Agreement be- 
tween calculation and experiment could be achieved by using a 
model for transient heat transfer and assuming an increased value 
for thermal conductivity of the stabilizing copper in the magnetic 
field. 


27408 Response of solids to elastic/plastic indentation. I. 
Stresses and residual stresses. Chiang, S.S.; Marshall, D.B.; 
Evans, A.G. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory and Department of Materi- 
als Science and Mineral Engineering, University of Califor- 
nia, Berkeley, California 94720). Journal of Applied Physics; 
53: No. 1, 298-31 1an 1982). 

A new approach for analyzing indentation plasticity and for 
determining indentation stress fields is presented. The analysis per- 
mits relations to be established between material properties (notably 
hardness, yield strength, and elastic modulus) and the dimensions of 
the indentation and plastic zone. The predictions are demonstrated 
to correlate with observations performed on a wide range of mate- 
rials. The indentation stress fields are computed along trajectories 
pertinent to three dominant indentation crack systems: radial, 
median, and lateral cracks. The peak load and residual tensile 
stresses are shown to be consistent with observed trends in indenta- 
tion fracture. 


27409 Response of solids to elastic/plastic indentation. 
Il. Fracture initiation. Chiang, S.S.; Marshall, D.B.; Evans, 
A.G. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory and Department of Materials 
Science and Mineral Engineering, University of California 
Berkeley, Berkeley, California 94720). Journal of Applied 
Physics; 53: No. 1, 312-317(Jan 1982). 

The problem of fracture initiation within the vicinity of elas- 
tic/plastic indentations is examined. The fractures are considered to 
originate from one of two sources: preexistent flaws (such as sur- 
face cracks formed during mechanical finishing) or stress singulari- 
ties created by shear bands. The initiation of radial cracks from 
preexistent flaws has been predicted and shown to correlate quite 
successfully with threshold data obtained using a range of brittle 
solids. The trends in fracture initiation associated with the existence 
of a nucleation step (as appropriate for many median and lateral 
cracks) are also discussed. 
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27410 Flux-flow noise in superconductors. Clem, J.R. 
Gam Lab., IA (USA); Iowa State Univ. of Science and 

echnology, Ames (USA). Dept. of Physics). Physics Re- 
ports: A Review Section of Physics Letters (Section C); 75: No. 
8 1 5MScp 198 1981) 


= Antal voltages in magnetic flux-containing super- 
conductors are attributable to the motion of singly-quantized flux 
vortices in type-II superconductors and multiply-quantized flux 
tubes or domains in type-I superconductors. A theoretical frame- 
work for the understanding of these voltages is reviewed, in which 
the instantaneous voltage is regarded as a linear superposition of 
contributions from all moving flux in the specimen. The key results 
of recent experiments designed to test these ideas are summarized, 
and several remaining problems are outlined. 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 27368 


27411 (BM-RI—6900) Nonlinear regression and the prin- 
ciple of least squares: a method of evaluating the constants 
and a new method for calcula’ variances and covariances. 
Barieau, R.E.; Dalton, B.J. (Bureau of Mines, Washington, 
a (USA)). 1967. 27p. Department of the Interior, Bureau 
Mines, Washin, ashington, DC. Order Number DE82901411. 

-_? report gives the principles of the method used by the 
Helium Research Center of the Bureau of Mines when solving non- 
linear-regression problems and contains the mathematical equations 
necessary to accomplish the following objectives: the evaluation of 
the parameters in such a way that the sum of the weighted squares 
of the residuals of an experimental observable is a true minimum, 
regardless of the functional relationship between the variables and 
these parameters; and the evaluation of all variances and covar- 
iances of the parameters by means of the usual approximation of the 
law for the propagation of errors. 


27412 (INIS-mf—6819, pp 445) Analytical properties of 
in the four-body problem. Blokhintsev, L.D.; 


amplitudes d 
Savin, D.A. 1981. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27413 (INIS-mf—6819, pp 457) Threshold phenomena in 
three-particle Simenog, I.V.; Sitnichenko, A.I. 
1981. (In Russian). NTIS (US es Only), PC A99/MF 
AO0l. Order Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27414 (INIS-mf—6819, pp 500) Quasiclassical approxi- 
mation for the wave function. rebaev, V.I. 1981. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780313. 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27415 (INIS-mf—68 19, PB 448) Exactly solvable multi- 
models, Zakhar’ev, B.N.; Mel’nikov, V.N.; Plek- 
ov, E.B.; Suz’ko, A.A. 1981. (In Russian). NTIS (US 
Sales Only), PC A99/MF AOl. Order Number 
DE82780313. 
From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


27416 Sine-Gordon and modified Korteweg—de Vries 
Case, K.M.; Roos, A.M. (Center for the Study of 
Nonlinear Dynamics, La Jolla Institute, P.O. Box 1434, La 
Jolla, California 92038 and). Journal of Mathematical Physics 
(New York); 23: No. 3, 392-395(Mar 1982). 
The sine-Gordon and the integrated modified Korteweg—de 
Vries equations are shown to conserve the same infinite set of 
charges. The charges are determined by a recursion relation. As a 
consequence, the solutions of all the equations generated by the 
charges have in common all time-independent properties. 
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27417 Stationary coordinate systems in flat 

Letaw, J.R.; Pfautsch, J.D. (Center for Particle 

The University of Texas at Austin, Austin, Texas 78712). 
Journal of Mathematical Physics (New York); 23: No. 3, 4 
431(Mar 1982). 

The stationary metrics in flat spacetime are derived using a 
recent classification of the timelike Killing vector field trajectories. 
The metrics fall into six classes. A “simple” coordinate system from 
each class is selected as representative. Three of these systems are 
rectangular Minkowski coordinates, pseudocylindrical ("accelerat- 
ing”) coordinates, and rotating coordinates. The remaining three 

i types which will be useful in explor- 
ing coordinate-dependent effects in quantum field theory. 


27418 Cosmology of Nordstroem’s first theory of gravita- 
tion, Willenbrock S.S.D. (Joseph Henry Laboratories, 
Physics Department, Princeton University, Princeton, New 
Jersey 08544). American Journal of Physics; 50: No. 3, 229- 
231(Mar 1982). 

Nordstroem’s first theory of gravitation, which is a Lorentz 
covariant scalar theory, is discussed, and the cosmological solution 
to the field equation is derived. It is shown that there are two phys- 
ically equivalent representations of the theory that differ in the 
system of units with which measurements are made. The cosmolo- 
gical solution is found to be an infinite, Euclidean universe with a 
big bang and a big crunch. 


27419 “Derivation” of the de Broglie relation from the 
Doppler effect. Crawford, F.S. (Physics Department and 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). American Journal of Physics; 50: 
No. 3, 269-270(Mar 1982). 

Assuming particles possess wave properties, the de Broglie 
relation is derived by considering elastic reflection from a slowly 
moving massive mirror. 


27420 Large N classical equations and their 

nificance. Jevicki, A.; Levine, H. ent of Physics, 
Brown University, Providence, Rhode 06259). et 
of Physics (New York); 136: No. 1, 113-135(1 Oct 1981). Con- 
tract EY-76-C-02-313-. 

We show that the large N limits of a wide variety vector 
models may be obtained by studying the classical equations of 
motion. In particular, we derive a constraint which allows us to 
choose solutions of the classical field equations which directly give 
the correlation functions of N->co quantum system. Models studied 
here include quantum mechanics on a sphere, two-dimensional 
linear and nonlinear O(N) field theories and the CP/sup N/ model. 
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REFER ALSO TO CITATION(S) 27411 


27421 (BONN-HE—81-8) Parametrization of certain 
finite groups and their representations. Bovier, A.; Wyler, D. 
(Bonn Univ. (Germany, F. vod Physikalisches "Inst.). Jun 
1981. 19p. Bonn Univ., 

We discuss a convenient ord ‘of parametrizing certain finite 
groups. They comprise groups with abelain normal subgroups and 
central extensions thereof; they include the groups D/sub n/, T, 0 
and their double groups, as well as the SU(3) subgroups T/sub n/, 
A(3n?), A(6n?), 2(72), 2(216), 2(36), and their Zs-extensions. The 
method allows for a rapid calculation of representations and cou- 
pling coefficients; in particular it solves the multiplicity problem of 
non-simply reducible groups. We illustrate the method treating the 
Hessian group =(216) and its central extension. 


27422 Mickelsson lowering operators for the symplectic 
group. Bincer, A.M. (Physics Department, University of 
Wisconsin: Madison, Madison, Wisconsin 53706). Journal of 
_ Physics (New York); 23: No. 3, 347-349(Mar 
1982 

Elementary lowering operators for the symplectic group, for 
which a graphical algorithm was given by Mickelsson, are obtained 
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in the form of tensor operators. The resultant simple analytic ex- 
pressions are analogous to the corresponding ones found previously 
for the unitary and orthogonal groups. 


27423 symmetries of integrable curves and sur- 
faces. Kuper B.A. (Los Alamos Scientific Labora- 
tory, CN P. O. Box 1663, Los New Mexico 
87345). Journal of Mathematical Physics (New York); 23: No. 
3, 364-366(Mar 1982). 

If w = w(x,t) is a solution of w/sub t/ = 6ww/sub x/-w/ 
sub x/xx+6¢e*w*w/sub x/ then w-bar = -w-e~? is also a solution. 
In general, integrable families and their members admit discrete 
symmetries whereas original systems may not. 
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REFER ALSO TO CITATION(S) 27554, 27555 


27424 + (CONF-8110101—, pp 1-9) Three dimensional 
MHD Weitzner, H. (New York Univ., NY). Jan 
1982. NTIS, PC AI1/MF AOl. Order Number 
DE82007203. 


From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

A survey was made of the current theoretical and computa- 
tional effort. A description of the problem of MHD equilibrium and 
its complexities s also given. 


27425 (CONF- eo 10-20) 8 limits for Torsa- 
trons. Betancourt, O. me 4. Univ., NY). Jan 1982. 
NTIS, PC All/MF AON pi Number DE82007203. 

From US/Japan on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

A fully three dimensional computer code based on an ideal 
eonpualiphiatiniaasie aii tan Gale Gand vs Gaal canine eae 
figurations with finite critical values of the plasma parameter £. 


Lape ee peo 21-31) MHD equilibrium 
and stability of helical tani, K. (Kyoto Univ., 
Japan); Hamada, S.; Hodoshima, N.; Wakatani, M.; Amano, 
T.; Uo, K. Jan 1982. NTIS, PC All/MF AOl. Order 
Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

This paper surveys recent computational studies concerning 
magnetohydrodynamic equilibrium and stability of a helical mag- 
netic trap called heliotron, which was proposed and which has 
been extensively investigated experimentally at Kyoto University. 
This paper also describes 3D MHD code for multi-helicity tearing 
mode in current carrying stellarator. 


27427 (CONF-8110101—, pp 59-69) Resistive modes in 
tokamak-stellarator configurations. Hicks, H.R.; Carreras, B.; 
> L.; Holmes, J.A.; Lynch, V.E. (Oak Ridge National 

TN). Jan 1982. NTIS, PC All/MF AOl. Order 
Nember DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

The stability and nonlinear evolution of MHD tearing modes 
is studied for tokamaks with stellarator windings. The approach 
builds on techniques used for tokamak calculations. However, there 
are several significant complications that are absent in the pure to- 
kamak problem. 


27428 (CONF-8110101—, pp 70-81) Stellarator 
as a two-dimensional Monticello, D.A.; Strauss, 
H.R. (Princeton Univ., NJ). Jan 1982. NTIS, PC "All/MF 
AO1. Order Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 
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A method is described for solving the 3-dimensional stability 
problem of stellarators by an averaging method that reduces the 
problem to two 2-dimensional problems. We use the usual reduced 
MHD equations appropriate for large aspect ratio, q ~ 1 devices 

i to include helical fields that are of the order of the 
VB/sub 0/. Here, € is the inverse aspect ratio of the device and 
B/sub 0/ is the large toroidal field. The reduction to a 2-dimension- 
al problem is made by taking N, the number of helical periods to be 
large, ie., N ~ 1/€, and to look for long wave length modes, i.e., A 
~ R. This procedure is effected by using the techniques of the mul- 
tiple scale length expansion. The two disparate length being R and 
R/N. The resulting averaged reduced equations differ from the 
high 8 toroidal equations only in that the flux now contains a con- 
tribution from the external helical current, as well as contribution 
from the plasma currents. In addition the curvature term is also 
modified by the average curvature of the external helical fields. : 


27429 (CONF-8110101—, pp 82-97) Variational method 
for the three-dimensional inverse equilibrium problem in tor- 
oids. Bhattacharjee, A. (Univ. of Texas, Austin). Jan 1982. 
NTIS, PC All A01. Order Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

The variational method described in this paper may be used 
for the study of three-dimensional magnetostatic equilibria. In this 
paper, we have presented numerical results for axisymmetric equi- 
libria in order to establish the validity of the method and to make 
contact with existing numerical codes. The computation of three- 
dimensional equilibria will be the subject of a future publication. 


27430 (CONF-8110101—, pp 98-103) Review of time-de- 
pendent, three-dimensional resistive 

calculations. Killeen, J. (Lawrence Livermore National 
Lab., CA). Jan 1982. NTIS, PC All/MF AOl. Order 
Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

The development of three-dimensional, initial-value codes 
for the solution of MHD equations has evolved from a few explora- 
tory studies in the 1970's to several production type codes, which 
at the present time are making important contributions to the un- 
derstanding of resistive instabilities in toroidal plasmas. This evolu- 
tion is examined from several points of view. It is useful to consider 
the following options for initial-value MHD code development: (1) 
primitive MHD equations, reduced MHD equations; (2) compress- 
ible, incompressible; (3) ideal MHD, dissipative MHD; (4) one, two, 
three dimensions; (5) linear, nonlinear; (6) Eulerian, Lagrangian, 
ALE, dynamical grid; (7) finite differences, finite elements, expan- 
sions, and (8) explicit difference equations, implicit difference equa- 
tions. The codes considered in this review will be categorized ac- 
cording to the above options. In addition the applications of the 
codes will be discussed, as these usually explain the choice of op- 
tions. It is important to note that all of the models and techniques 
listed above have been used and are appropriate for certain types of 
problems. 


27431 (CONF-8110101—, pp 104-115) Tokamak current 
rm ag 


due to impurity tion cooling. Amano, T.; 
Shimizu, K. (Nagoya Univ., Japan). Jan 1982. NTIS, PC 
All/MF AOl. Order Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

Major disruptions in the JIPP T-II and R tokamak are inves- 
tigated. The plasma and impurity transport equations are solved 
and the resulting current profiles are used to estimate the growth of 
the island width of m/n = 2/1 and 2/3 tearing modes. Nonlinear 
delta prime analysis code and a single-helicity 2D tearing instability 
code are employed to obtain the saturated island width. A 3-D 
multi-helicity tearing code is now under development and its possi- 
ble use is discussed. 
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i » a eiede, Es i 116-128) Major ig 7 
in tokamak. T: +; Kurita, G.; Azumi, M 

rade, T.; Takizuka, T.; Wet tden T. Tokuda, S.; Itoh, 
K. (Japan Atomic Energy Research Inst., Ibaraki-ken). Jan 
1982. NTIS, PC Al1/MF A0l. Order Number 
DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

The major disruption in a cylindrical tokamak is investigated 
by using the multi-helicity code, and the destabilization of the 3/2 
mode by the mode coupling with the 2/1 mode is confirmed. The 
evolution of the magnetic field topology caused by the major dis- 
ruption is studied in detail. The effect of the internal disruption on 
the 2/1 magnetic island width is also studied. The 2/1 magnetic 
island is not enhanced by the flattening of the q-profile due to the 
internal disruption. 


27433 ape 129-139) 3-D nonlinear re- 
sistive studies of high-8 P 2 ten Park, W.; Monti- 
cello, D.A.; White, R.B.; MeGuire K.; Reusch, M. ‘(Prince- 
ton Univ., NJ). Jan 1982. NTIS, PC All/MF AOl. Order 
Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct —_ 

MHD activities of PDX high-f di ges are studied using 
a 3-D high-8 resistive code, HIB. The HIB code solves the high-8 
reduced tokamak equations finite differenced in r and Fourier de- 
composed in @ and phi. 


(CONF-8110101—, pp 140-155) Internal disrup- 

B/sub p/ tokamak. Takeda, T.; Azumi, M.; 

Tokuda, S.; Kurita, G.; Tsunematsu, T.; Takizuka, T.; Tuda, 

T.; Itoh, K.; Tanaka, Y. (J Atomic Energy Research 

Inst., Ibaraki-ken). Jan 1982. NTIS, PC All/MF AOl. 
Order Number DE82007203. 


From US/Japan workshop on 3D MHD studies for toroidal 
erie sir TN, USA (19 Oct 1981). 


MHD activity is investigated from the viewpoint 
of the suppression of the internal disruption and the appearance of 
large amplitude oscillations observed in the recent high 8 tokamak 
experiment. The stabilization of the m = 1 internal kink mode by 
the toroidal effect is confirmed by using the revised version of 
ERATO. The nonlinear evolution of the resistive internal kink 
mode is investigated and the reasonable saturation of the m = 1 
magnetic island is obtained by using the new reduced set of equa- 
tions. The effect of the toroidal coupling between the m = 1 and m 
= 2 tearing modes is also studied. The m = 2 mode is strongly 
affected, but the saturation of the m = 1 magnetic island is not re- 


(CONF-8110101—, pp 156-167) Resistive modes 
in a high 8 tokamak. Holm “a, .A.; Carreras, B.A.; Charl- 
ton, L.A.; Hicks, H.R.; Lynch, V.E. (Oak Ridge National 
Lab., TN). Jan 1982. NTIS, PC All1/MF AOl. Order 
Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

The stability and evolution of the (m = 1; n = 1) mode in 
tokamaks having finite 8 are studied numerically using a reduced 
set of resistive MHD equations. Particular attention is given to the 
effects of 8, q-profile, and plasma cross-section shape. The results 
of these studies agree with the systematics of the observed MHD 
activity in ISX-B. Detailed comparison of theoretical and experi- 
mental x-ray and magnetic loop signals shows excellent agreement. 


27436 (CONF- eae Pp 169) Properties of the 
ideal-MHD m = PM tag’ Bot os, J.J.; Crew, 
G.B. athe eld a of Tech., ee Jan 1982. 
NTIS, PC Al1/MF AOl1. Order Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

Large aspect ratio asymptotic expansions about circular cyl- 
inder solutions are used to investigate the ideal-MHD structure of 
m = | modes in current carrying axisymmetric toroidal plasmas. 
The linear eigenfunctions are assumed to be dominated by an m = 
1 poloidal harmonic, which couples to small amplitude m = 0 and 
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m = 2 sidebands through the poloidal modulation of the equilibri- 
um functions. 


27437 (CONF-8110101—, pp 187-196) Spectral-finite 
difference algorithm for three dimensional 


incompressible 
MHD. Aydemir, A.; Barnes, D.C. (Univ. of Texas, Austin). 
Jan 1983. NTIS, PC AIl1/MF AOl. Order Number 
DE82007203. 
From US/Japan workshop on 3D MHD studies for toroidal 
devices, Oak Ridge, T, USA (19 Oct 1981). 
was developed that solves three dimensional in- 
pa. magnetohydrodynamics equations in a cylindrical ge- 
ometry. The algorithm differs from those used in some of the exist- 
ing 3-D codes in that no assumption is made about ordering of var- 
ious quantities; thus, it is applicable for arbitrary beta and aspect 
ratios. However, we have retained the ity condition 
in order to eliminate the fast Alfven time scale. Variables are ex- 
panded in Fourier series in the azimuthal and axial coordinates, 
which reduces the three dimensional MHD equations to one dimen- 
sional equations in the radial coordinate for each of the Fourier 
harmonics. These resulting equations are integrated using a finite- 
difference scheme in the radial direction. 


— (CONF-8110101—, pp 197-206) 3-D tensor 
for EBT. Owen, L.W.; Hedrick, C.L. (Oak 

Ridge National Lab., TN). Jan 1982. NTIS, PC All/MF 
AOl. Order Number DE82007203. 

From US/Japan on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

Techniques for calculating magnetohydrostatic equilibria 
with tensor pressure are reviewed. Algorithms for computing 3-D 
hot electron ring equilibria for the Elmo Bumpy Torus (EBT) with 
a separable model for the pressure tensor are discussed, as are the 
numerical methods used in the implementation of those algorithms 
in a computer code. Some typical results of 3-D equilibrium calcu- 
lations for EBT-I/S and an EBT reactor conceptual design illus- 
trate the effects of the relativistic electron annuli on the magnetic 
field. Two significant additions to the 3-D code are planned for the 
near-term and discussed in this paper. This first concerns the addi- 
tion of an isotropic pressure component to model the core plasma 
in EBT. The second is the inclusion of the flow and electric field 
terms in the momentum balance equation. A straightforward 
method of including mass flow due to the E Vector x B Vector 
plasma rotation and a discussion of its possible importance for 3-D 
equilibria in EBT are presented. 


27439 (CONF-8110101—, pp 207-216) Finite element 
method for 3-D MHD simulations. Kawakami, I. (Nihon 
Univ., Tokyo, —. Jan 1982. NTIS, PC All/MF AOI. 
Order Number DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA a Oct 1981). 

For MHD simulations 0} plasmas confined in fusion devices, 
finite difference methods (FDM) have been used, and among them, 
the two step Lax-Wendroff method, the Crank-Nicholson method, 
the leap from method and doner cell are prevailingly used. In this 
report, we propose another way of numerical method than FDM. 
We call this method as FEMALE (Finite Element Method for Ar- 
bitrary Lagrangian and Eulerian elements), which may be regarded 
as a member of finite element method (FEM). FEMALE makes use 
of grids which move arbitrarily. To achieve this, FEMALE uses 
the shape function which moves with the grids, so the shape func- 
tion is time t. This shows FEMALE is an extension of 
usual FEM where the shape function is constant in time. 


(CONF-8110101—, pp 227-230) 3-D MHD algo- 
rithm for simulation. Jensen, T.H.; Chu, M.S. (General 
Atomic Co., San Diego, CA). Jan 1982. NTIS, PC All/MF 
AOl. Order Number DE82007203. Contract ATO3- 
76ETS51011. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

Computer simulation of plasma dynamics has become impor- 
tant since it has been realized that strict stability of simple MHD 
equilibria against instabilities in the resistive MHD model may not 
be required for fusion plasmas. Simple axisymmetric tokamak plas- 
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mas for example, which are unstable to tearing modes, have shown 
an ability to relax to nearby, nonaxisymmetric equilibria which are 
more stable than the original axisymmetric plasmas. One role of 
computer simulation is therefore to search for such more stable 
equilibria; another is to assess if these more stable configurations are 
stable enough to be of interest for fusion reactors. Since such con- 
figurations presently appear too complicated for analytical treat- 
ment, the numerical approach seems necessary. 


27441 agg nt oe pp vp) Fusion reaction product 
transport in inertially confined Ligou, J. (Swiss 
Federal Inst. of Tech., Lausanne. Lab. de Genie Atomique). 
1981. NTIS (US Sales Only), PC A99/MF AOl. Order 
Number DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 


1981). 

. a short survey of existing methods a new transport 
equation which incorporates both continuous and discrete interac- 
tions, is proposed to solve fast ion transport problems. This equa- 
tion is derived from the linear Boltzmann equation used in neutron 
transport therory. It is especially suitable whenever the differential 
scattering cross sections are highly forward-peaked. The applica- 
tions have been restricted to the transport of suprathermal ions in 
. inertially confined plasmas. Collective interactions and external 
fields are not accounted for. Because of the Fokker-Planck terms 
included in such an equation, it was necessary to implement unusual 
discretization schemes. A large number of benchmark problems 
have been analysed by using two time dependent codes restricted 
to 1-D plane or spherical geometries. Although the discrete interac- 
tion option has not yet been tested, the proposed numerical 
schemes were able to reproduce (in the frame of the Fokker-Planck 
theory) the expected energy deposition profiles, even in very ser- 
vere particular cases for which reference methods are avialable. 
Many other applications can be imagined. (orig.). 


27442 (INIS-mf—6714, pp vp) Developments in tokamak 
transport modeling. Houlberg, W.A.; Attenberger, S.E.; Lao, 
L.L. (Oak Ridge National Lab., TN (USA)y 1981. NTIS 


(US Sales Only), PC A99/MF AOl. Order Number 
DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

) A variety of numerical methods for solving the time-depend- 
ent fluid transport equations for tokamak plasmas is presented. 
Among the problems discussed are techniques for solving the some- 
times very stiff parabolic equations for particle and energy flow, 
treating convection-dominated energy transport that leads to large 
cell Reynolds numbers, optimizing the flow of a code to reduce the 
time spent updating the particle and energy source terms, coupling 
the one-dimensional (1-D) flux-surface-averaged fluid transport 
equations to solutions of the 2-D Grad-Shafranov equation for the 
plasma geometry, handling extremely fast transient problems such 
as internal MHD disruptions and pellet injection, and processing 
the output to summarize the physics parameters over the potential 
operating regime for reactors. Emphasis is placed on computational 
efficiency in both computer time and storage requirements. (orig.). 


27443 Le ip ha pp vp) Finite-orbit method for 
dynamic analysis of mirror fusion systems. Campbell, M.M.; 
Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1981. NTIS (US Sales Only), PC A99/MF AOI1. 
Order Number DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
= in nuclear engineering; Munich, F.R. Germany (27 Apr 

A model (FOREMD) is described which treats plasma buil- 
dup in small mirror fusion devices where finite gyroradius effects 
are important to the dynamic evolution of the density and energy 
profiles. An energy-dependent group technique is employed, but 
unlike conventional point-kinetic diffusion models, the local density 
is calculated by a summing over orbits passing through the volume 
of interest. This treatment is particularly important during buildup 
via neutral beam injection where charge-exchange losses near the 
surface affect the inner-volume density distribution through loss of 
large orbit ions. As an example of the use of FORMED, buildup 
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processes in two experimental devices (2X-IIB and TMX) are ex- 
amined. (orig.). 


thermal waves. d'Etudes de Limeil, 94 - 
Villeneuve St. Georg es VPrance)) 1981. NTIS (US ‘Sales 
Only), PC A99/MF AO. Order Number DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

A multi-group method is derived from a one dimensional 
transport equation for the slowing down and spatial transport of en- 
ergetic positive ions in a plasma. This method is used to calculate 
the behaviour of energetic charged particles in non homogeneous 
and non stationnary plasmas, and the effect of energy deposition of 
the particles on the heating of the plasma. In that purpose, an equa- 
tion for the density of fast ions is obtained from the Fokker-Planck 
equation, and a closure condition for the second moment of this 
equation is deduced from phenomenological considerations. This 
method leads to a numerical method, simple and very efficieni, 
which doesn’t require much computer storage. Two types of nu- 
merical results are obtained. First, results on the slowing down of 
3.5 MeV alpha particles in a 50 keV plasma plublished by Corman 
and al. and Moses are compared with the results obtained with both 
our method and a Monte Carlo type method. Good agreement was 
obtained, even for energy deposition on the ions of the plasma. Sec- 
ondly, we have calculated propagation of alpha particles heating a 
cold plasma. These results are in very good agreement with those 
given by an accurate Monte Carlo method, for both the thermal 
wave velocity, and the energy deposition in the plasma. (orig.). 


27444 Lag oid D Coa Transport equation and 


27445 (IPPJ—438, 170-178) Interferogram processing 
by help of a computer. Cat nik, D.B.; Petrov, A.P.; Tsere- 
vitinov, S.S. (I.V. Kurchatov Institute of Atomic energy, 
— (USSR)). 10 Jan 1980. Dep. NTIS (US 


y). 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Non-contact diagnostic methods have decissive importance 
in high temperature plasma investigation. Optical laser interfero- 
metry and holography are such diagnostic methods for the investi- 
gation of theta-pinch, plasma guns, plasma focus and so on. The in- 
terferogram deciphering has been carried out so far manually in 
many laboratories. However it takes a lot of time, and dose not 
permit the effective utilization of the information contained in pic- 
tures. In this report, the solution of the problem on computer inter- 
ferogram processing in Soviet plasma physics laboratories de- 
scribed. Physicists of Kurchatov Institute of Atomic Energy started 
to workout the automatic systems to put optical image information 
into computers in 1970. Many half-tone image processing systems 
have been used in Soviet scientific laboratories, but these systems 
are required to satisfy different requirements; speed, accuracy in po- 
sitioning, measuring range, type of photosensitive materials, etc. It 
is impossible to suggest one universal algorithm for processing such 
a variety of requirements. Here, one of the most advanced system, 
“SPFI" (System for Processing of Film Information), is described, 
which has two mini-computers of 16 and 32 kwords capacity. It has 
two devices to put into the computers halftone information. The 
first one is used to read the information stored in 35 mm films, and 
permits to put us to 1200 samples from each line of a fringe at the 
rate of 2400 digitizations per second. Another one has much better 
accuracy. The program library for the system "SPFI” and the 
other features of the system are also described. 


27446 Shock dynamics and neutron production in an ex- 
plosive — driven dense plasma focus. Lindemuth, I.R.; 
Freeman, B.L. (Thermonuclear Applications Group, Ap- 
a Theoretical Physics Division, Los Alamos National 

boratory, Los Alamos, New Mexico 87545). Applied Phys- 
ics Letters; 40: No. 6, 462-465(15 Mar 1982). 

An explasive generator driven dense plasma focus is simulat- 
ed numerically using a magnetohydrodynamic model which in- 
cludes thermal conduction, resistive diffusion, and radiation in addi- 
tion to the Lorentz force and shock hydrodynamics. It is shown 
that the dominant heating mechanism is shock heating. Neutron 
yield is shown to occur at the current minimum. The neutron yield 
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is a result of the initial shock reflecting off the axis of symmetry, 

ing off the magnetic piston driving the focus, and reconverg- 
ing on axis. Peak neutron production occurs when post-shock 
plasma converges on axis. 


27447 Laser-initiated, gas-embedded z-pinch: Two-dimen- 
sional computations. Lindemuth, I.R.; Brownell, J.H.; = 
t, T.A.; Weiss, D.L. (Los Alamos National Lab., 
lournal of Applied Physics; 53: No. 3, 1415-1425(Mar_ 1982). 

A high-density, laser-initiated, gas-embedded Z-pinch is 
modeled computationally in two dimensions. All aspects of an 
actual experiment are modeled: the computer model includes a laser 
optics package, a Marx-bank/transmission line package, an electron 
avalanche prescription, and two-dimensional 
magnetohydrodynamics. The experimental observations are repro- 
duced to a very satisfactory degree. Predictions of performance in 
nonstandard operating modes are given. 


27448 Study of driven lower-hybrid waves in the Alcator 
A tokamak using CO, laser scattering. Slusher, R.E.; Surko, 
C.M.; Schuss, J.J.; Parker, R.R.; Hutchinson, I.H.; Overskei, 
D.; Scaturro, L.S. (Bell Lab., Murray Hill, NJ ). Physics of 
Fluids; 25: No. 3, 457-472(Mar 1982). 

Measurements are presented of the properties of lower- 
hybrid waves excited at the edge of plasmas in the Alcator A toka- 
mak by a two-waveguide array operating at microwave powers up 
to 70 kW. The waves are studied directly in the plasma by measur- 
ing the small angle scattering of COs laser radiation. A broad N/ 
sub parallel/ spectrum is observed in the range 2< or =N/sub par- 
allel/< or ~8, with more intensity at lower N/sub parallel/ (here, 
N/sub parallel/ is the parallel index of refraction). The waves are 
distributed throughout the minor cross section and do not appear to 
be localized in resonance cones. The wave amplitude is linear in net 
microwave power into the plasma. A power-independent frequency 
width of several mega-Hertz and a downshift in the frequency of 
the waves of the order of 1 MHz are observed. Finally, the wave 
amplitude is observed to be independent of the relative phase of the 
exciting, two-waveguide array. Most of these results are explained 
by taking into account the scattering of the lower-hybrid waves 
from the large-amplitude, low-frequency density fluctuations previ- 
ously observed near the plasma edge. 


27449 Tearing mode stability of elongated field-reversed 
plasmas without toroidal field. Berk, H.L.; Schnack, D.D.; 
Sayer, J.M. (Lawrence Livermore National Lab., California 
94550). Physics of Fluids; 25: No. 3, 473-479(Mar 1982). 

The marginal stability of long thin field-reversed plasmas to 
axisymmetric tearing modes is examined. It is found that stability 
improves greatly as flux is excluded from the plasma. Such natural- 
ly occurring states may account for the lack of tearing mode activi- 
ty in many experiments. Consideration is also given as to whether, 
in three dimensions, the tearing mode is an instability or a condition 
for the breakdown of equilibrium. An example is given that demon- 
strates that it is an instability. Idealized analytic results and more 
realistic numerical results are presented. 


27450 Electromagnetic kinetic toroidal eigenmodes for 
general magnetohydrodynamic equilibria. Rewoldt, G.; Tang, 
W.M.; Chance, M.S. (Princeton Univ., NJ). Physics of 
Fluids; 25: No. 3, 480-490(Mar 1982). 

A comprehensive analysis of low-frequency, high-toroidal- 
mode-number linear eigenmodes for tokamaks is presented. The 
most significant new features of this stability study are that the cal- 
culation is interfaced with a general numerical 
magnetohydrodynamic equilibrium, and that it is fully electromag- 
netic. The ballooning formalism is employed and all important ki- 
netic effects, including those of trapped particles, are retained. In 
particular, the familiar trapped-electron drift-wave frequency 
regime is considered and results are presented for three sequences 
of artificial equilibria; one of increasing A(equivalentplasma pres- 
sure/magnetic pressure) values; one of varying equilibrium shape, 
from inverse-D to circular to normal-D; and one of increasing ver- 
tical ellipticity. The analysis is then applied to a realistic (self-con- 
sistent) high-8 equilibrium generated with data obtained from the 
ISX-B tokamak experiment. Here it is found that for the usual 
trapped-electron branch, kinetic microinstabilities appear to be pres- 
ent over a wide range of toroidal mode numbers. 


27451 Stochasticity and the random phase approximation 
for three electron drift waves. Terry, P.; Horton, W. (Insti- 
tute for Fusion Studies, The University of Texas at Austin, 
Austin, Texas 78712). Physics of Fluids; 25: No. 3, 491- 
501(Mar 1982). 

The interaction of three nonlinearly coupled drift waves is 
investigated for the occurrence of stochastization of the phases and 
the applicability of the random phase approximation. The drift 
wave nonlinearities include the E x B and polarization drift cou- 
plings for waves that are linearly unstable for appropriate values of 
the perpendicular wavenumber. The conservation properties and 
sample numerical solutions for the exact three wave interaction are 
given along with the conservation properties and solutions of the 
corresponding random phase approximation equations. 


Nonlinear gyrokinetic equations for a 

electromagnetic waves in general plasma equilibria, Frieman, 

E.A.; Chen, L. (Princeton Unv., NJ). Physics of Fluids; 25: 
No. 3, 502-508(Mar 1982). 

A nonlinear gyrokinetic formalism for low-frequency (less 
than the cyclotron frequency) microscopic electromagnetic pertur- 
bations in general magnetic field configurations is developed. The 
nonlinear equations thus derived are valid in the strong-turbulence 
regime and contain effects due to finite Larmor radius, plasma inho- 
mogeneities, and magnetic field geometries. The specific case of 
axisymmetric tokamaks is then considered and a model nonlinear 
equation is derived for electrostatic drift waves. Also, applying the 
formalism to the shear Alfven wave heating scheme, it is found that 
nonlinear ion Landau damping of kinetic shear-Alfven waves is 
modified, both qualitatively and quantitatively, by the diamagnetic 
drift effects. In particular, wave energy is found to cascade in wa- 
venumber instead of frequency. 


27453 High-8 universal drift. mode. tings, os BE; 
McCune, J.E. (Massachusetts Inst. of Technology, Cam 
bridge). Physics of Fluids; 25: No. 3, 509-517(Mar 1982). 

A linear kinetic analysis of the universal drift mode, valid for 
arbitrary values of 8( = 8p/B*), is presented. The three high-8 
effects on the universal, delB drifting particles, coupling to the drift 
Alfven wave and compressional magnetic fluctuations are examined 
in detail. For small values of 8, the drift wave behavior is dominat- 
ed by coupling to the Alfven wave, while for 8~O(1) the wave 
behavior is determined by delB effects. For most plasma and wave 
parameters, the mode is stable for B/sub i/> or =7%. The stabili- 
zation mechanism is the Alfven induced frequency downshift which 
reduces the parallel phase velocity of the wave until the (slightly) 
delB broadened ion Landau resonance damps the wave. For eta/ 
sub e/( = partial In T/sub c//partial In N)>0, a peculiar case is 
found where the mode remains unstable for B/sub i/< or 
=0(50%). This is caused by the delB frequency upshift coupled 
with inverse transit time damping. 


27454 Establishment of magnetic coordinates for a given 
magnetic field. Boozer, A.H. (Plasma Physics Laboratory, 
Princeton University, Princeton, New Jersey 08544). Physics 
of Fluids; 25: No. 3, 520-521(Mar 1982). 

A method is given for expressing the magnetic field strength 
in magnetic coordinates for an arbitrary toroidal, scalar pressure, 
equilibrium with magnetic surfaces. The field strength in magnetic 
coordinates is central to the study of equilibrium, stability, and 
transport in asymmetric plasmas. While doing these calculations, it 
is assumed that the plasma equilibrium is known. 


27455 Reduction of transport in a tokamak reactor by ex- 
ternally driven turbulence. Hershcovitch, A.; Politzer, P.A. 
(Brookhaven National Lab., Upton, NY). Physics of Fluids; 
25: No. 3, 522-526(Mar 1982). 

The possibility of curtailing trapped particle modes and re- 
ducing ripple diffusion in a tokamak reactor by external turbulence 
is investigated. A “classical” analysis of the problem shows that the 
power level required is low for ripple detrapping, but it is very 
high for suppression of trapped particle modes. If, however, strong 
turbulence effects including clump formation are considered, peri- 
odically pulsed turbulence can be used to eliminate trapped parti- 
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cles and significantly reduce the cross-field diffusion at an average 
power level which may be acceptable in a reactor. 


27456 Mode aie ae anomalous 
turbulence. Tetreault, D.J. 
setts Inst. o 


(Massachu- 
Mar 1965 Cambridge). Physics of Fluids; 25: 
No. 3, a7 339cMder 1982). 


An energy-conserving model of magnetohydrodynamic tur- 
bulence is described that predicts both mode coupling and turbulent 
dissipation. The dissipation takes the form of anomalous resistivity 
and viscosity due to turbulent magnetic fields. The model predicts a 
dual cascade of energy to large wavenumbers and magnetic flux to 
small wavenumbers. Turbulent rearrangement of equilibrium mag- 
netic shear generates resonant fluctuations via a mixing length proc- 
ess. The effect of the turbulence on the disruptive instability in to- 
kamaks is discussed. 


27457 Effects of electrostatic trapping on neoclassical im- 
a sa © S a collision-dominated plasma. Chang, 
C.S.; Hazeltine, R.D. (General Atomic Company, San 
Diag, Colioenia 92138). Physics of Fluids; 25: No. 3, 536- 

It has been shown by Hazeltine and Ware that the existence 
of a reasonable high-Z impurity species can produce electrostatic 
trapping and drift comparable to the magnetic effects, assuming 
that the main plasma components are in the plateau regime. The 
calculation is extended to the collisional regime, modeling the edge 
region of the tokamak column and significant modification to the 
neoclassical impurity transport coefficients is found. A fluid ap- 
proach is developed and the transport coefficients are found to be 
nonlinear in density and temperature gradients. 


27458 Drift Hamiltonian in coordinates, White, 
R.B.; Boozer, A.H.; Hay, R. (Princeton Univ., NJ). Physics 
of Fluids; 25: No. 3, *575-576(Mar 1982). 

A Hamiltonian formulation of the guiding-center drift in ar- 
bitrary, steady-state, magnetic and electric fields is given. The ca- 
nonical variables of this formulation are simply related to the mag- 
netic coordinates. The modifications required to treat a large class 
of ergodic magnetic fields using magnetic coordinates are explicitly 
given in the Hamiltonian formulation. 


27459 Expulsion of a plasmoid from a 

form magnetic field. Humanic, D.G.; Goede, H.; Dawson, 
J.M. } on melee of Physics, Universi iforni 
Angeles, California 90024). Physics of Fluids; 25: No. 2, 271- 
276(Feb 1982). 

The spatial evolution of an isolated plasma released from a 
region of large magnetic field has been investigated using a two- 
dimensional electrostatic particle code with a fixed nonuniform 
magnetic field. In general, the plasmoid is seen to accelerate and 
cool in accordance with the of magnetohydrodynamic 
theory for a low-8 plasma. However, it is found that two trailing 
plasma edges with their associated polarization charges are gradual- 
ly shed leaving wakes of oppositely rotating vortices several 
Larmor radii in diameter. 


27460 Gyroelastic screw pinch. Kerbel, G.D. (National 
Magnetic Fusion Energy Computer Center, Lawrence 
Livermore National Laboratory, Livermore, Californi 
94550). Physics of Fluids; 25: No. 2, 306-315(Feb’ 1982). 
A study is made of a scale model in three dimensions of a 
oes at Ge SE Ge pty ¢ quem She 
as finite gyroradius-near theta pinch) 
pA a cc cl sustains a particular 
symmetry called isorrhopy which permits the decoupling of fluid 
modes from drift modes. modes. Isorrhopic equilibria are analyzed within 
the framework of geometrical optics, resulting in local dispersion 
Shue tal ae Gad, A aml eden & ae 
evolve an arbitrary linear perturbation of a screw pinch equilibrium 
as an invertible integral transform over the complete set of general- 
ized eigenfunctions defined naturally by the equilibrium. Details of 
the structure of the function space and the associated spectra are 
elucidated. Features of the global dispersion relation owing to the 
presence of gyroelastic stabilization are revealed. An energy princi- 
ple is developed to study the stability of the tubular screw pinch. 
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Verification of the classical theory of helical trans- 
port in stellarators. Mynick, H.E. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08544). 
Physics of Fluids; 25: No. 2, 325-329(Feb 1982). 

The apparent discrepancies of the classical theory of helical 
a Oe een ee eee oe ee 

larator transport, are investigated. Numerical results are presented, 
verifying the classical theory, when the model for the magnetic 
field has the simple form assumed by the classical theory. When the 
helical contribution to the total transport is isolated numerically, 
and the different energy dependence of the particle distribution is 
accounted for, the results of one of the numerical studies is brought 
into substantial agreement with theory. It is argued that the anoma- 
lously favorable low collisionality results of the second numerical 
study are due partially to numerical procedure, and partly to a 
more complicated spatial dependence of the magnetic field. 


= Long wavelength collisional tearing modes in a sto- 
chastic magnetic field. Kleva, R.G. (Department of Physics 
Astronomy, University of land, College Park, 
land 20743). Physics of Fluids; 25: No. 2, 330-337(Feb 


1982). 

statistical equations which characterize a long 
wavelength resistive tearing mode when the magnetic field is sto- 
chastic are derived. The theory predicts a broadening of the cur- 
rent layer of the mode due to enhanced perpendicular electron 
motion. This increase in the current layer width is significant for 
fluctuation levels <(5B/B)?> as small as 10-*, where <(5B/B)?> 
is the ratio of the energy in the magnetic fluctuations to the equilib- 
rium magnetic energy. As a consequence of this broadening, the 
transition from exponential to algebraic growth is not attained until 
the magnetic energy density of the mode exceeds the total magnetic 
energy density of all the other fluctuations. 


27463 Universal instability in a plasma sheath. Mar- 
chand, R.; Gladd, N.T.; Lee, Y.C. (Laboratory for Plasma 
and Fusion Energy Studies, University of Maryland, Col- 
lege Park, Maryland 20742). Physics of Fluids; 25: No. 2, 
338-344(Feb 1982). 

Low-frequency drift waves are considered in a planar sheath 
of neutral plasma with thickness on the order of the ion gyroradius. 
An integral eigenmode equation is derived and solved numerically 
using fast Fourier transforms. The analysis is valid for arbitrary wa- 
venumbers and accounts for shear in the equilibrium magnetic field. 
It is found that unstable universal drift modes can exist in this 
strongly localized plasma. In contrast to what has been found pre- 
viously in connection with weakly inhomogeneous plasmas, it is ob- 
served here that shear can have a destabilizing influence. The rel- 
evance of this idealized model to experiments is also discussed. 


27464 Renormalization of plasma turbulence in toroidal 
geometry. Hazeltine, R.D. (Institute for Fusion Studies, The 
University of Texas, Austin, Texas 78712). Physics of Fluids; 
25: No. 2, 350-352(Feb 1982). 

Action-angle variables are used to renormalize the nonlinear 
drift-kinetic equation in an asymmetric torus. Special cases of the 
result are shown to agree with previous nonlinear theories. 


—~ on lower-hybrid 
ent of 


and scattering 
wave propagation. Bonoli, P.T.; Ott, E 
Physics and Astronomy, University of Maryland, College 


Park, Maryland 20742). Physics of Fluids; 
375(Feb 1982). 

The effects of toricity and density fluctuations on the propa- 
gation of lower-hybrid waves are studied. These effects result 
mainly from changes in k/sub parallel/ as the wave propagates (k/ 
sub parallel/ is the wavenumber parallel to the applied magnetic 
field). With respect to toroidal effects, k/sub parallel/ changes due 
to the nonconstancy of the poloidal mode number in toroidal geom- 
etry. Using ray tracing techniques, an assessment of this toroidal 
effect has been made. It is found that waves, which on the basis of 
the cylindrical geometry theory would be inaccessible, may actual- 
ly propagate to the plasma center and damp. The result is related to 
the onset of ray ergodicity. Further, it is shown that for accessible 
waves the optimal poloidal launch point is near the top or bottom 


25: No. 2, 359- 
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an electromagnetic wave kinetic equation is derived and solved by 
a Monte Carlo technique. It is found that scattering can further en- 
hance accessibility. 


27466 Alfven wave cyclotron resonance heating. White, 
R.B.; Yoshikawa, S.; Oberman, C. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Satay 08544). 
Physies of Fluids; 25: No. 2, 384-388(Feb 1982). 

The resonance absorption of fast Alfven waves at the proton 
cyclotron resonance of a predominately deuterium plasma is investi- 
gated. An approximate dispersion relation is derived, valid in the 
vicinity of the resonance, which permits an exact calculation of 
transmission and reflection coefficients. For reasonable plasma pa- 
rameters significant linear resonance absorption is found. 


of Langmuir waves driven 

i, B.; Weatherall, J.C.; Gold- 

=. M.V.; Nicholson, D.R. (Department of Astro-Geo- 

pom University of Colorado, Boulder, Colorado 80309). 
sics of Fluids; 25: No. 2, 392-401(Feb 1982). 

The evolution of Langmuir waves predicted by the beam- 
driven Zakharov equations is studied numerically with high resolu- 
tion in one and two dimensions, for parameters appropriate to type 
III solar radio bursts at 0.5 a.u. It is found that collapse is preceded 
by momentum transfer to ion-acoustic quasimodes even in the ab- 
sence of a weak solar magnetic field. The early evolution is similar 
in one and two dimensions. A zero momentum condensate forms in 
both cases, but its subsequent behavior differs in one dimension and 
two dimensions. The corresponding real-space wave packets col- 
lapse rapidly in two dimensions, but evolve as slowly growing soli- 
tons in one dimension. Detailed comparisons are made with other 
(one-dimensional) models of “strong” Langmuir turbulence associat- 
ed with type III bursts. 


27468 Whistler-mode electron cyclotron emission in a 
mirror R.F.; Tsakiris, G.D.; Boyd, D.A. 


plasma. Ellis, R.F. 
(Univ. of Maryland, Collage Park). Physical Review Letters; ' 


48: No. 2, 93-96(11 Jan 198 

Measurements of electron cyclotron emission in the whistler 
mode have been made on the Maryland Mirror Machine and the 
results are compared with hot-plasma theory. Good agreement is 
obtained, demonstrating, in particular, that the emission attains 
black-body levels for a wide range of conditions. It is concluded 
that this emission is a promising candidate to measure axial vari- 
ations of the electron temperature in tandem mirror devices. 


Direct observation of laser beam filamentation in 
an underdense plasma. Joshi, C.; Clayton, C.E.; Yasuda, A.; 
Chen, F.F. (University of California, Los Angeles, Califor- 
= . Journal of Applied Physics; 53: No. 1, 215-217(Jan 
By using optical Fourier-transform techniques, we have ob- 
tained photgraphs of plasma density striations in the focal region of 
a 350-MW CO, laser beam focused by an f/7.5 lens into a plasma 
with density 0.1n/sub c/ . The observed spatial frequency and the 
estimated density change imply that the striated regions are also the 
regions of self-trapped radiation channels. 


27470 Experiments in a tandem mirror sustained and 
heated solely by rf. Breun, R.; Golovato, S.N.; Yujiri, L.; 
McVey, B.; Molvik, A.; Smatlak, D.; Post, R.S.; Smith, 
D.K.; Hershkowitz, N. (Univ. of Wisconsin, Madison). Phys- 
ical Review Letters; 47: No. 25, 1833-1836(21 Dec 1981). 

A tandem mirror plasma has been sustained and heated by rf 
alone without the need for neutral beams. End plug density and 
energy are maintained by ICRH which traps and heats a fraction of 
the central-cell loss stream. The central-cell plasma is maintained 
by gas fueling and rf heating. Magnetohydrodynamic stability limits 
the ratio of the central cell to plug plasma pressure, and the cen- 
tral-cell electron temperature must be kept high enough for ioniza- 
tion. A quasi-steady state is achieved that lasts much longer than 
the decay times of the plugs and central cell. 
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27471 ey for transport in high-density 
mas. Coppi, B. eT ein Inst. of itch, 


Cambridge SA). uclear Fusion; 21: No. 11, 1363- 
1382(Now 1981) 

The deity profs that hve been oberved experimental 
in magnetically confined plasmas, both in stationary and 
perp: Race yg Nepeche y mci nie tong oc 
outward particle diffusion and an inward plasma flux whose rates 
are higher than those predicted by the collisional transport theory. 
The outward particle diffusion is considered to be proportional. to 
the effective electron thermal conductivity that has been shown in 
previous papers to be consistent with existing observations of the 
electron temperature profiles and the scaling for the electron 
energy confinement time. The adopted expression for the particle 
influx is proportional to the anomalous outward diffusion coeffi- 
cient, and its dependence on the main plasma parameters that has 
been adopted makes it possible to reproduce both the time evolu- 
tion and the steady state of the density profiles observed in a rela- 
tively large variety of experiments. 


27472 High-beta injection experiments on the ISX-B to- 

Sa as i, M.; Bates, S.C. (Oak 
ry National Lab., TN (USA)). Nuclear Fusion; 21: No. 
409-1423(Nov 1981). 

Neutral-beam injection of up to 2.5 MW into plasmas in the 
ISX-B tokamak (Ro=0.93 m, a=0.27 m, Bsub(T)=0.9-1.5 T, 
Isub(p)= 70-210 kA, anti nsub(e)=2.5-10x10** cm™*) has created 
plasmas with volume-averaged beta of up to approximately 2.5%, 
peak beta values of up to approximately 9%, and root-mean-square 
beta values of up to approximately 3.5%. Energy confinement time 
is observed to decrease by about a factor of two as beam power 
goes from 0 to 2.5 MW; the decrease is caused predominantly by 
the electron confinement time falling below the predictions of ‘Al- 
cator scaling’ by a factor of 3-4 at high beam power. An empirical 
relationship of the form Bsub(p)Isub(p)sup(1/2)=f(Psub(b)) fits our 
measurements over a wide range of plasma parameters. The func- 
tion f(Psub(b)), where Psub(b) is the beam power, is linear for 
Psub(b)<=1.2 MW _ but tends to saturate for 1.2 
MW < =Psub(b)< =2.5 MW. Although the equilibria attained in 
ISX-B are predicted to be above the threshold for the ideal 
magnetohydrodynamic (MHD) ballooning instability, no evidence 
of these modes is observed. 


27473 Electron cyclotron resonant heating with an ordi- 
nary-mode antenna in the JFT-2 tokamak. La Haye, R.J.; 
Moeller, C.P. (General Atomic Co., San Diego, CA 


(USA)); age & A Atomic Energy h 
Inst., Tokai, Ibaraki esearch Establishment). Nucle- 
ar Fusion; 21: No. il, "aos: 14500Nov 1981). 

Radio-frequency power of up to 110 kW for 14 ms at 28 
GHz is launched in a horizontal polarization from the outside mid- 
plane at an angle nearly perpendicular to the 10-kG toroidal field of 
the JFT-2 tokamak. With initial Ohmic power comparable to the 
RF power, the central electron temperature increases from 600 to 
1000 eV in 10 ms. Details of the electron heating are reported. 


27474 Fast-ion thermalization in non-circular tokamaks 
with large-banana-width effects. Hively, L.M.; Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.); Rome, 
J.A. (Oak Ridge National Lab., TN (USA)). Nuclear Fusion; 
21: No 11, 1431-1446(Nov 1981). 

Fusion-product thermalization and heating are calculated on 
the assumption of collisional slowing-down. The present analytical 
model describes fast-ion orbits and their distribution function in re- 
alistic, high-beta, non-circular tokamak equilibria. The Fokker- 
Planck equation is bounce-averaged over the large banana-width 
orbits after the variables have been transformed to the constants-of- 
motion space. First-orbit losses, trapping effects, and slowing-down 
drifts are fully treated. By solving a 3-D (+ time) partial differen- 
tial equation, it is possible to obtain an invariant of the slowing- 
down process, 1/E=(magnetic moment)/energy = constant, and 
explicit expressions for the slowing-down drifts. Large banana- 
width effects give rise to a net cogoing alpha-particle current. The 
large banana-width orbits smear the energy deposition over large 
regions of the plasma. This causes the in-situ heating rates to be 20- 





25% above the flux-surface-averaged rates on axis but enhances the 

approximately > 10-fold over in-situ deposition. 

is result implies reduced alpha ‘ash’ accumulation on axis, 

the reduced heating rate makes start-up and maintenance of ignition 
more difficult. 


27475 
from 


High-energy runaway electron transport deduced 

uclear activation of the PLT limiter. Barnes, 
C.W.; Stavely, J.M. Jr.; Strachan, J.D. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Nuclear Fusion; 21: No. 11, 
1469-1473(Nov 1981). 

Runaway-electron-induced activation of the PLT limiter has 
been used to deduce the energy distribution of electrons in the 
range of 8 to 23 MeV and their scrape-off layer thickness. Both 
measurements indicate runaway electron confinement times of 50 to 
90 ms. 


27476 Diamagnetic drift stabilization of modes 
in tokamak geometry. Cooper, W.A.; T: » K.T. (Oak 
Ridge National Lab., TN (USA)). Nuclear ion; 21: No. 
11, 1477-1479(Nov 1981). 

The stabilizing impact of the finite thermal ion gyroradius on 
the ballooning-mode stability of realistic axisymmetric toroidal equi- 
libria is examined. The di ic drift frequency effectively stabi- 
lizes modes with n> 30-50 in ISX-B-like equilibria. 


27477 T 

conductivity coefficient 

Hirshman, S.P. (Oak Ridge National Lab., TN 

Molvig, K. husetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center; Massachusetts Inst. of Tech., 
Cambridge (USA). t. of Nuclear Engineering). Nuclear 
Fusion; 21: No. 11, 1 1483(Nov 1981). 

It is shown that the radial variation of the electron-ion tem- 
perature ratio induced by neutral-beam injection in PLT could ac- 
count for the observed spatial dependence of the electron thermal 
conductivity coefficient. Quantitative evaluations using the experi- 
mental temperature and electron thermal conductivity (chisub(e)) 
profiles show consistency of the measured data with the tempera- 
ture scaling of a finite-beta drift wave turbulence model and also 
demonstrate the failure of a simple electron temperature power law 
scaling for chisub(e). 


27478 Tokamak start-up with electron-cyclotron heating. 
Holly, D.J.; Prager, S.C.; Sh , D.A.; Sprott, J.C. (Wis- 
consin Univ., Madison (USA)). Nuclear Fusion; 21: No. 11, 
1483-1487(Nov 1981). 

Experiments are described in which the start-up voltage in a 
tokamak is reduced by about a factor of two by the use of a modest 
amount of electron cyclotron resonance heating power for pre-ion- 
ization. The solution of the zero-dimensional start-up equations indi- 
cates that the effect is due to the high initial density which in- 
creases the rate at which the conductivity increases in the neutral- 
dominated initial plasma. The effect extrapolates favourably to 
larger tokamaks. A 50% reduction in the start-up volt-second re- 
quirement and impurity reflux is also observed. 


27479 EBT stability theory. Report on the workshop, 
Oak Ridge, Tennessee, USA, 13-14 May 1981. Uckan, N.A. 
(Oak ae National Lab., TN (USA)). Nuclear Fusion; 21: 
No. 11, 1489-1492(Nov 1981). 

This paper reports on the workshop on EBT-stability theory 
held in Oak Ridge, 13-14 May 1981. Presentation of papers describ- 
ing the status and various aspects (theory and/or experiment) of 
EBT-stability are summarized. Overview of the discussions about 
critical evaluation of existing models and influence of beta limits on 
reactor performance is given. 


27480 Ambipolar potential formation and control in 
bumpy tori and mirrors. Report on the workshop Oak Ridge, 
Tennessee, USA, 11-12 May 1981. Uckan, N.A. (Oak Ridge 
National Lab., TN (USA)); Post, R.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nuclear 
Fusion; 21: No. 11, 1493-1496(Nov 1981). 

This document reports about a workshop on Ambipolar Po- 
tential Formation and Control in Bumpy Tori and Mirrors held in 
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Oak Ridge, 11-12 May 1981. Papers showing up the substantial ad- 
vance in theory and experimental determination of ambipolar po- 
tentials in bumpy and mirror devices are summarized. 


27481 3D nonlinear calculations of resistive tearing 
modes, Hicks, H.R.; Carreras, B.; Holmes, J.A.; Lee, D.K.; 
Waddell, B.V. (Oak Ridge National rane gS Oak — 
Tennessee 37830). Journal of Computational Physics; 44: No. 
1, 46-69(Nov 1981). 

Recent numerical calculations of the evolution of resistive 
tearing modes have been cemtral to the understanding of MHD ac- 
tivity and disruptions in tokamaks. The nonlinear three-dimensional 
initial value computer code RSF has provided many of these re- 
sults. RSF assumes cylindrical geometry with a Fourier series rep- 
resentation in the two periodic coordinates and a finite difference 
representation in the radial direction. This choice makes RSF con- 
siderably more accurate and efficient than previous codes. 


27482 Strong ion ring equilibria formed by injection and 
intrinsic stochasticity of orbits. Friedman, A.; Denavit, J.; 
Sudan, R.N. (Univ. of California, Berkeley). Journal of 
Computational Physics; 44: No. 1, 104-133(Nov 1981). 

An improved means of generating high-beta equilibria by in- 
jection in magnetostatic simulations of strong ion rings is described. 
The existence of stochastic orbits in these equilibria is demonstrat- 
ed. For nonlinear axisymmetric two-dimensional simulations with 
all three velocity components included, the principal manifestation 
of such orbits is an eventual violation of left—right mirror symme- 
try in cases where such symmetry would normally be expected. 
This effect is due to the exponential divergence of “neighboring” 
mirror image trajectories. Linearized simulations, in effect, compute 
the first order separation of orbits which are displaced from each 
other by an infinitesimal vector for all time. When a linearized code 
is applied to a problem involving stochastic orbits, the single-parti- 
cle growth can be faster than that associated with the collective 
modes of interest, rendering the simulation invalid. This limits the 
class of problems to which straightforward linearized simulation is 
applicable. Related difficulties in nonlinear codes using certain 
“quiet-start” techniques involving loading of particles on axisymme- 
tric rings can be anticipated. These effects should also be evident in 
simulations of field-reversed mirror systems, ordinary mirror ma- 
chines, and other devices. 


27483 N of impurities in tokamak 


plasmas. Hirshman, ,» DJ. (Oak — National 
19813 TN (USA)). Nuclear Fusion; 21: No. 9, 1079-1201(Sep 

Tokamak plasmas are inherently comprised of multiple ion 
species. This is due to wall-bred impurities and, in future reactors, 
will result from fusion-born alpha particles. Relatively small densi- 
ties nsub(I) of highly charged non-hydrogenic impurities can 
strongly influence plasma transport properti whenever 
nsub(I)e*sub(1)/nsub(H)e? > =(msub(e)/msub(H))sup(1/2). The de- 
termination of the complete neoclassical Onsager matrix for a toroi- 
dally confined multispecies plasma, which provides the linear rela- 
tion between the surface averaged radial fluxes and the thermody- 
namic forces (i.e. gradients of density and temperature, and the par- 
allel electric field), is reviewed. A closed set of one-dimensional 
moment equations is presented for the time evolution of thermody- 
namic and magnetic field quantities which results from collisional 
transport of the plasma and two-dimensional motion of the magnet- 
ic flux surface geometry. The effects of neutral-beam injection on 
the equilibrium and transport properties of a toroidal plasma are 
consistently included. 


S.P.; Si 


27484 Tilting and shifting modes in a spheromak. Jardin, 
S.C.; Chance, M.S.; Dewar, R.L.; Grimm, R.C.; Monticello, 
D.A. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Nuclear Fusion; 21: No. 9, 1203-1207(Sep 1981). 

In the absence of a conducting wall, typical spheromak plas- 
mas are unstable to tilting and/or shifting modes. The effects of the 
cross-sectional shape, aspect ratio, and the location of a conducting 
wall on the stability of these modes are investigated. A circular 
cross-section (b/a approximately 1) configuration with a flux hole 
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delta=0.5 (aspect ratio R/a=2) will be stabilized by an ellipsoidal 
wall of mean separation of 1.3 minor radii from the plasma. 


27485 Current production by ag Re ag 
trons passing through an axial —_ -y-~ — 
P.B.; Marcus, F.B. (General Atomic Co., ae 
(USA)). Nuclear Fusion; 21: No. 9, 1207- i 1aSep 1981). 

A steady-state current can be produced in a toroidal plasma 
by absorption of an electron cyclotron heating wave in the region 
of a localized magnetic field gradient along the magnetic field lines. 
The current produced by this mechanism flows in the same direc- 
tion as the Fisch-Boozer current and it is equivalent in magnitude 
for reasonable values of AB/B. The scaling of the ratio current to 
RF power absorbed with the plasma variables n, T, and R (major 
radius), is the same for both currents, namely T/nR. 


27486 Radio frequency wave applications in 
fusion devices. Hwang, D.Q.; Wilson, J.R. (Princeton Univ, 
NJ, USA). Proceedings of the IEEE (Institute of Electrical 
and Electronics Engineers); 69: No. 8, 1030-1043(Aug 1981). 
An overview of rf wave applications in magnetic fusion de- 
vices is given. A summary of the wave physics, the present experi- 
mental program, and the technological development of rf heating is 
presented. Particular emphasis is placed on the technological re- 
quirements of wave launchers, transmission systems, and rf gener- 
ators for the three main frequency ranges: the ion cyclotron 
(ICRF), the lower hybrid (LHRF), and the electron cyclotron 
(ECRF). Some possible extrapolations of the present technology to 
CTR regimes are discussed. 37 refs. 


High-beta stability of a toroidal plasma, Su- 
giyama, L.; Mark, J.W.K. husetts Inst. of Tech., 
Cambridge (USA)). Physics Letters [Section] A; 84: No. 3, 
123-128(20 Jul 1981). 

The high toroidal mode number ideal MHD ballooning 
mode is shown to stabilize again at large beta, in several sequences 
of numerical toroidal equilibria. Raising the q profile improves 
high-beta stability for equilibria with the same poloidal beta and 
flux surface geometry. A smaller aspect ratio enhances the stabiliz- 
ing effect of raising the q profile and allows second stability to 
occur at smaller poloidal beta, though larger total beta. 


27488 Turbulence in argon shock waves. Johnson, J.A. 
III; Santiago, J.P.; Lin I (Rutgers - the State Univ., New 
Brunswick, NJ (USA)). Physics Letters [Section] A; 83: No. 
9, 443-448(29 Jun 1981). 

Irregular density fluctuations with turbulent-like behaviours 
are found in ionizing shock fronts produced by our arc driven 
shock tube. We use electric probes as the primary diagnostic. Spec- 
tral analyses show statistical patterns which seem frozen-in and 
characterizable by a dominant mode and its harmonics. 


27489 MHD stability of toroidal plasma with modulated 
curvature planar magnetic axis. Rizk, H.M. OS Univ., 
ep (USA)). Plasma Physics; 23: No. -397(May 

Mercier’s localized perturbed criterion of stability near an ar- 
bitrary modulated curvature magnetic axis of a non-circular toroi- 
dal plasma cross section is investigated. In this magnetic configura- 
tion, the magnetic surfaces arbitrarily rotate around the magnetic 
axis. The influence of the non-circular cross section of the magnetic 
surface and that of the modulation of the magnetic axis on the do- 
mains of equilibrium and stability are studied. 


27490 Observation of overdense infrared scattering from 
a post pinch plasma focus. Neil, G.R.; Post, R.S. (Wisconsin 
Univ., Madison (USA). Dept. of ‘Nuclear Engineering). 
Plasma Physics; 23: No. 5, 425-434(May 1981). 

A CO, laser scattering experiment performed on a dense 
plasma focus is reported. The optical set-up permitted (by variation 
of the incident wave polarization) determination of the scattering 
process, either collective scattering or overdense scattering from a 
critical surface. Overdense scattering was observed in the post 
pinch plasma and was found to be correlated spatially with bright 
X-ray emitting regions as determined by soft X-ray pinhole photo- 
graphs. Collective scattering from the pinch or post pinch was not 


70 FUSION ENERGY 
7001 Plasma Research 


observed suggesting that bulk turbulence is not a significant mecha- 
nism for ion heating. Temporal correlation of the scattered signal 
with hard and soft X-rays, neutrons and dI/dT is also presented. 


27491 genes investigation of modulational effects 
(Pomona ‘Coll, Claremont, CA (USA). Dept. of Physics 
lomona ont, t. Oo ysics); 
M.E. Swarthmore Coll., PA (USA). t. of Phys- 

ics). Plasma Physics; 23: No. 5, 449-454(May 1981). 
Pronounced modulational effects have been observed in an 
electron cyclotron produced plasma in a magnetic mirror configu- 
ration. Two possible explanations for the phenomena are offered. 
One is a four-wave parametric process and the other is a relaxation 
oscillation. The most likely possibility appears to be a relaxation os- 

cillation. 


27492 Control of trapped electron instability by a modu- 
lated neutral beam. Ghassemi, M.; Sen, A.K. (Columbia 
Univ., New York (USA). t. of Electrical 

Columbia Univ., New York (USA). Plasma Research Lab.). 
Plasma Physics; 23: No. 4, 273-282(Apr 1981). 

The possibility of controlling trapped electron instability in 
Tokamaks using a modulated neutral beam is investigated. Modula- 
tion of the beam is accomplished by a signal which is proportional 
to density fluctuations due to trapped electron instability. Different 
modes of injection are investigated and oblique injection is found to 
be the best mode of injection. Particle input but not momentum 
input is found to be sufficient for the control purpose. 


27493 Ion-acoustic noise excited by positive 
Sy J.; Hershkowitz, N. (lowa Univ., Iowa City (USA). 
of Physics and Astronomy). Plasma Physics; 23: No. 4, 
22335(Ape 1981). 

Measurements are presented of a low-frequency instability (f 
< fsub(pi), where fsub(pi) is the ion plasma frequency) in the 
neighborhood of positively biased disk probes in an unmagnetized 
multidipole plasma. On an isolated probe the spectrum is broad, 
with relative density perturbation deltan/n <= 1 per cent, but 
sharpens and increases in amplitude when a second, negatively 
biased probe is brought into the vicinity. Observed modulations in 
deltan/n as a function of probe separation are modeled under the 
assumption that the unstable waves have wave-vectors in the plane 
of the positive probe, leading to an ‘antenna pattern’. 


27494 Filtered and bare vacuum photodiode detectors for 
VUV monitoring of Tokamak plasmas. Zweben, S.J.; Taylor, 
R.J. (California Univ., Los Angeles (USA). Plasma Physics 
Group). Plasma Physics; 23: No. 4, 337-346(Apr 1981). 

A description is given of the use of filtered and unfiltered or 
‘bare’ vacuum photodiodes as broadband vacuum ultraviolet radi- 
ation detectors for Tokamak plasmas. 


27495 Non-divergent expression for charged particle 
slowing down. Blue, T.E.; Stru L.A. (Illinois Univ., 
Urbana (USA). Fusion Studies .). Plasma Physics; 23: 
No. 4, 371-373(Apr 1981). 

An expression for the energy loss rate of a charged particle 
in a plasma is obtained. The expression is non-divergent and re- 
duces to the expressions of Fokker-Planck and Balescu-Lenard the- 
ories in appropriate limits. 


27496 Zapp--an inexpensive versatile x-ray source. Die- 
trich, D.D.; Fortner, R.J.; Price, D.F.; Stewart, R.E. (Law- 
rence Livermore Lab, Calif). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-28: No. 2, 1366-1368(Apr 1981). (CONF-801111—). 
From 6. conference on application of accelerators in re- 


search and ind ; Denton, TX, USA (Nov 1980). 

The Z-pinch atomic physics project (ZAPP) in E-Division at 
the Lawrence Livermore Laboratory has teen established to study 
the physics of high temperature high density plasmas. At the center 
of this project is a 100 kV, 55 kJ capacitor bank which discharges 
through low inductance switches and transmission lines into the 
load developing peak currents in the 2.5*10/sup 6/ amp range. One 
of the goals is to have all major diagnostics temporally and spatial- 
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ly resolved. Included in this list are pinhole 


Carlson, G.A.; Arfin, B.; Barr, W.L.; Wee, BS: 
Erickson, J.L.; Fink, J.H.; Hamilton, G.W.; nage, SA 
Myall, J.O.; Neef, WS. Jr. se Univ., 
(USA). Lawrence Livermore Natio mal Lab.). Nuclear Engi- 
neering and Design; 63: No. 2, 233-250(Mar 1981). 

A new invention - the thermal barrier - promises to improve 
the tandem mirror fusion reactor. The thermal barrier consists of a 
region magnetic field strength, plasma density, and plasma potential 
between each end plug and the central cell of a tandem mirror. The 
depressed plasma potential serves to thermally insulate the plug 
electrons from the central cell electrons. With barriers and auxiliary 
electron heating in the plugs, the central cell confining potential 
can be generated with a lower plug plasma density, magnetic field 
strength, and beam injection energy than for the case without bar- 
riers. The paper summarizes the status of the rapidly evolving phys- 
ics knowledge concerning tandem mirrors with thermal barriers, 
describes end plug components typical for tandem mirror reactors - 
yin - yang magnets, neutral beams, and ECRH heating systems, and 
discusses central cell design. 


27498 Studies of runaway electron transport in PLT and 
PDX. Barnes, C.W. ner NJ; Princeton Univ. (1981). 
190p. University Microfilms Order ‘No. 81-27,747. 

Thesis (Ph. D.). 

The transport of runaway electrons is studied as a means of 
understanding the physical mechanisms responsile for anomalous 
electron heat transport. The confinement time of the runaway elec- 
trons is measured by a variety of experiments on the Princeton 
Large Torus (PLT) and the Poloidal Divertor Experiment (PDX). 
Measurements made in different energy ranges show the confine- 
ment time being 2-6 msecs between 0.4 to 1.0 MeV (10 to 30% of 
the thermal confinement time), and increasing to 50 to 100 msecs or 
greater between 8 to 22 MeV. The confinement time increases with 
bulk plasma density, and with toroidal field at low densities. Ex- 
periments include determination of the electron spectrum from the 
amount of photonuclear activation of a stainless steel limiter, and of 
the runaway electron scrape-off thickness measured from the angu- 
lar distribution of that activation. 


27499 Tritium-related surface effects in tokamaks. Malin- 
owski, M.E. (Sandia National Labs., Livermore, CA 
oo Journal of Nuclear Materials; 93: No. 94, 96-105(Oct 


From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The effects of tritium adsorbed on internal torus and near- 
torus components in tokamaks are discussed. For in-torus locations, 
which normally experience plasma particle fluxes, the effects of ad- 
sorbed tritium are entirely negliglible because of the weakness of 
the tritium 8-decay. Tritium adsorbed on surfaces, however, can 
dramatically degrade diagnostic devices by causing particle count- 
ing backgrounds due to the decay electrons. Experimental data on 
channel electron multipliers (EMs) which have been tritium-ex- 
posed illustrate this degradation and point out the necessity of de- 
termining tritium effects for all particle detector types which will 
be exposed to tritium in tokamaks. 


27500 Deuterium ion fluxes to probes in the PLT edge 
plasma. Cohen, S.A.; Dylla, H.F. (Princeton Univ., NJ 
(USA). Plasma Physics ogg + Wam i yk (Sandia | 7. 
tional Labs., Albuquerq 

(RCA Labs. ” heosten 3 NO (UsAp je Br 
terials; 93: No. 94, 109-114(Oct 19 


kh us. 


sing 
une ne ee 
exposed to deuterium discharges in PLT. From these data we infer 
that the fluxes range from 2 x 10" to 3 x 10°? cm 
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» 5B; V.; Barnes, 
Fe N.; Cohen, S.; Colestock, P.; Dimock, 
(Princeton Univ., NJ o- 

sca Lab, 1 Journal of Nuclear Materials; 93 


4. 5 RT Tot Te 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr ye 

In the four years of operation of the PLT tokamak (1976- 


vary strongly with limiter material, wall treatment, and gas pro- 
gramming. With tungsten limiters, radiation from partially ionized 
tungsten atoms can strongly limit the temperature in the center of 
the plasma; with graphite limiters, radiation is primarily from 
carbon and oxygen in the outer cold region and not so much from 
the center, since in the hot core these atoms are totally ionized. 
With both tungsten and stainless steel limiters intermediate states 
exist which have rather uniform radiation source distributions; the 
characteristics of these distributions are affected by gas program- 
ming and by wall conditioning. Under some conditions the meas- 
ured energy losses to the limiters and by radiation and neutral parti- 
cles cannot account for all of the input energy by as much as 30. 
When the injected gas is changed from D, to He, the time constant 
for disappearance of neutron emmission can be slow (35 pulses for 
a reduction by a factor of three) or fast (4 pulses for a similar 
factor), depending on previous history of wall treatment. 


27502 Gas control and wall conditioning in TMX. Drake, 
R.P.; Deis, G.; Richardson, M.; Simonen, T.C. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab Journal of Nuclear Materials; 93: No. 94, 291-296(Oct 


From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 


many, F.R. = - 25 oe 

The Tandem Experiment (TMX) is a magnetic fusion 
research device at the Lawrence Livermore Laboratory which con- 
fines a center-cell plasma between two higher density end-plug 
plasmas. The end-plug plasmas are separated from the metal and 
walls by an end-fan chamber. This paper describes how we mini- 
mize the power lost through charge-exchange and electron conduc- 
tion. To isolate the end-plug plasma from the end wall, we employ 
wall conditioning, gas pumping, and magnetic-field expansion in the 
end-fan chamber. The plasma density is reduced from above 10" 
cm™* in the end-plug to well below 10*° cm~$ at the end wall. A 
peak plasma potential or more than 1 kV above the grounded end 
wall is maintained in steady state and gas buildup near the end wall 
is avoided. Gas flow in the end plug is controlled and the end-plug 
walls are conditioned so that the end-plug plasma is not eroded by 
large fluxes of cold gas. Wall conditioning in the center cell pro- 
vides reproducible conditions. The center cell is fueled by gas from 
a gas box or a pulsed valve. 


27503 E x B analyzer to study the particle fluxes, energy, 
and charge state in the scrape-off layer of tokamaks. Staib, P. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Journal 
of Nuclear Materials; 93: No. 94, 351-356(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

We present a new E x B analyzer for the measurement of 
charged particle fluxes and of the energy distribution and the 
charge state of the ions. The device is based on the fact that (1) the 
drift velocity anti vsub(D) = anti E x anti B/B? is independent of 
the kind of particle and its parallel velocity, vparallel, and (2) that 
E x B fields have the property of stigmatic focusing (trochotron 
mass spectrometer). The particles (electrons and ions) passing 
through an entrance slit penetrate an E x B region. The gross effect 
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en Gotien of Re ealenaae 
vparallel which depends on the parce energy. An_aray_of 
charged particle collectors is placed behind the E x B field region. 
The position of the impact on the array is a measure of vparallel, 
i.e. of the parallel energy. For impurities, the distribution of im- 
planted atoms on the collector shows density peaks located at 
equally spaced nodes occuring at positions corresponding to time- 
of-flights being multiples of the gyration period. The distance be- 
tween nodes is a measure of the charge state of the ions. The ana- 
lyzer is used to study the scrape-off layer of PDX and hydrogen 
fluxes at different energies are presented. 


ries by an angle tan 


27504 Measurement of the density and velocity distribu- 
tion of neutral Fe in ISX-B by laser fluorescence spectros- 
copy. Schweer, B.; Rusbueldt, D.; Hintz, E. (Kernfors- 

chungsanlage Juelich G.m.b.H. (Germany, : F.R.). Inst. fuer 
Plasmaphysik); Roberto, J.B.; Husinsky, W.R. (Oak Ridge 
National Lab., TN sii Journal of ruclear Materials; 93: 
No. 94, 357-362(Oct 1980 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The density and velocity distribution of neutral Fe atoms in 
the plasma-edge of the ISX-B tokamak have been measured by 
laser fluorescence spectroscopy. Fe neutrals were excited at 302 nm 
using a flashlamp-pumped dye laser. The fluorescence light was de- 
tected at 382 nm with an interference filter and photomultiplier 
system. The frequency-doubled laser output (700 W) and pulse 
length (500 ns) allowed saturation pumping of the Fe transition 
thereby enabling absolute measurement of densities. Insertion of an 
additional Fabry-Perot etalon into the laser cavity narrowed the 
laser bandwidth to 0.6 pm corresponding to a velocity resolution of 
600 m/s (0.1 eV for Fe). Neutral densities were measured for two 
locations in the plasma-edge as a function of discharge time. Results 
show a detection sensitivity of 10'* atoms/m* with a neutral Fe 
density of a few 10%? atoms/m® in the first 20 ms of the discharge 
and 10** atoms/m®* 30 ms after the discharge. The velocity distribu- 
tion of the neutral Fe at the end of the discharge is thermal (400- 
1000 K) while the smaller peak at the beginning of the discharge 
shows evidence of higher velocities. 


27505 Low energy neutral outflux from the PLT toka- 
mak. Voss, D.E.; Cohen, S.A. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Journal of Nuclear Materials; 93: No. 
94, 405-412(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, ~ R. (21 - 25 Apr 1980). 

A time-of-flight system has been developed to measure the 
energy spectrum of neutral deuterium atoms emitted from the PLT 
tokamak plasma in the energy range 20-1000 eV. D® neutrals are 
mechanically chopped by a rotating slotted stainless steel disc. The 
gated neutrals impinge on a Cu-Be disc and eject secondary elec- 
trons which are collected and amplified by an electron multiplier; 
hence quantitative D° fluxes can be determined. The time evolution 
of the D® outflux emission spectraa (GAMMA/dEdQ, has been 
measured for low density, ohmically heated PLT discharges. Our 
data, which covers the energy range 28-1000 eV, represent the first 
measurements of tokamak neutral outflux below 100 eV. For D® en- 
ergies above 200 eV, we find that GGAMMA/dEdQ vs. particle 
energy monotonically decreases, typically in an exponential fashion. 
Early in a discharge (GAMMA/dE dQ. is weighted towards low 
energy. The measured plasma ion edge temperature increases with 
time, and concurrent with this rise the total particle flux falls by a 
factor of 25. Throughout these ohmically heated discharges the 
charge-exchange power loss away from the limiter is a small frac- 
tion, less than 2%, of the ohmic heating power; the charge-ex- 
change particle loss away from the limiter is relatively unimportant 
in particle balance; and the bulk of the particle emission is typically 
at energies below 200 eV. 


27506 Plasma edge model for tokamaks. Gordinier, M.R. 
(Wisconsin Univ., Madison (USA). t. of Nuclear Engi- 
neering); Conn, R.W. (California Univ., Los Angeles 
(USA). School of Dentistry). Journal of Nuclear Materials; 
93: No. 94, 420-430(Oct 1980). 
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From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The discharge characteristics in fusion experiments, particu- 
larly tokamaks, are often determined by the coupling between the 
core plasma and the region between the limiter and the vacuum 
wall. A zero dimensional scrape-off model is developed which in- 
corporated the essential atomic physics and plasma/wall interac- 
tions. This model is coupled to a one dimensional radial transport 
code for the analysis of tokamak discharges. It is demonstrated that 
the discharge characteristics predicted can be substantially altered 
by the inclusion of such a model. 


27507 Fast Langmuir probe ons ae. Milnes, 
K.A.; Ehlers, K.W.; Leung, K.N.; Owren, ; Williams, 
M.D. (Univ. of California, Berkeley). TREE P due of 
Electrical and Electronics Engineers) Transactions on Plasma 
Science; PS-8: No. 2, 124-1260on 1980). Contract W-7405- 
ENG-48. 

An inexpensive, simple, and fast Langmuir probe sweeping 
circuit is presented. This sweeper completes a probe trace in 1.4 ms 
and has a maximum probe current capability of 5 A. It is suitable 
for pulsemode plasma operation with density greater than 10” 
ions/cm*. 


27508 Temperature effects on charged-particle-induced 
cross sections. Cullen, D.E.; Rm, R.; Plechaty, E.F. 
(Lawrence Livermore Lab, Calif, USA). ‘Nuclear Science 
and Engineering; 74: No. 2, 140-147(May 1980). 

The purpose of this article is to point out problems encoun- 
tered if the effects of thermal motion are not considered when 
charged-particle cross sections are used. Methods of performing 
continuous energy or —- charged-particle transport in hot 
media are discussed. 14 


27509 go ag. pp 1632-1639) Mechanism for 
plasma turbulence. 


establishing steady Akhiezer, 1L.A.; 
Angeleiko, V.V. * okey State Univ., USSR). 1972. 
Translated from . Fiz. Zh. (Russ. Ed.); 17: No. 9, 1431- 
1437(1972). NTIS, PC Al10/MF A0Ol. Order Number 
DE82010192. 

In Ukrainian Physics Journal. 

The possibility of a new mechanism (besides the known 
mechanism) for establishing steady-state plasma turbulence (i.e., the 
appearance of steady-state, as a balance between the source and the 
sink of oscillations) has been indicated. In particular the variation in 
phase velocity of waves due to nonlinear effects may result in a sit- 
uation where the condition for growth ceases to hold good for all 
types of waves which propagate in a plasma. The steady-state level 
of turbulent magneto-acoustic oscillations in the plasma when a 
beam of charged particles passes through it, has been investigated. 
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REFER ALSO TO CITATION(S) 24405, 24431, 24847, 25231, 25260, 25271, 
25272, 25273, 25274, 25275, 25276, 25277, 25278, 25279, 25280, 25281, 25282, 
25283, 25284, 25285, 25286, 25287, 25288, 25289, 25290, 25291, 25292, 25293, 
25294, 25295, 25410, 25410, 25411, 25423, 25439, 26853, 26956, 26958, 26960, 
oe og 27046, 27407, 27407, 27441, 27490, 27499, 27501, 27502, 27503, 


27510 (CONF-801237—, 1.1-1.21) Magnet designs 
Derby, R. Nov 1981. 


and materials requirements: 
NTIS, PC Al4/MF AOl1. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

A brief overview is given of an ETF device and the func- 
tion of electrical insulation is discussed. The following topics are 
discussed: (1) machine overview; (2) function of insulation; (3) sam- 
ples; (4) insults to insulation; (5) requirements; (6) parting shots; and 
(7) summary and bottom line. 


(CONF-801237—, pp 3.1-3.14) Insulators and 
magnet reliability, December 2, 1980. Henning, C.D. (Law- 
rence Livermore National Lab., CA). Nov 1981. NTIS, PC 
A14/MF A0O1. Order Number DE82006199. 
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From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 
The MFTF magnet insulators and their common failures are 


listed. (€MOW) 


27512 pines 4.1-4.22) Magnet designs 
and materials requirements, . Schultz, J. (Massachusetts 
Inst. of Tech., Cambridge). Nov 1981. NTIS, PC Al4/MF 
A01. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Because of the very high-order dependence of hot-ion ripple 
losses in the ETF plasma on the magnetic moment of the bundle 
divertor coil system, it is interesting to investigate magnet technol- 
ogies which require the least amount of shielding against neutrons 
and gamma rays. Previous studies have indicated that, for both su- 
perconducting and normal conductor magnets with organic insula- 
tion, the most limiting factor is insulation life. Therefore, a good 
direction to look is at ceramic insulations, such as MgO powder. 
Ceramics have higher radiation resistance than organic insulations 
on general principles, because of their absence of easily broken 
chemical bonds. However, inerest in ceramic insulations in general 
and MgO powder in particular is best justified by the superior oper- 
ating performance of MgO powder insulated coils in high gamma 
irradiation and high-heat environments. 


(CONF-801237—, pp 5.1-5.31) Magnet shielding 
and neutronics calculations. Engholm, B.A. (General Atomic 
Co., San Diego, CA). Ni 1. NTIS, PC Al4/MF AOl1. 
Order Number DE82006199 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Radiation shielding for fusion magnets performs four differ- 
ent functions: control of nuclear heating in the cryostat, coil struc- 
ture, and coils during the burn; restriction of integrated radiation 
exposure of the coil insulation to an acceptable lifetime dose; limita- 
tion of fast-neutron exposure of the copper stabilizer to prevent ex- 
cessive resistivity increases in the coil, after allowance for anneal- 
ing; and, especially for the outboard coils, prevention of excessive 
neutron activation which would result in unacceptable shutdown 
dose rates around the device. The shield may also be called upon to 
perform additional functions, such as breeding, power generation, 
fissile or synfuel material production, structural, etc. This presenta- 
tion emphasizes the insulation protection function of the shield. 


27514 yet 801237—, onli ts .1-6.21) Insulator materials 
in magnetic fusion har, Y. (Argonne National 
Lab., IL). Nov i981 NT NTIS, PC Al4 AOl. Order 
Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Some guidelines concerning the magnet protection in current 
reactor design studies are presented. The effects of the inner blan- 
ket and shield on reactor performance are outlined. (MOW) 


27515 greet 801237—, a 8.1-8.9) General insulation 

ts arising from fabrication Thome, 
R.J. Nov 1981. NTIS, PC Al4/MF AOl1. Order Number 
DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

A description is given of an insulation system used in a large 
number of conventional coils. It is not universally used, but is quite 
common and has evolved primarily because it can withstand the 
rigors of large coil fabrication and assembly to other heavy compo- 
nents without degrading the coils ability to withstand the mechani- 
cal and electrical stresses it will experience in operation. The gener- 
al types of insulations used in superconducting coils are discussed 
next to illustrate the point that the insulation evaluation and devel- 
Opment program must aim for a class of insulations with different 
handling and fabrication characteristics ranging from fiber rein- 
forced tapes to block like material which can be machined, to putty 
like material which can be applied and cured in place. The coil fab- 
nication environment is then discussed as well as supply/demand 
issues. 
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27516 Bg 801237—, pp 9.1-9.8) Status of organic in- 
sulators for Kasen, M.B. (National Bureau of 
Standards, Boulder, CO). Nov 1981. NTIS, PC Al4/MF 
A01. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

Organic insulators of primary interest to superconducting 
magnet designers are summarized. The reinforced laminates listed 
are used for structural purposes as well as for electrical and thermal 
insulation. Available forms are limited to plates, sheets tubes, and 
reds from which the final shapes must be machined. NEMA G-10 
is the most widely used for magnet insulation and for thermal stan- 
doffs. NEMA LE and C are also widely used for non-critical appli- 
cations as they are the lowest cost and offer excellent machinabil- 


ity. 


27517 (CONF-801237—, pp _ 14.1-14.13) Radiation 
damage in the stabilizer in a 


magnet. 
Nygren, R.E. Nov 1981. NTIS, PC Al4/MF A0Ol. Order 
Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

A discussion of radiation damage and annealing of the stabi- 
lizer (copper) in a TF coil is presented. The central subject is the 
resistivity of copper and hence the amount of copper stabilizer in a 
superconducting coil, and there are several related topics divided 
among three sections: (1) stabilizer requirements (amount of 
copper); (2) initial resistivity and magnetoresistivity; and (3) radi- 
ation-induced resistivity and annealing. 


27518 (CONF- - eg : BP 15.1-15.6) Organic insulator 

program at NBS. .B. (National Bureau of Stand- 
ards, Boulder, GO). N Nov 1981. NTIS, PC Al4/MF AOl. 
Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

The overall objective of the NBS program is to meet the 
short and long-range needs of MFE magnet fabricators for func- 
tional and reliable organic electrical and thermal insulators. Within 
this objective, the project goals are: (1) to provide consultation on 
organic insulating materials as required for the cryogenic portions 
of MFE devices; (2) to facilitate a commercial supply of the most 
widely used organic laminates having minimum performance vari- 
ability at 4°K; (3) to provide basic mechanical, thermal and electri- 
cal property data on such laminates to 4°K; (4) to lay the funda- 
mental basis for a systematic modification of such laminates as dic- 
tated by experience or changing requirements; (5) to relate insulat- 
ing film and laminate properties to superconducting coil perform- 
ance; (6) to develop improved cryogenic test methods as required; 
and (7) to assist industry in development of standard coding sys- 
tems for insulating and structural laminates. 


27519 (CONF-801237—, pp 
damage in thin sheet fiberglass 


Becker, H. (M: 
1981. NTIS, 
DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

The term radiation damage, as applied to structural behav- 
ior, can be defined as the reduction in load-carrying ability result- 
ing from exposure to radiation. It has been observed that the radi- 
ation induced loss of strength of a material could depend upon the 
type of load to be resisted. The data in this paper indicate that the 
structural configuration could be of major importance. The re- 
search was part of an investigation of material properties for an ig- 
nition test reactor (ITR) which is being designed to study the phys- 
ics of fusion ignition. 


18.1-18.17) Radiation 
insulators. Erez, E.A.; 
assachusetts Inst. of Tech., Cambridge). Nov 

PC Al4/MF AOl. Order Number 


(CONF-801237—, Pp 19.1-19.17) Radiation 


pulsed neutron source. 
Brown, B.S. (Argonne National Lab., IL). Nov 1981. NTIS, 
PC Al4/MF AO1. Order Number DE82006199. 
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From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

A program was undertaken to to understand the effect of fast- 
neutron irradiation on superconducting NbTi and NbsSn. The re- 
sults of irradiation tem and initial sample metallurgy of 
NbsSn are shown where J/sub c/ is the critical current density, i.e., 
the current that the superconductor can carry before developing a 
voltage. In all cases, the radiation induced defects increase J/sub c/ 
, but it is seen that the size of the increase is a strong function of 
the initial sample metallurgy, i.e., the initial value of J/sub c/, and 
the irradiation temperature. 


(CONF-801237—., shal R 21.1-21.14) Relevant BES- 
sponsored activities. Gottsc t. of Energy, Wash- 
ington, DC). Nov 1981. NTIS, PC 14/MF A 1. Order 
Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Cuma. MD, USA (15 Dec 1980). 

A diagram showing the structure of the Division of Materi- 
als Sciences is given. Their operating budget and the various re- 
search programs under the Division are described. (MOW) 
=. a pp 22.1-22.23) Irradiation 

for magnet insulator Greenwood, L.R. (Ar- 
e came Wedel Lab., IL). Nov 1981. NTIS, PC Al4 
01. Order Number DE82006199. 

From Meeting on electrical insulators for fusion magnets; 
Germantown, MD, USA (15 Dec 1980). 

The objectives of this study were to develop techniques to 
measure radiation exposure in terms of neutron flux, spectra, and 
fundamental damage in oder to correlate materials ef- 
fects between facilities and extrapolate to fusion reactor environ- 
ments. (MOW) 


27523 (CONF-801237—, pp 24.1-24.5) Effect of beta ra- 
diation on the 4°K static mechanical properties of G-10 


—_ composite. Diethorn, W.S.; Conway, J.C. 


vania State Univ., University Park). Nov 1981. 
NTIS, PC Al4/MF A0O1. Order Number DE82006199. 
From Meeting on electrical insulators for fusion magnets; 
Gumapeme. MD, USA (15 Dec 1980). 
A general experimental program of determining beta effects 
on electrical insulators is outlined. (MOW) 


(CONF- a pp 25.1-25.2) Organic insulator 
Los Alamos, Parkin, D.M.; Clinard, F.W. Nov 
NTIS, PC A1l4/MF AOl. 


Order Number 

From Meeting on electrical insulators for fusion magnets; 
Congas USA (15 Dec 1980). 

The ects of radiation on the structural and electrical prop- 
erties of organic insulators to be used in superconducting magnets 
in fusion devices has been identified as a critical materials problem. 
These materials will be exposed to both y-ray and neutron radi- 
ation. LANL has been asked by the OFE Materials Branch to look 

the relationship between the effects of y-ray and neutron radi- 
ation effects. Some thoughts on planning the program are outlined. 


27525 (CONF-801237—, pp 27.1-27.10) Proposed organ- 
ic insulator studies at NBS. Kasen, M.B. (National Bureau of 
Standards, Boulder, CO). Nov 1981. NTIS, PC Al4/MF 
A01. Order Number DE82006199. 
From Meeting on electrical insulators for fusion magnets; 
a MD, USA (15 Dec 1980). 
The proposed tor program consists of four major 


efforts: (1) materials standardization; (2) materials characterization 
and development; (3) nondestructive inspection; and (4) technology 
transfer. 


27526 (CONF- eee. ee -58) Theoretical optimiz- 
ation of stellarators. Ch Dommaschk, W.; Herr- 
negger, F.; Lotz, W.; omen, J.; Schlueter, A. (Max- 
Planck-Institut fuer Plasmaphysi Garching, Germany). Jan 
1982. NTIS, PC AIlI1/MF A0Ol. Order Number 
DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 
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Net current free toroidal (stellarator) confinement is studied 
with a combination of several methods. (1) A complete set of ex- 
plicit harmonic fields is used to compose vacuum field configura- 
tions with prescribed properties. (2) Adding finite plasma pressure 
these configurations are then studied with 3D-MHD codes to assess 
the achievable equilibrium-8 limit. (3) Monte-Carlo simulations of 
ion transport are performed using guiding center orbits in given 
magnetic fields. (4) Continuous and line current modular coil sys- 
tems are calculated which generate the configurations considered. 


27527 (CONF- ag 1. pP 170-175) 3-D simulation of 
formation. Sa 


Spheromak Univ., Japan). 
Jan 1982. NTIS, PC il AOl. Order ” Number 
DE82007203. 

From US/Japan workshop on 3D MHD studies for toroidal 
devices; Oak Ridge, TN, USA (19 Oct 1981). 

Three-dimensional magnetohydrodynamic (MHD) code 
MAGIC 3 is developed based on the two-step Lax-Wendroff 
scheme. In the first part, simulation results of the Princeton 
mac formation and the merging of two spheromaks obtained by 
using the two-dimensional MHD simulation code are briefly re- 
viewed. Then, the result of a preliminary run done by MAGIC 3 is 
presented. 


27528 (CONF-8110101—, pp 217-226) Setting phase 
of reversed field Matsuda, H.; Ido, S.; Kaw I. 
(Nihon Univ., Tokyo, Ja Japa). Ja Jan 1982. NTIS, PC All/MF 
AOl. Order Number 

From US/Japan workshop on oD MHD studies for toroidal 
ate Oak Ridge, TN, USA (19 Oct 1981). 

This report summarized the computational studies on re- 
versed field pinch. Main effort in this report concentrates on the 
setting up phase of the reversed field pinch of TPE 1R of Electro- 
technical Laboratory, Tanashi, Tokyo, which is one of the pro- 
quumaned Giitedb dail teat sovendd of eubth G04, Gene otltytaien 
the order of Alfven time scale. Non-linear evolution of high n 
mode is also described. 


27529 ee pp ag Neutron source 
characterization for materials its. Greenwood, L.R. 
(Argonne National Lab., IL). Mar 1982. NTIS, PC A16/ 
MF AO1. Order Number DE82008103. 
In Alloy development for irradiation performance. Semian- 

nual pro rt for tember 30, 1981. 

“ae ie ened ag vary om a mt for the MFE2 and 
MFEAA experiments in the Oak Ridge Research Reactor. Fluence, 
DPA, and helium values are presented for various locations in the 
experimental assemblies. The status of all other dosimetry is also 
summarized. 


27530 (DOE/ER—0045/7, pp 24-29) Operation of the 
ORR spectral tailoring hid Bona IRR-MFE-4A and 
ORR-MFE-4B. Dudley, I.T. (Oak Ridge National Lab., 
TN). Mar 1982. NTIS, PC A16/MF A0Ol1. Order Number 
DE82008 103. 
In Alloy development for irradiation performance. Semian- 
nual pro; rt for period og be tember 30, 1981. 
Pipaperiments ORKMFE-4A and'-4B irradiated austenitic 
stainless steels, using neutron nena to achieve the 
same helium-to-displacement-per-atom (He/dpa) ratio as predicted 
for fusion reactor first-wall service. Experiment ORR-MFE-4A 
contains mainly type 316 stainless steel and the Path A Prime Can- 
didate Alloy (PCA) at irradiation temperatures of 330 and 400°C. 
Experiment ORR-MFE-4B contains similar materials at irradiation 
temperatures of 500 and 600°C. 


(DOE/ER—0045/7, pp 286-292) Irradiation ex- 
periment status and schedule. Mar 1982. NTIS, PC Al6/MF 
A01. Order Number DE82008103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period tember 30, 1981. 

Principal features of many IP irradiation experiments are 
tabulated. Bar charts show roo schedule for recent, current, and 
planned experiments. Experiments are presently under way in the 
Oak Ridge Research Reactor and the High Flux Isotope Reactor, 
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which are mixed spectrum reactors, and in the Experimental Breed- 
er Reactor, which is a fast reactor. 


(DOE/ER—0045/7, PP 293-297) ETM research 
ceteete treatm. Wiffen, F. Oak Ridge National Lab., 
TN); Roche, T.K.; Davis, J.W. 1982. NTIS, PC Al6/ 
MF AOl. Order Number DE82008 103. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending September 30, 1981. 

The Office of Fusion Energy has assigned program responsi- 
bility to ORNL for the establishment and operation of a central in- 
ventory of research materials to be used in the Fusion Reactor Ma- 
terials research and development programs. The objective is to pro- 
vide a common supply of material for the Fusion Reactor Materials 
provide for economy in procurement and for centralized record- 
keeping. Initially this inventory will focus on materials related to 
first-wall and structural applications and related research, but var- 
ious special purpose materials may be added in the future. 


27533 ag pe vp) 
transport in laser 

Alamos Scientific Lab., NM (USA)). 1981. NTIS (US Sales 
Only), PC A99/MF AOl. Order Number DE82780406. 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

A self-consistent, collisional, particle-in-cell scheme has been 
developed to model the one dimensional transport of suprathermal 
electrons in laser produced plasmas. This full Monte Carlo ap- 
proach was taken, since earlier, simpler models have failed to ex- 
plain an experimentally almost universal anomalous inhibition of 
thermal transport. The Monte Carlo scheme allows for free-stream- 
ing, ion scatter, and self thermalization of the electrons, which are 
moved in self-consistent E-fields computed with the aid of implicit 
fluid moments. PIC hydrodynamics for the ions, ponderomotive 
forces, and resonance and inverse-bremstrahlung absorption of the 
light are all accomodated. In application to the anomalous inhibi- 
tion problem, use of the scheme demonstrates that intrinsic differ- 
ences in the Monte Carlo, and conventional flux-limited diffusion 
modelling of the transport results in apparent and real inhibition, 
explaining the need for strong flux-limiting in the simpler diffusion 
modelling of experiments. (orig.). 


27534 (INIS-mf—6714, pp vp) ——_ particle calcula- 
tions using Boltzmann transport methods. Hoffman, T.J. 
(Oak Ridge National Lab., TN (USA). Computer Sciences 
Div.); Dodds, H.L. Jr. (Tennessee Univ., Knoxville (USA)); 
Robinson, M.T.; Holmes, D.K. (Oak Ridge National Lab., 
TN (USA). Solid State Div.). 1981. NTIS (US Sales Only), 
PC A99/MF A0O1. Order Number DE82780406 

From ANS/ENS joint topical meeting on mathematical 
methods in nuclear engineering; Munich, F.R. Germany (27 Apr 
1981). 

Several aspects of radiation damage effects in fusion reactor 
neutron and ion irradiation environments are amenable to treatment 
by transport theory methods. In this paper, multigroup transport 
techniques are developed for the calculation of charged particle 
range distributions, reflection coefficients, and sputtering yields. 
The Boltzmann transport approach described in this paper can be 
implemented, with minor changes, in standard neutral particle com- 
puter codes. With the multigroup discrete ordinates code, ANISN, 
determination of ion and target atom distributions as functions of 
position, energy, and direction can be obtained without the stochas- 
tic error associated with atomistic computer codes such as MAR- 
LOWE and TRIM. With the multigroup Monte Carlo code, 
MORSE, charged particle effects can be obtained for problems as- 
sociated with very complex geometries. Results are presented for 
several charged particle problems. Good agreement is obtained be- 
tween quantities calculated with the multigroup approach and those 
obtained experimentally or by atomistic computer codes. (orig.). 
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S-mf—6819, pp 601) To the “yy of posi- 
of structural = o> the materials 

reactor discharge chamber. 

ov, N.Yu. 1981. (in 

A99/MF AO1. Order 


y and nuclear 


Number ‘DE82780313. 
From 31. conference on nuclear 
structure; Samarkand, USSR (14 Apr 1981). 


related to divertor the TFTR first wall. Ulrick- 

son, M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
ie 1980. Dep. NTIS (Us Sales Only). 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Se, See Da | (17 Mar 1980). 

As the input power to tokamaks has increased in each gen- 
eration of machines, the need for careful selection of the material to 
be used as the primary heat sink has increased. The impurity con- 
trol part of the Tokamak Flexibility Modification (TFM) program 
for TFTR has supported research to control impurities through 
proper material selection. The effort has consisted of two parts; 
base material selection, and selection of coatings or claddings to im- © 
prove the performance of the base material. The tests are being 
conducted using electron beams, neutral beams, and exposure on 
PDX. At this point in the study the most interesting material 
choices are TiC coated on POCO graphite and vanadium cladding 
on copper. 


27536 Ye ptt tal Pa 313-329) Material studies 
operation 


27537 (NP—2901162) SATYR: studies of a D-D fueled 
axisymmetric tandem-mirror reactor. Conn, R.W.; Dhir, V.; 
School ¢ Engineering and Applied Scienod. Sep 1981 
ool oO! Appli i 4 ? 
University of Californie Los Angeles, CA 90024. 
Number DE82901 162. 
the following chapters are included: (1) plasma physics and 
engineering, (2) plasma heating, (3) internal field reversal magnet 
design and analysis, (4) external magnet design and analysis, (5) phi- 
losophy and summary of blanket design, (6) blanket nuclear analy- 
sis, (7) blanket thermal hydraulics, (8) blanket materials and radi- 
ation damage, (9) structural analysis, and (10) reactor power cycle 
and power balance. (MOW) 


27538 (NRL-MR—4726) Production of “2 light ion 


beams from a superpower generator. Yo on ag Tf 
stein, G.; Goldstein, S.A.; eMosher, D oy be 
Oliphant, W.F.; Boller, J. R; Maenchen, J.; = “*. 
id, RN. (Naval Research Lab., ‘Washington, DC 
USA). 15 Jan 1982. 56p. Naval Research Laboratory, 
Washington, DC 20375. Order Number DE82902270. 

The operation of a pinch-reflex diode as an intense pulsed 
ion-beam source has been scaled up to the multiterawatt PITHON 
generator. Ion beams with currents of 1 MA at 1.8 MeV have been 
extracted in a 130 kJ, 100-ns (FWHM) pulse. The corresponding 
ion production efficiency is 60%. Power losses were observed in in- 
terfacing the coaxial diode to the biconic vacuum feed of the gener- 
ator. By using smaller area diodes, the average current density at 
the anode source has been increased to 20 kA/cm* Proton and 
deuteron beams were studied in both planar and spherical diode ge- 
ometries. The focusing of ion beams is predominately by self-mag- 
netic fields for planar diodes and predominately by electrode shap- 
ing for spherical diodes. Current densities of at least 150 kA/cm? 
were achieved with spherical diodes. The spatial evolution of the 
anode and cathode plasmas was studied by laser interferometric ho- 
lography. As the peak of the power pulse is approached, plasmas 
were observed to expand from the electrodes in fairly uniform pro- 
files with steep density gradients and to accelerate across the 
vacuum gap. After peak power, anode plasma fluctuations and a 
high velocity (30 cm/s) axial plume develop; the latter expands 
radially coincident with collapse of the power pulse. 


27539 Reversed-field flux-trapping in a low-compression 

art pinch. Rae Bes og Beh ‘“~ F.L.; eT 
niversity of Washington, ashington 

Physics of Fluids; 25: No. 2, 263-268(Feb 1982). 
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Rapid field reversal is employed to trap an initial negative- 
magnetic-field bias flux in a 300-cm long theta pinch having an 
inner radius of 10 cm. A large fraction (40%—75%, depending on 
filling pressure) of the initial bias flux is trapped after the implosion 
(~1 jssec); this fraction then diminishes to a plateau value of 25% 
to 35% in approximately 2 psec. During this decay, magnetic probe 
measurements indicate an average anomalous resistivity one order 
of magnitude greater than classical. The open-line configurations 
obtained have large separatrix (zero enclosed flux) radii and are 
present for the duration of the applied magnetic field. The presence 
of the reversed bias field lowers the plasma temperature by a factor 
of two. 


27540 Mipsenemnets lapietan 26 wt Bene, Nie 
R.E.; Wira, K. (Department of Nuc 


versity of W: mn, Seattl s Godienen $195) 
of Applied Physics; "No. i 230-236(Jan 1982). 

Cylindrical aluminum shells have been imploded at velocities 
> or =2 mm/ys in a Z-pinch discharge driven by a 100-kJ capaci- 
tor bank. The velocity and symmetry of the imploding liners were 
determined from flash x-ray pictures, and the compression of an 
axial magnetic field was measured with pickup coils. The results are 
consistent with numerical calculations of the implosion dynamics. 
The implosions are symmetric and stable when strongly driven. 
Buckling is observed in slower implosions 
27541 Dense Z-Pinch (DZP) as a fusion power reactor: 
preliminary scaling calculations and systems energy 
Hagenson, R.L.; Krakowski, R.A.; Moses, R.W. 
Alamos Scientific Lab., NM (USA)); Tai, A.S. (Swiss Fed- 
eral Patent Office, Bern). Nuclear Fusion; 21: No. 11, 1351- 
1361(Nov 1981). 

A conceptual DT fusion reactor is described that is based 
upon the dense Z-pinch (DZP). This study emphasizes plasma mod- 
elling and the parametric assessment of the reactor energy balance. 
Numerical models have been developed and evaluated to achieve 
this goal. The resulting optimal reactor operating point promises a 
high-Q, low-yield system of a scale that may allow the use of con- 
ventional high-voltage Marx/water-line technology to drive a po- 
tentially very small reactor system. 


4. 


Ignition profiles for small fusion targets. 
Kirkpatrick, R.C. (Los Alamos National Lab., NM (USA)). 

r Fusion; 21: Re. 11, 1457-1466(Nov 1981). 

To determine the minimum conditions necessary for ignition 
in a small fusion target, ignition critical profiles have been calculat- 
ed for a static, isobaric DT plasma filling a spherical cavity which 
has a specified wall temperature. The results indicate that a mini- 
mum value of the product of pressure and radius PR approximately 
equal to 4x10° Mb.um is required for ignition, and that the value 
increases as the radiation temperature decreases. The limiting value 
of an effective areal density derived here is smaller than previous 
crude estimates of a minimum rhoR based on large laser fusion sim- 
ulation codes, notwithstanding the fact that the plasma temperature 
theta is nowhere less than the wall temperature thetasub(r). Argu- 
ments are presented which suggest that the minimum PR criterion 
derived here should apply crudely to the case of ignition by col- 
lapse of a single strong shock. A surprising result is suggested for 
this dynamic case: the initial value of PR must exceed about 2x10° 
Mb.um, compared with less than 1000 Mb.um for DT compressed 
adiabatically one-thousand-fold. 


27543 Reduction of divertor plate 

M.; Ioki, K.; Izumi, S.; 
Nagami, M.; Shimada, M.; Yokomizo, H.; Yoshida, H 
(Japan Atomic Energy Research Inst., Tokai, Tharaki. Tokai 
Research Establishment); Brooks, N.H. (General Atomic 
Co., San Diego, CA (USA)). Nuclear Fusion; 21: No. 11, 
1474-1477(Nov 1981). 

The surface tem of a divertor plate during dis- 
charges in the Doublet III tokamak is measured by an infrared 
scanning camera with a time resolution of 60 ms. The maximum 
rise in surface temperature during a discharge is around 120°C in a 
discharge with a mean electron density of 1.5x10** cm™® and a 
plasma current of 360 kA. The e-folding width of the temperature 
rise profile is approximately 4 cm. By increasing the electron densi- 
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ty of the main plasma, the temperature rise of the divertor plate is 
decreased and the vertical temperature rise profile is broadened. 
The radiation loss in the divertor region plays an important role in 
the decrease in power transferred to the divertor plate. 


Sloctrical field. Ohkaws or Fen Ielager gm f En Us 
to to er, 
Patent 4,292,126. 29 Sep 1981. Filed date 28 Feb 1999. vp. 

PAT-APPL-015963. 
A tokamak apparatus includes a vessel for defining a reser- 
ir and confining liquid therein. A toroidal liner disposed within 
vessel defines a toroidal space within the liner confines gas 
in. Liqui age na ple peg he emg 
i i in the liquid metal to develop magnetic flux 
nailer tks teaitieoaen The gas is ionized. The liquid metal and 
toroidal are moved relative to one another transversely of 
the space to generate electric current in the ionized gas in the torci- 
dal space about its major axis and thereby heat plasma developed in 
the toroidal space. 


27545 Strong focusing megatron. Landau, R.W. US 
Patent 4,288,289. 8 Sep 1981. Filed date 30 Mar 1978. vp. 

PAT-APPL-891602. 

A strong focusing megatron has a hollow toroidal chamber 
in which a plasma of isotopes of hydrogen support an orbital cur- 
rent driven by a changing magnetic field whose amplitude is con- 
trollably variable and whose direction is generally coaxial with the 
major axis (Z-axis) of the toroidal chamber while the current is sta- 
bilized by a strong focusing magnetic field of alternately focusing 
and defocusing sections whose field is generally in the region of the 
toroidal chamber. 


27546 Metallic and non-metallic coatings for inertial con- 
finement fusion targets. Hendricks, C.D.; Crane, J.K.; Hsieh, 
E.J.; Meyer, F. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). Thin Solid Films; 83: No. 
1, 61-72(4 Sep 1981). 

From International conference on metallurgical coatings; 
San Francisco, CA, USA (6 - 10 Apr 1981). 

Some fusion targets duignal be driven by 0.35-1 pm laser 
light are glass spheres coated with layers of various materials such 
as hydrocarbons, fluorocarbons, beryllium, copper, gold, platinum 
etc. The glass shell, which is filled with gas, liquid or solid deuter- 
ium-tritium fuel, must have remarkably good surface and wall 
thickness uniformity. To avoid the development of Rayleigh-Taylor 
instabilities which reduce the effectiveness of the implosion in 
achieving both the high density and the high temperature necessary 
for efficient thermonuclear deuterium-tritium interactions, the sur- 
face irregularities should be of the order of 100 A or less and wall 
thickness variations should be limited to 1% or less of the thick- 
ness. It is further required that irregularities of the surface should 
be small enough (or absent) to avoid nucleating variations in coat- 
ings as they are deposited. Each layer applied must conform to the 
same uniformity requirements. Methods for depositing the various 
materials will be discussed. They include plasma polymerization, 
electrodeposition, sputtering and evaporation. Many of the difficul- 
ties encountered in the coating processes are the result of coating 
on free spheres with very small radii (35-500 zm). Several means of 
overcoming the problems are described and experimental results are 
presented. 


27547 Preparation and uses of amorphous boron carbide 
coated substrates. Newkirk, L.R.; Riley, R.E.; Valencia, 
F.A.; Wallace, T.C. (to t of Energy). US Patent 
4,287, 259. 1 Sep 1981. Filed date 5 Dec 1979. vp. 

PAT-APPL-100754. 

Cloth is coated at a temperature below about 1000* C. With 
amorphous boron-carbon deposits in a process which provides a 
substantially uniform coating on all the filaments making up each 
yarn fiber bundle of the cloth. The coated cloths can be used in the 
as-deposited condition for example as wear surfaces where high 
hardness values are needed; or multiple layers of coated cloths can 
be hot-pressed to form billets useful for example in fusion reactor 
wall armor. Also provided is a method of controlling the atom 
ratio of b:c of boron-carbon deposits onto any of a variety of sub- 
strates, including cloths. 





27548 of the program. Sheffield, J. (Oak 
Ridge Natl Lab, Tenn, USA). Proceedings of the IEEE (In- 
stitute of Electrical and Electronics Engineers); 69: No. 8, 885- 
917(Aug og a 


the past two decades, the tokamak program has 
made significant advances. As a result of these advances, the pro- 


gram has expanded, and construction is nearly completed of large 
facilities, including the U.S. Tokamak Fusion Test Reactor 
(TFTR), that are capable of achieving energy breakeven in the 
plasma. Design work is under way on the next application phase, 
exemplified by the U.S. Fusion Engineering Device (FED) and the 
IAEA INTOR programs. This paper reviews the status of the toka- 
mak program, concentrating on recent advances and areas impor- 
tant to the further advancement of the tokamak concept. 169 refs. 


27549 Tokamak reactor studies. Baker, C.C. (Argonne 
Natl Lab, Ill, USA). Proceedings of the IEEE (Institute of 
Electrical and Electronics Engineers); 69: No. 8, 917-934(Aug 
1981). 

Panic tenietiaoatiin eabaaath inn bidiasiaiaiideaei atte 
with particular attention to commercial reactor concepts developed 
within the last three years. Emphasis is placed on DT fueled reac- 
tors for electricity production. A brief history of tokamak reactor 
studies is presented. The STARFIRE, NUWMAK, and HFCTR 
studies are highlighted. Recent developments that have increased 
the commercial attractiveness of tokamak reactor designs are dis- 
cussed. These developments include smaller plant sizes, higher first 
wall loadings, improved maintenance concepts, steady-state oper- 
ation, nondivertor particle control, and improved reactor safety fea- 
tures. 78 refs. 


27550 Mirror-reactor studies. Moir, R.W. (Lawrence 
Livermore Lab, Calif, USA). Proceedings of the IEEE (Insti- 
tute of Electrical and Electronics Engineers); 69: No. 8, 958- 
967(Aug 1981). 

The magnetic-mirror concept has evolved from a simple, 
spherical-shaped plasma, confined in a magnetic field produced by 
a baseball or yin-yang coil set, to multiple-cell configurations called 
tandem mirrors. During its evolution the reactor concept has 
become more practical in terms of producing a saleable commodity. 
Specifically, the market for this fusion energy is predicted to be for 
fissile fuel for fission reactors, high-temperature heat for synthetic 
fuels to replace petroleum and fossil fuels, and electiricity. In fact, 
considerably more revenues may result from the sale of fissile fuel 
and somewhat more from high-temperature heat than from electric- 
ity. 15 refs. 


27551 Magnet development. Montgomery, D.B. (MIT, 
Cambridge, Mass, USA). Proceedings of the IEEE (Institute 
of Electrical and Electronics Engineers); 69: No. 8, 977- 
1011(Aug 1981). 

A review of the status of magnet development for the mag- 
netic fusion energy program is given. Present day machines in the 
mirror, bumpy torus and tokamak programs are reviewed as are the 
future requirements for the mirror and tokamak programs. The 
review is focused on superconducting magnet considerations, but 
includes the resistive ics from TFTR to illustrate the 
common structural features of all tokamaks. 72 refs. 


27552 Computing in magnetic fusion. McNamara, B. 
(Lawrence Livermore Lab, Calif, USA). pueaien @ of the 
IEEE (Institute of Electrical and Electronics Engineers); 69: 
No. 8, 1043-1055(Aug 1981). 

Computers of every kind have become indispensable to the 
progress of the U.S. Magnetic Fusion Program. This review pro- 
vides a broad perspective of every application: control and analysis 
of experiments; the National Magnetic Fusion Energy Computer 
Center and its network of machines across the U.S.; the growth of 
engineering computations; the contributions of computational phys- 
ics to plasma theory and the understanding which has made mag- 
netic fusion energy a national goal. 26 refs. 


27553 Interpretive overview of the united states magnetic 
fusion program. Clarke, J.F. (US DOE, Washington, DC, 
USA). y eee Ae of the IEEE (Institute of Electrical and 
Electronics Engineers); 69: No. 8, 869-884(Aug 1981). 
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An integrated discussion of achievements and anticipated 
progress in the fusion program is presented. The paper emphasizes 
the generic issues of magnetic fusion development as well as some 
of the concept-specific issues. Basically there are two magnetic field 
configurations for confining plasma - the open and closed configu- 
rations. The magnetic mirror concept is an illustration of the open 
configuration, the tokamak concept is an illustration of the closed 
configuration. The U.S. magnetic fusion program is pursuing devel- 
oping of both open and closed configurations. 


Experimental progress in magnetic-mirror fusion 
a Simonen, T.C. (Lawrence Livermore Lab, Calif, 
USA). Proceedings of the IEEE (Institute of Electrical and 
Electronics Engineers); 69: No. 8, 935-957(Aug 1981). 

This paper discusses experimental progress in the control, 
confinement, and understanding of magnetic-mirror confined plas- 
mas. The data base established in previous experiments on which 
magnetic-mirror principles are based is summarized. It includes a 
detailed description of present tandem and field-reversed mirror ex- 
perimental results. In addition, the author discusses the concepts 
and parameters of experiments now under construction and how 
these experiments can both test new thermal-barrier concepts and 
bridge the gap between existing facilities and eventual power pro- 
ducers. Small-scale physics-oriented experiments, aimed at testing 
new ideas and refining knowledge of mirror confinement are de- 
scribed. The paper concludes with an extensive bibliography of re- 
ports from the field of magnetic-mirror fusion. 95 refs. 


27555 Neutral beam heating applications and develop- 
ment. Menon, M.M. (Oak Ridge Natl Lab, Tenn, USA). 
Proceedings of the IEEE (Institute of Electrical and Electron- 
ics Engineers); 69: No. 8, 1012-1029(Aug 1981). 

The technique of heating the plasma in magnetically con- 
fined fusion by the injection of intense beams of neutral atoms is 
described. The basic principles governing the physics of neutral 
beam heating and considerations involved in determining the injec- 
tion energy, power, and pulse length required for a fusion reactor 
are discussed. The pertinent experimental results from various 
fusion devices are surveyed to illustrate the efficacy of this tech- 
nique. The second part of the paper is devoted to the technology of 
producing the neutral beams. A state-of-the-art account of the de- 
velopment of neutral injectors is presented, and the prospects for 
utilizing neutral injection to heat the plasma in a fusion reactor are 
examined. 184 refs. 


27556 Tritium handling requirements and development for 
fusion. Anderson, J.L. (Univ of Calif, Los Alamos, NM, 
USA). Proceedings of the IEEE (Institute of Electrical and 
Electronics Engineers); 69: No. 8, 1069-1082(Aug 1981). 

Tritium technology development for the U.S. Department of 
Energy fusion program is taking place principally at three laborato- 
ries: Mound Facility, Argonne National Laboratory, and Los 
Alamos National Laboratory. This paper reviews major aspects of 
these three programs and discusses aspects of the tritium technol- 
ogy development at other laboratories in the U.S. Facilities and ex- 
periments discussed include the Tritium Effluent Control Labora- 
tory and the Tritium Storage and Delivery System for the Toka- 
mak Fusion Test Reactor at Mound Facility, the Lithium Process- 
ing Test Loop and the solid breeder blanker studies at Los Alamos 
National Laboratory. Work at the Lawrence Livermore National 
Laboratory and the Oak Ridge National Laboratory is also dis- 
cussed. 28 refs. 


27557 Materials cations for magnetic fusion. 
Nygren, R.E. (Oak Ridge Natl Lab, Tenn, USA). Proceed- 
ings of the IEEE (Institute of Electrical and Electronics Engi- 
neers); 69: No. 8, 1056-1068(Aug 1981). 

This article illustrates several aspects of materials technology 
for fusion by focusing on three major components-first wall struc- 
tures, blankets, and large superconducting magnets. In describing 
the first wall, with armor limiters, the central theme is potential ef- 
fects from the severe operating environment which includes intense 
surface heat and bombardment by energetic atoms and high-energy 
neutrons. In the respective sections on blanket materials and on su- 
perconducting magnets, compatibility among materials and fabrica- 











tion requirements are emphasized. While the mechanical, electrical 
or neutronic properties of materials can fulfill the primary perform- 
ance requirements in specific materials applications, overall system 
requirements such as those of compatibility and appropriate fabrica- 
tion techniques must also be satisfied in selecting and developing 
materials. 14 refs. 


and fusion of helium monoshells. 
(Universidade Estadual de Re inas 


Inst. of Tech., Pasadena (USA). t. of ‘co 
Ciencia e Cultura (Sao Paulo), Suplemento; 33: No. 7, 24 
242(Jul 1981). (In Portuguese). 

From 33. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Salvador, Brazil (8 - 15 Jul 1981). 


27559 Calculation of neutron and gamma-ray energy 
spectra for fusion reactor shield design: comparison with ex- 
periment. Santoro, R.T.; Alsmiller, R.G. Jr.; Barnes, J.M.; 
G.T. (Oak Ridge Natl Lab, Tenn, USA). Nuclear 
Science and Engineering; 78: No. 3, 259-272(Jul 1981). 
Integral experiments that measure the transport of approxi- 
mately 14-Mev deuterium-tritium (D-T) neutrons through laminated 
slabs of proposed fusion reactor shield materials have been carried 
out at the Oak Ridge National Laboratory. In this paper, measured 
and calculated neutron and gamma-ray energy spectra are com- 
pared as a function of the thickness and composition of Type 304 
stainless steel, borated polyethylene (BP), and Hevimet (a tungsten 
alloy), and as a function of detector position behind these materials. 
9 refs. 


27560 Multispecimen fatigue crack propagation testing. 
Ermi, A.M.; Bauer, R.E.; Chin, B.A.; Straalsund, J.L. (Han- 
ford Dev Lab, Richland, Wash, USA). Journal of Engi- 
ise’ laterials and Technology; 103: No. 3, 240-245(Jul 

Chains of miniature center-cracked-tension specimens were 
tested on a conventional testing machine and on a prototypic in- 
reactor fatigue machine as part of the fusion reactor materials alloy 
———_ program. Annealed and 20 percent cold-worked 316 
stainless steel specimens were cycled under various conditions of 
temperature, frequency, stress ratio and chain length. Crack growth 
rates determined from multispecimen visual measurements and from 
an electrical potential technique were consistent with those ob- 
tained by conventional test methods. Results demonstrate that mul- 
tispecimen chain testing is a valid method of obtaining fatigue crack 
propagation information for alloy development. 8 refs. 


27561 Beam-plasma electrodynamics. McCorkle, 7 
IM Watson Research Center, Yorktown Heights, NY 
Say Cox, J.L. Jr. (Old Dominion Univ., Norfolk, VA 

Physics Letters [Section] A; 83: No. 9, 440-442(29 


un 1981). 

Charged-particle beams in dense plasmas are electrically self- 
focused for 8? < 1/2 and magnetically self-focused for 8? > 1/2. 
Rapidly varying intense cold beams in plasmas produce strong co- 
herent electric oscillations due to the addition of Bohr-wake fields. 


27562 Materials technology for oon - Se sae 


and future ts. Gold, R.E. (Wi ouse Electric 
Corp., Pittsbur Pay Bloom, BEC (Oak idge National 
Laboratory, 

nia, University, Los 


Mpa Tenn.); Clinard, F.W., Jr. (Califor- 

Alamos, N. Mex.); Smith, D.L. (Ar- 

National Laboratory, Argonne, IIl.); Stevenson, R.D. 

, Inc., San Diego, Calif.); Wolfer, W.G. (Wisconsin, 

University, Madison, is.). Nuclear Technology/Fusion; 1: 
169-237(Apr 1981). 

The general status of the materials research and development 
activities currently under way in support of controlled thermonu- 
clear fusion reactors in the United States is reviewed. In the area of 
magnetic confinement configurations, attention is given to develop- 
ment programs for first wall materials, which are at various stages 
for possible austenitic stainless steels, high-strength Fe-Ni-Cr alloys, 
reactive and refractory metal alloys, specially designed long-range 
ordered and rapidly solidified alloys, and ferritic/martensitic steels, 
and for tritium breeding materials, electrical insulators, ceramics, 
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and coolants. The development of materials for inertial confinement 
reactors is also surveyed in relation to the protection scheme em- 
ployed for the first wall and the effects of pulsed neutron irradia- 
tion. Finally, the materials requirements and selection procedures 
for the ETF/INTOR and Starfire tokamak reactor designs are ex- 
amined. Needs for the expansion of research on nonfirst-wall mate- 
rials and inertial confinement fusion reactor material requirements 
are pointed out. 


27563 High-current xenon ion source for 
heavy-ion fusion. Shubal Hamm, R.W. (AECL, 
Chalk River, Ont). bay, MR P nM Ae le Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-28: 
No. 2, 1316-1318(Apr 1981). 

From 6. IEEE conference on the of accelerators 
in research and industry; Denton, TX, USA (3 Nov 1980). 

This report presents a conceptual design for the injector, 
code calculations for the column electrode and results of a 
preliminary test carried out to verify the feasibility of the concept. 
4 refs. 


27564 mtg ay may in stray mag- 
netic fields. Stewart, L.D. (Exxon Nucl Co). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-28: No. 2, 1323-1325(Apr 1981). 
From 6. IEEE conference on the application of accelerators 
in research and industry; Denton, TX, USA on Nov 1980). 
Reionization losses in neutral beams for magnetic 
ment devices are significant and thus they are an important design 
consideration. This paper presents an overview of the analyses and 
data of the past ten years. Included is the traditional analysis, or 
Classical Effect, which considers the ion source and neutralizer as 
gas sources; the Culham Effect, which considers gas molecules 
knocked from walls as a significant additional gas source; and the 
PLT effect, which suggests wall outgassing is a significant addition- 
al gas source. 8 refs. 


27565 Radiation damage studies in CTR materials using 
dual beam irradiation. Brimhall, J.L. Northwest Lab, 
Richland, Wash). JEEE (Institute of Electrical and Electron- 
ics Engineers) Transactions on Nuclear Science; NS-28: No. 2, 
1308-1311(Apr 1981). 

From 6. conference on the application of accelerators in re- 
search and ind ; Denton, TX, USA (3 Nov 1980). 

Radiation studies using accelerator techniques are 
underway at Pacific Northwest Laboratory (PNL) and this report 
summarizes some of the recent studies. A brief description of the 
dual ion accelerator facility is first presented. This is followed by a 
brief summary of some recent studies on refractory metals. These 
studies include the effect of helium on radiation damage in molyb- 
denum and the role of oxide precipitates on radiation damage in 
Nb-Zr alloys. 5 refs. 


27566 Ratio of D-T to D-D reactions as a measure of the 
fuel density-radius product in initially tritium-free inertial 
confinement fusion targets. Blue, T.E.; Harris, D.B. (Univ of 
Ill, Urbana, USA). Nuclear Science and Engineering; 77: No. 
4, 463-469(Apr 1981). 

It is proposed in this paper that the ratio of deuterium-tri- 
tium (D-T) to neutron producing deuterium-deuterium (D-D) reac- 
tions (R/sub DT//R/sub DD/) be used as a diagnostic of the fuel 
density-radius product (/LT AN BR/pR/RT AN BR/) for initially 
tritium-free advanced fuel inertial confinement fusion targets. The 
practicality of using R/sub DT//R/sub DD/ as a measure of the 
fuel /LT AN BR/pR/RT AN BR/ is discussed, with respect to the 
number of D-T reactions that can be expected for current laser 
powers and the limitations imposed on this diagnostic by the re- 
striction that fusion product tritons do not thermalize in the fuel. 15 
refs. 


27567 Start-up of the reversed-field pinch in an adiabatic 
manner. Caramana, E.J. (Los Alamos Sci Lab, NM). Nucle- 
ar Fusion; 21: No. 3, 408-412(Mar 1981). 

The equations describing the purely adiabatic formation of 
the reversed-field pinch are solved. This method of formation, in 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


principle, remedies the problem of flux consumption during the 
start-up phase of this device. Also discussed is the effect of resistiv- 
ity on this ideal model. 14 refs. 


soy -a ~~ + tokamak experimental 
Inst. of Lag Atlanta 


(USA)); Dose tod, P.H. yb any Univ., NJ (Usa). 
Plasma Physics Lab.). Nuclear Engineering and Design; 63 
No. 2, 171-187(Mar 1981). 

An intensive, year-long, international evaluation of the next 
major tokamak beyond in the generation of large experiments cur- 
rently under construction was carried out during 1979. This evalua- 
tion consisted of the definition of objectives, an assessment of the 
physics and technology base and R and D needs, and the identifica- 
tion of a set of parameters that physically characterize the machine. 


27569 Engineering test facility. Steiner, D.; Becraft, 
W.R.; Sager, P.H. (Oak Ridge National Lab., TN (USA)). 
Nuclear Engineering and Design; 63: No. 2, 189-198(Mar 
1981). 

The vehicle by which the fusion program would move into 
the engineering testing phase of fusion power development is desig- 
nated the Engineering Test Facility (ETF). The ETF would pro- 
vide a test-bed for reactor components in the fusion environment. 
In order to initiate preliminary planning for the ETF decision, the 
Office of Fusion Energy established the ETF Design Center activi- 
ty to prepare the design of the ETF. This paper describes the 
design status of the ETF. 


27570 STARFIRE, a commercial tokamak power plant 
design. Baker, C.C.; Abdou, M.A.; Boley, C.D.; Bolon, 
A.E.; Brooks, J.N.; Clemmer, R.G.; Ehst, D.A.; Evans, K. 
Jr.; Finn, P.A.; Fuja, R.E. (Argonne National Lab., IL 
(USA)). Nuclear Engineering ro Design; 63: No. 2, 199- 
231(Mar 1981). 

STARFIRE is a design for a conceptual commercial toka- 
mak electrical power plant based on the deuterium/tritium/lithium 
fuel cycle. In addition to the goal of being technologically credible, 
the design incorporates safety and environmental considerations. 
STARFIRE is considered to be the tenth in a series of commercial 
fusion power plants. STARFIRE has a 7-m major radius reactor 
producing 1200 MW of net electrical power from 4000 MW of 
thermal power, with an average neutron wall load of 3.6 MW/m?2 
The aspect ratio is 3.6 and a D-shaped plasma with a height-to- 
width ratio of 1.6 and average toroidal beta of 0.067 is used. The 
maximum magnetic field is 11T. Availability goals have been set at 
85% for the reactor and 75% for the complete plant including the 
reactor. The major features for STARFIRE include a steady-state 
operating mode based on a continuous rf lower-hybrid current 
drive and auxiliary heating, solid tritium breeder material, pressur- 
ized water cooling, limiter/vacuum for impurity control, most su- 
perconducting EF coils outside the TF superconducting coils, fully 
remote maintenance, and a low-activation shield. 


27571 Reversed field pinch reactor. Hancox, R.; Spears, 
W.R. (UKAEA Culham Lab., Abingdon); Krakowski, RA 
(Los Alamos Scientific Lab., NM SA)). Nuclear Engineer- 
ing and Design; 63: No. 2, 251-270(Mar 1981). 

The physical properties and engineering concepts of re- 
versed field pinch reactors are presented and illustrated by two 
recent designs developed at Culham Laboratory and Los Alamos 
Scientific Laboratory. Both designs employ ohmic heating to ignite 
the plasma, operate in the pulsed mode without refuelling during 
the burn, and utilize superconducting magnetic field coils. Similari- 
ties between the two designs include the choice of plasma minor 
radius of 1.5 m, the use of low wall loading and electrical power 
output under 1 GW, and reasonable agreement on plasma behav- 
iour. Major differences occur in the engineering design. The 
Culham design includes a separate radiation shield first wall behind 
which lies a passive stabilising shell. Large segments are required, 
implying the movement of toroidal field coils for maintenance of 
the helium cooled blanket. In the LASL design more conventional 
pressurized water cooling technology is used and the radiation 
shield and passive shell are combined, sacrificing thermal efficiency 
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for an improvement in maintainability. The advantages of the re- 
versed field pinch in higher beta, lower toroidal field, lower 
magnet costs and lack of auxiliary heating requirements appear at 
this stage to be significant when comparison is made with a pulsed 
tokamak reactor designed under the same ground rules. 

27572 Overview of EBT “1 Bal) Nuclear Eng 

N.A. (Oak Ridge National Lab., (USA uclear Engi- 
neering and Design; 63: No. 2, 271- OB Mar 1981) 

The ELMO Bumpy Torus (EBT) concept tine a unique 
basis for a truly steady-state fusion reactor in a favorable geometry 
with a significant Qsub(engineering) (> 10) value. The similarity of 
the dimensionless parameters of the present experiments, EBT-I/S 
and Nagoya Bumpy Torus, to a reactor-grade plasma and observed 
confinement characteristics indicates plausible extrapolations and 
projections for a reactor. Past and present reactor studies have indi- 
cated that EBTs have many attractive reactor features. There are, 
of course, a number of physics and technology issues yet to be re- 
solved. Recent developments are reviewed, and their implications 
to reactor physics/technology/engineering issues are discussed. 


27573 Conceptual design strategy for liquid-metal-wall in- 
ertial fusion reactors. Monsler, M.J.; Meier, W.R. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Nuclear Engineering and Design; 63: No. 2, 289- 
313(Mar 1981). 

The liquid-metal-wall chamber has emerged as an attractive 
reactor concept for inertial fusion energy conversion. The principal 
feature of this concept is a thick, free-flowing blanket of liquid 
metal used to protect the structure of the reactor. The development 
and design of liquid-metal-wall chambers over the past decade are 
reviewed from the perspective of formulating a conceptual design 
strategy for such chambers. The basis for the design strategy is set 
by enumerating both the attractive and unattractive features of a 
LMW chamber. Past concepts are then reviewed to identify con- 
ceptual design approaches and physical configurations that enhance 
the positive aspects and minimize the negative aspects. A detailed 
description of the ineering considerations is given, including 
such topics as the selection of a liquid metal, control of radiation 
damage, selection of structural material, control of tritium breeding 
and extraction, control of wall stress, and designing for a given rep- 
rate. Finally, a design strategy is formulated which accomodates 
the engineering constraints while minimizing the liquid-metal flow 
rate. 


27574 Inertial confinement fusion reactors based on the 
gas projection concept. Abdel-Khalik, S.I.; Moses, G.A.; Pe- 
terson, R.R. (Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering). Nuclear Engineering and Design; 63: 
No. 2, 315-329(Mar 1981). 

Two inertial confinement fusion reactor designs based upon 
‘gas protection’ of the first wall from pellet debris and X-rays are 
reviewed. These are the laser fusion reactor design, SOLASE, and 
a light ion beam cavity and first wall study conducted at the Uni- 
versity of Wisconsin in collaboration with Sandia Laboratory. The 
dynamics of low pressure noble gas (xenon) for the laser fusion re- 
actor and high pressure noble gas (argon) for the LIB fusion reac- 
tor are computed. Low pressure noble gases appear to release the 
explosion energy in a radiation pulse that is too short for acceptable 
first wall response. The same characteristic is true for the high 
pressure gas in the LIB reactor cavity. This leads to the future in- 
vestigation of gas mixtures where the noble gas provides the heat 
capacity and a small concentration of impurity material provides 
sufficient opacity to reduce the radiation release. 


27575 Fusion-fission hybrid design with analysis of direct 
enrichment and non-proliferation features (the SOLASE-H 
study). Conn, R.W.; Abdel-Khalik, S.I.; Moses, G.A.; Kul- 
cinski, G.L.; Larsen, E.; Maynard, C.W,; Magheb, M.M.H.; 
Sviatolslavsky, I.N.; Vo elsang, W.F.; Wolfer, W.G. (Wis- 
consin Univ., Madison SA). Dept. ‘of Nuclear Engineer- 
ing). Nuclear Engineering and Design; 63: No. 2, 357- 
374(Mar 1981). 
The role of a fusion-fission hybrid in the context of a nuclear 
economy with and without reprocessing is examined. An inertial 
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confinement fusion driver is assumed and a consistent set of reactor 
parameters are developed. The form of the driver is not critical, 
however, to the general concepts. The use of the hybrid as a fuel 
factory within a secured fuel production and reprocessing center is 
considered. Either the hybrid or a low power fission reactor can be 
used to mildly irradiate fuel prior to shipment to offsite reactors 
thereby rendering the fuel resistant to diversion. A simplified eco- 
nomic analysis indicates a hybrid providing fuel to 10 fission reac- 
tors of equal thermal power is insensitive to the recirculating power 
fraction provided reprocessing is permitted. If reprocessing is not 
allowed, the hybrid can be used to directly enrich light water reac- 
tor fuel bundles fabricated initially from fertile fuel (either ThO. or 
238UO,). A detailed neutronic analysis indicates such direct enrich- 
ments is feasible but the support ratio for **U or **Pu production 
is only 2, making such an approach highly sensitive to the hybrid 
cost. The hybrid would have to produce considerable net power 
for economic feasibility in this case. Inertial confinement fusion per- 
formance requirements for hybrid application are also examined and 
an integrated design, SOLASE-H, is described based upon the 
direct enrichment concept? 


27576 Tandem mirror reactor. Moir, R.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). Nuclear Engineering and Design; 63: No. 2, 375- 
394(Mar 1981). 

A tandem-mirror fusion reactor was designed to produce fis- 
sile fuel for conventional fission-power reactors. The tandem-mirror 
concept lends itself to the development of an excellent hybrid reac- 
tor because of its cylindrical geometry and steady-state nature. Dif- 
ferent coolant technology, fuel cycles, and physics operating modes 
were considered. The four technologies distinguished by coolant 
type are: (1) gas, either helium or steam, (2) water, (3) liquid metal, 
and (4) molten salt. Four physics ting modes were considered: 
(1) the two-component, (2) Kelley, (3) thermal and (4) thermal bar- 
rier. The thermal-barrier mode was finally chosen because of its si- 
multaneous high Q and low beam, and magnet technologies gave 
superior performance. The design described, however, uses the Q 
approx. equal to 2 thermal mode because the thermal barrier con- 
cept was invented toward the end of the study. The neutral-beam 
injectors are of the negative-ion type operated at 400 keV. The 
magnet technology under consideration is based on NbsSn conduc- 
tor operated at 12-15 T. The plasma exhaust is converted at 50% 
efficiency to electricity in a one-stage, direct-energy converter. 


27577 Tokamak hybrid reactor. Kelly, J.L.; Rose, R.P. 
(Westinghouse ae Corp., Pittsburgh, PA (USA). 
Fusion Power Systems Dept.). Nuclear Engineering and 
Design; 63: No. 2, 395-421(Mar 1981). 

At a time when the potential benefits of various energy op- 
tions are being seriously evaluated in many countries through-out 
the world, it is both timely and important to evaluate the practical 
application of fusion reactors for their economical production of 
nuclear fissile fuels from fertile fuels. The fusion hybrid reactor rep- 
resents a concept that could assure the availability of adequate fuel 
supplies for a proven nuclear technology and have the potential of 
being an electrical energy source as opposed to an energy consum- 
er as are the present fuel enrichment processes. Westinghouse 
Fusion Power Systems Department, under Contract No. EG-77-C- 
02-4544 with the Department of Energy, Office of Fusion Energy, 
has developed a preliminary conceptual design for an early twenty- 
first century fusion hybrid reactor called the commercial Tokamak 
Hybrid Reactor (CTHR). This design was developed as a first gen- 
eration commercial plant producing fissile fuel to support a signifi- 
cant number of client Light Water Reactor (LWR) Plants. To the 
depth this study has been performed, no insurmountable technical 
problems have been identified. The study has provided a basis for 
reasonable cost estimates of the hybrid plants as well as the hybrid/ 
LWR system busbar electricity costs. This energy system can be 
optimized to have a net cost of busbar electricity that is equivalent 
to the conventional LWR plant, yet is not dependent on uranium 
ore prices or standard enrichment costs, since the fusion hybrid can 
be fueled by numerous fertile fuel resources. A nearer-term concept 
is also defined using a beam driven fusion driver in lieu of the 
longer term ignited operating mode. 
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27578 Heat transfer - Milwaukee 1981 (National Heat 
Transfer Conference, 20th), 1981. Stein, R.P. (ed.). (Argonne 
Natl Lab, Ill, USA). AIChE (American Institute of Chemical 
Engineers) Symposium Series; 77: vp(1981). (CONF-810804— 


From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 any 1981). 

This conference proceedings contains 83 papers of which 36 
appear as abstracts only. Twenty-eight papers are indexed separate- 
ly. Topics covered include: direct contact heat transfer; transport 
phenomena in fusion reactors; enhanced nucleate boiling; flow boil- 
ing; heat transfer in non-Newtonian systems; two-phase systems; 
heat transfer in fossil fuel conversion systems; process heat transfer; 
thermal and hydraulic behavior in rod and the bundles; two phase 
systems in rod and tube bundles; solar energy heat transfer; heat 
transfer in fluidized beds; and, fire and combustion fundamentals. 


27579 Thermal-hydraulic analysis of a cylindrical blanket 
module using ATHENA code. Hwang, J.G.; Herring, J.S.; 
Carlson, K.E.; Ransom, V.H. (Ed a n, Germeshausen and 
Grier Inc, Idaho Falls, Idaho, USA). “AIC. hE (American In- 
stitute of Chemical E ew Symposium Series; 77: 44- 
57(1981). (CONF-81 ). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 A fo ben 1981). 

‘A (Advanced Thermal-Hydraulic Energy Network 

evr... is a new computer code for thermal-hydraulic analyses 
of many energy systems. Multiple-loop and multiple-fluid capabili- 
ties have been emphasized during the code development. A pilot 
version of ATHENA has incorporated a fusion kinetic package to 
model the effect of first wall temperature variation on the reactor 
conditions. The capability has been demonstrated by analyzing the 
performance under various conditions of a cylindrical fusion blan- 
ket module. The results have shown the viability of using 
ATHENA for fusion reactor design and safety analyses. 5 refs. 


—_ Isotopic enrichment of fuels for D-T fusion reac- 
B.; Clemmer, R.G.; Finn, P.A. Coa Natl 


tors. Misra, 

Lab, Ill). AIChE (American Institute of Chemical Engineers) 
Symposium Series; 77: 64-71(1981). (CONF-810804—). 

From 20. national heat transfer conference; Milwaukee, WI, 
USA (2 Aug 1981). 

Isotopic enrichment scenarios using cryogenic distillation 
were developed for a near-term D-T burning fusion reactor design 
(ETF) as well as for a commercial fusion reactor design (STAR- 
FIRE). The analytical results of studies of spent fuel reprocessing 
for ETF show that isotopic enrichment can be carried out to meet 
fuel purity requirements by a system consisting of a 5-column distil- 
lation cascade and two chemical equilibrators. For STARFIRE, the 
analytical results show that, for a fixed number of columns and 
chemical equilibrators in a reprocessing system, the compositions of 
the recycle streams depend strongly on whether the two fuel 
streams (plasma exhaust and blanket) are processed separately or 
mixed and then processed a single stream. 10 refs. 


27581 Hydrogen recycle modeling and measurements in 
tokamaks. Howe, H.C. (Oak Ridge National Lab., TN 
(USA)). Journal of Nuclear Materials; 93: No. 94, 17-27(Oct 
1980). 


From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

A model for hydrogen recycling developed for use in a toka- 
mak transport code is described and compared with measurements 
on ISX-B and DITE. The model includes kinetic reflection of 
charge-exchange neutrals from the wall and deposition, thermal dif- 
fusion, and desorption processes in the wall. In a tokamak with a 
limiter, the inferred recycle coefficient of 0.9-1.0 is due primarily to 
reflection (0.8-0.9) with the remainder (0.1-0.2) being due to desorp- 
tion. Laboratory experiments supply much of the data for the 
model and several areas are discussed where additional data are 
needed, such as reflection from hydrogen-loaded walls at low 
(approx. equal tol00 eV) energy. Simulation of ISX-B shows that 
the recently observed density decrease with neutral beam injection 
may be partially due to a decrease in recycling caused by hardening 
of the charge-exchange flux incident on the wall from the plasma. 
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Modeling of isotopic exchange in DITE indicates the need for an 
ion-induced desorption process which responds on a time scale 
shorter than the, wall thermal diffusion time. 


27582 Impurity control in TFTR. Cecchi, J.L. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Journal of Nu- 
clear Materials; 93: No. 94, 28-43(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The control of impurities in TFTR will be a particularly dif- 
ficult problem due to the large energy and particle fluxes expected 
in the device. As part of the TFTR Flexibility Modification (TEM) 
project, a program has been implemented to address this problem. 
Transport code simulations are used to infer an impurity limit crite- 
rion as a function of the impurity atomic number. The configura- 
tional designs of the limiters and associated protective plates are 
discussed along with the consideration of thermal and mechanical 
loads due to normal plasma operation, neutral beams, and plasma 
disruptions. A summary is given of the meterials-related research, 
which has been a collaborative effort involving groups at Argonne 
National Laboratory, Sandia Laboratories, and Princeton Plasma 
Physics Laboratory. Conceptual designs are shows for gettering 
systems capable of regenerating absorbed tritium. Research on this 
topic by groups at the previously mentioned laboratories and SAES 
Research Laboratory is reviewed. 


27583 Review of the wall problem and conditioning tech- 
niques for tokamaks. Dylla, H.F. inceton Univ., NJ 
(USA). Plasma Physics Lab.). Journal of Nuclear Materials; 
93: No. 94, 61-74(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

A variety of conditioning techniques have been applied to 
tomaks to control low Z impurities originating from vacuum vessel 
surface contaminants and to modify working gas recycling proper- 
ties. After chemical or physical treatment of the vacuum vessel 
hardware, in-situ vacuum vessel treatments are usually applied, in- 
cluding: (1) vacuum baking; (2) discharge cleaning; and (3) getter- 
ing. As the magnetic fusion program moves to the next generation 
of large test reactors, the implementation of any of the above tech- 
niques becomes a costly procedure. It is therfore prudent to under- 
stand the mechanisms and physical-chemical effects of a particular 
conditioning procedure and maximize the efficiency. A review is 
given of the present understanding of the physical mechanisms, the 
resulting surface effects, and benefits to plasma performance of the 
various conditioning procedures. Particular attention is given to the 
application of hydrogen glow discharge cleaning and the use of ti- 
tanium gettering conditioning procedures. 


27584 Deuterium and impurity deposition profiles in the 

edge of ISX-B. Zuhr, R.A.; Withrow, S.P.; Roberto, 
J.B. (Oak Ridge National Lab., TN (USA). Solid State 
iech Journal of Nuclear Materials; 93: No. 94, 127-132(Oct 


From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Quantitative radial profiles have been determined for deuter- 
ium and heavy impurities (A >= 12) trapped on deposition probes 
in the plasma edge of ISX-B. Silicon samples were exposed to 1,4 
and 12 tokamak discharges at distances of 10 to 50 mm behind the 
limiter radius for both ohmic and beam-heated plasmas. The spe- 
cies, quantities and saturation behavior of the principal impurities 
were determined by ion backscattering and channeling analysis, 
while nuclear reaction D(*He,p)*He and damage analyses were 
used for the detection and depth profiling of deuterium. The com- 
ponents of stainless steel (Fe,Cr,Ni) were found to increase linearly 
with the number of discharges, while radial profiles for oxygen and 
D showed saturation effects in a single discharge. Estimates of D 
energies and both impurity and D fluxes in the plasma-edge are 
given for ohmically heated and 350 kW neutral beam injected dis- 
charges. 
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27585 Probe measurements of impurities in the plasma 
boundary of PLT. Wampler, W.R.; Picraux, S.T. (Sandia 
National Labs., Albuquerque, NM (USA)); Cohen, S.A.; 

» S.M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.); McCracken, G.M. (UKAEA Culham 
Lab., Abingdon). Journal of Nuclear Materials; 93: No. 94, 
139-145(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Carbon probes were exposed to the plasma edge in PLT at 
various distances from the plasma and to different numbers [1-3, 6, 
12] of overlayed discharges. The type and areal density of impuri- 
ties retained were determined using ion backscattering. The princi- 
pal impurities were found to be O, Fe, Cr, Ti, and Cu which had 
fluxes of 14, 2.8, 0.8, 0.6 and 0.2 x 10**/cm? (+- 25%) respectively, 
near the radius of the wall. At the same position the deuterium flux 
was 2.2 +- 0.5 x 10’? D/cm? s. Lateral spreading of the impurity 
deposition profile behind the probe slit allowed a lower limit to be 
placed on the impurity mean ion energy. Between the wall and 
radius of the ring limiter the impurity fluxes increased by a factor 
of approx. equal to 2 compared to an increase in the D flux by a 
factor of approx. equal to 5. The observed nonlinear impurity re- 
tention versus the number of discharges is consistent with the 
values determined for the impurity and D fluxes and the expected 
effects of sputtering. The observed large flux of iron at the radius 
of the ring limiter suggests that this may be a primary source of 
metal impurities in PLT. 


27586 Surface erosion in the plasma-edge of ISX-B. Ro- 
berto, J.B.; Zuhr, R.A.; Withrow, S.P. (Oak Ridge National 
Lab., TN (USA). Solid State Div.). Journal of Nuclear Ma- 
terials; 93: No. 94, 146-149(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Surface erosion of thin Au films has been directly observed 
for samples exposed to Ha and D, discharges at various locations 
and orientations in the plasma-edge of ISX-B. The erosion of Au as 
well as the accumulation of D, O and Fe on the samples was deter- 
mined using ion scattering, channeling and nuclear reaction tech- 
niques. Erosion rates veried from approx. equal to 0.1 nm/dis- 
charge at 2 cm behind the limiter to near zero as the wall was ap- 
proached. Comparable erosion rates were observed for He and Ds, 
plasmas. The results are consistent with a dominant role for O sput- 
tering (in the absence of arcing) for erosion at the limiter radius in 
ISX-B with negligible erosion at the wall. 


27587 Arcing studies in ISX-B. Smee y Pm .E.; Emerson, 


L.C.; Heatherly, L. (Oak Ridge National Lab TN (USA). 
Metals and Ceramics Div.). Journal of Nuclear Materials; 93: 
No. 94, 150-153(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Results of experimental measurements of arcing in ISX-B are 
described. Samples of stainless steel were exposed at the plasma 
edge and arcing currents to the sample were measured. Currents 
from several amperes up to 100 A were observed. It was possible 
to trigger arcs during well-behaved discharges by applying a high 
voltage to the sample. Elemental analysis of surface features of 
samples has shown that sulfur segregates to surfaces of arc craters 
in type 304 stainless steel. Detection of sulfur on surface samples 
may be related to arcing during cleanup processes in tokamaks. 


27588 In-situ impurity measurements in PDX edge 
plasma. Staib, P.; Dylla, H.F.; Rossnagel, S.M. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Journal of Nuclear 
Materials; 93: No. 94, 166-170(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The surface analysis station on PDX combines several sur- 
face analysis techniques (AES, XPS, and SIMS) for in-situ measure- 
ment of impurity fluxes in the edge plasma. The major impurities 
deposited on a sample surface during nondiverted PDX discharges 





3349 / ERA VOL. 7, NO. 9 


are oxygen, titanium (limiter material), and chlorine. The impurity 
fluxes measured at different radial positions decrease by a factor of 
ten from the plasma edge to the wall. The sample surface collecting 
the impurity ions is located behind a circular aperture. The ob- 
served broadening of the deposition profile of Ti relative to the ap- 
erture diameter enables an estimate to be made of the ratio of 
charge state/energy of Ti ions in the edge plasma. Time-resolved 
analyses of the deposited impurities are presented which indicate 
that the time behaviour for various impurities may be quite differ- 
ent for different impurity species. This aspect is discussed in rela- 
tion to probable impurity release mechanisms. 


27589 Impurity buildup in tokamak with radial electric 
fields. Miley, G.H.; Downum, W.B.; Hively, L.M.; Choi, 
C.K. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 
Journal of Nuclear Materials; 93: No. 94, 197-202(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Fusion-product alpha-particle ash in a tokamak is not effec- 
tively controlled by a divertor, and hence may represent a limiting 
impurity in reactors. The capacity of a radial electric field to con- 
trol ash buildup is investigated. Inward-directed fields of 5 kV/m 
are shown to result in a 30% enhancement of fusion energy output 
for a representative ash-fraction-limited burn. This output enhance- 
ment is traced to differences between the damping of toroidal rota- 
tion and resulting differences in cross-field conductivities for fuel 
ions and for alphas. 


27590 PDX divertor operation. Owens, D.K.; Arunasa- 
lam, V.; Barnes, C.; Bell, M.; Bol, K.; Cohen, S.; Cecchi, if 
Daughney, C.; Davis, S.; Dimock, D. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Journal of Nuclear Materials; 
93: No. 94, 213-219(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

PDX was brought into operation in January 1980 as a di- 
verted tokamak with typical parameters of Bsub(T) = 15-20 kG, a 
= 38 cm, Ro = 123-159 cm, Isub(p) = 180-300 kA, q approx. 
equal to 3.7, anti nsub(e) = 1-3.8 x 10'* cm™%, anti Z = 1.1-3, 
tausub(E)sub(e) approx. equal to 25 ms, and pulse lengths up to 0.7 
s. Internal vacuum components that were exposed to the plasma 
(such as limiters, shields, microwave horns, etc.) were fabricated 
from 99% pure titanium. Glow discharge cleaning with 3 x 10™? 
Torr He and pulse discharge cleaning were used to condition the 
vessel for high power discharges. For the divertor studies, work 
has concentrated on obtaining long, high current stable discharges. 
Radial position, plasma current, and gas injection control systems 
have been used to facilitate this effort. Discharges of inside-D, 
square, and inverse-D cross-section have been produced. Micro- 
wave interferometers, spectroscopy, an X-ray pulse height analyzer 
system, scanning and fixed bolometers, and thermocouple array 
have been used to determine plasma and impurity densities, tem- 
perature, radiation, and power loss to the divertor. A comparison 
of diverted and undiverted discharges is presented. 


27591 Plasma flow and neutral gas effects in the bundle 
divertor chamber. Emmert, G.A.; Bailey, A.W. (Wisconsin 
Univ., Madison (USA)). Journal of Nuclear Materials; 93: 
No. 94, 238-241(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The bundle divertor differs from the poloidal divertor in that 
it has a strong magnetic mirror in the entrance to the divertor 
chamber. This affects the flow of plasma from the scrape-off zone 
into the divertor chamber and the backflow of ions from the diver- 
tor chamber into the main chamber. The magnetic hill and subse- 
quent well causes an electrostatic potential along the field lines; this 
traps cold ions in the divertor chamber. Ionization of neutral gas in 
the divertor chamber reduces the electrostatic well; maintaining a 
well then implies an upper limit on the neutral gas density. In this 
work, the effect of ionization on the potential profile is caculated 
and an estimate of the allowable neutral pressure is given. 
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27592 Status of impurity studies in Doublet III. Angel, 
T.R.; Armentrout, C.J.; Baker, D.R.; Blau, F.P.; Bramson, 
G. Brooks, N.H.; Callis, R.W.; Chase, R.P.; Clausin, R.E.; 
DeBoo, J.C. (General Atomic Co., San Die; 0, CA fUSA)). » 
Journal of Nuclear Materials; 93: No. 94, 259-266(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Recent impurity results obtained in Doublet III(R = 1.43 m. 
a = 0.45 m) are summarized. Topics discussed include wall compo- 
siton measurements, the effects of plasma edge temperature on im- 
purity influx, and the role of MHD activity in determining whether 
or not impurities concentrate near the plasma axis. Macroscopically 
similar discharges with and without central impurity peaking are 
described and compared. Soft X-ray data implies that the peaked 
discharges have a Z(eff) profile that is peaked on axis, a hollow 
current density profile, and a double valued q-profile until the 
sudden onset of a large amplitude internal MHD mode reverses the 
impurity peaking. 


27593 Analysis of hydrogen isotopes in the wall of the 
DITE tokamak. Shea, J.H.; Sofield, C.J.; Evans, J.H. 
(UKAEA Atomic Energy Research Establishment, Har- 
well); McCracken, G M. Culham Lab., Abing- 
don); Bridwell, L.B. (Murray State Univ., KY (USA)); Ma- 
linowski, M. (Sandia National Labs., Livermore, CA 
(USA)). Journal of Nuclear Materials; 93: No. 94, 299- 
304(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Samples from the wall of the DITE tokamak, representing a 
complete minor circumference, have been analysed in detail using 
nuclear reactions for hydrogen and deuterium and proton-induced 
X-rays for metals. The wall had been gettered with a layer of 
approx. equal to 2 wm of titanium and it was found, as expected, 
that the hydrogen isotopes were predominantly in the titanium. The 
amount in the gettered region exceeded that in the ungettered 
region by a factor of 20. The atomic concentration of deuterium 
was between 35 and 60% and the ratio of hydrogen to deuterium 
was approximately 1.5. Thermal desorption of the samples indicated 
that a temperature of approx. equal to 400°C was required to 
remove the hydrogen isotopes. 


27594 Surface chemistry of stainless steel and evaporated 
titanium layers in tokamaks, Staib, P.; Dylla, H.F.; Rossna- 
el, S.M. (Princeton Univ., NJ (US A). Plasma Physics 
Eat Journal of Nuclear Materials; 93: No. 94, 315-321(Oct 


* sid 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

The combined use of X-ray photoelectron spectroscopy and 
secondary ion mass spectroscopy is shown to be a powerful tool in 
the investigation of the chemical modifications of a surface in inter- 
action with a plasma. The reported investigations are performed in- 
situ in the surface analysis station of the PDX tokamak. The evolu- 
tion of stainless steel surfaces is followed after various treatments 
such as hydrogen glow discharge conditioning (GDC), exposure to 
tokamak discharges, and ion sputtering. Iron oxides are shown to 
be partially reduced by exposure to GDC: the metal-oxide binding 
is converted to metal-hydroxide binding from which water can be 
desorbed. The oxygen behavior on evaporated titanium films is sub- 
stantially different: the oxide layer evolves to higher oxidation 
states during exposure to GDC. In contrast, the behavior of carbon 
is identical on both stainless steel and titanium surfaces: carbon is 
removed during exposure to GDC via the formation of methane 
which can spontaneously desorb from the surface. 


27595 Impurity control of tokamaks with in situ metal 
deposition. Taylor, R.J.; Bunshah, R.F. (California Univ., 
Los Angeles (USA). Center for Plasma Physics and Fusion 
Engineering); Schwirzke, F. (Naval Postgraduate School, 
Monterey, CA (USA). Dept. of Physics and Chemistry). 
Journal of Nuclear Materials; 93: No. 94, 338-342(Oct 1980). 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 


many, He R. te - 25 Apr 1980). 

etal coatings of titanium and chromium of different thick- 
enh eu Semel ts dis ts Des a ee eee 
tested for impurity control. To improve the microstructure of the 
metal deposit, Ti and Cr were evaporated at a slow rate of about 
20 Angstroem/h during discharge cleaning. A 200 fresh 
metal deposition is required to obtain oxygen free surface layers. 
The oxygen control by Cr deposits was comparable to the one with 
Ti coatings. The hydrogen recycling rate increased markedly for 
Cr deposits. Control measurements show that the problem of hy- 
drogen and deuterium retention in the metal coating during a swit- 
chover from one gas to the other can be overcome by short time 
outgassing to 650 K. 


27596 Initial pon of Bh | pone and 
hydrogen energy distribution 

Langley, R.A. (Oak Ridge National Lab., oeTN SA)); 
Magee, C.W. (RCA Labs. NJ (USA)). Journal of 
Nuclear Materials; 93: No. 94, 390-395(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Impurity production and hydrogen energy distributions for 
neutral beam injectors (NBI) developed by the Plasma Technology 
Section of Oak Ridge National Laboratory's (ORNL) Fusion 
Energy Division have been measured by exposing silicon samples 
to beam pulses and analyzing them by nuclear microanalysis and 
secondary ion mass spectrometry (SIMS) techniques. From the 
three major energy components arising from the formation of H*, 
H* >», and H*; in the ion source only the full-energy component (40 
keV) is easily separated in the depth analysis, but the E/2 and E/3 
components overlap, mainly because of range straggling. Analysis 
by SIMS is used to determine the depth profiles of the implanted 
hydrogen, and the three energy components are determined from 
this depth profile. Nuclear microanalysis is used to analyze for 
heavy impurities. Initial results have shown that oxygen is the 
major atomic impurity and is present at levels of 1.5 x 10~* O/H. 
Carbon is the next most abundant impurity, and copper is at or 
below the sensitivity of the analysis technique. The neutral hydro- 
gen species power distribution deduced from the implant profiles 
results in relative abundances of 67:17:16 for the energy compo- 
nents E:E/2:E/3, respectively. These data do not agree with three 
other independent measurements at ORNL and Princeton Plasma 
Physics Laboratory that are in general agreement with each other 
and yield a neutral hydrogen species power distribution of 80:13:7. 
At present this discrepancy is unaccounted for, but migration ef- 
fects due to heating of the Si crystal are under investigation. The 
present technique can be easily applied to study other neutral beam 
injectors on test stands or on plasma devices. 


27597 Self-consistent calculations of 


edge temperature 
and self-sputtering of the limiter surface for tokamak fusion 
reactors. Brooks, J.N. (Ar; — National Lab., IL (USA). 


Fusion Power Program 
No. 94, 437-441(Oct 198 1980). 

From 4. ventilate conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

Self-sputtering and edge temperature estimates have been 
made for a tokamak fusion reactor with a normal incidence bound- 
ary using models for the power balance, plasma sheath, charge 
state, and sputtering coefficients. Both structural materials and low- 
Z coatings have been examined. From the self-sputtering stand- 
point, some materials will work only at very low edge tempera- 
Snes Dake Wi segues © Nigh suapeling ste and o Nigh exlaiee 
raction. 


lournal of Nuclear Materials; 93: 


27598 Thermal responses of large area toroidal limiters in 
TFTR. Budny, R. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Journal of Nuclear Materials; 93: No. 94, 449- 
453(Oct 1980). 

From 4. international conference on plasma surface interac- 
tions and controlled fusion devices; Garmisch-Partenkirchen, Ger- 
many, F.R. (21 - 25 Apr 1980). 

A toroidal limiter will be used in the Tokamak Fusion Test 
Reactor (TFTR) to shape the plasma, to adsorb heat flux, and to 
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protect the vacuum vessel. For nondisruptive plasmas the largest 
anticipated heat fluxes will be 1 kW/cm?. The thermal responses of 
several designs were analysed using a two-dimensional, finite ele- 
ment, heat transfer model. If the limiter is cooled only by its ther- 
mal radiation, the peak temperatures will be about 590°C in the 
backing plates, and 1850 or 1050°C on the title surfaces depending 
on whether they are TiC or vanadium. If the backing plates are ac- 
tively cooled with water, the peak temperatures will be about 200- 
300°C cooler. 

27599 Application of generalized variational principles to 
controlled thermonuclear reactor neutronics analysis. Cheng, 
E.T..(Gen At Co, San , Calif, USA). Nuclear Science 
and Engineering; 74: No. 2, 147-153(May 1980). 

The application of the generalized variational principles to 
the CTR (Controlled Thermonuclear Reactor) neutronics studies is 
demonstrated in this paper. The neutronics calculational results 
using these principles show the accuracy, range of applicability, 
and extremum property of their applications. 16 refs. 


27600 “i a of the US we es fusion, > 
avan, t oO er, ashington, 
(USA)). Reza er 8: No. 1, 128-1 (Jan 1980). 


From IAEA technical committee meeting on advances in in- 
ertial confinement systems; Takarazuka, Hyogo, Japan (29 Oct-1 
Nov 1979). 

Progress of the inertial confinement fusion program in the 
US is described. The goal of both magnetic and inertial fusion pro- 
grams was laid out last year (1978) as the development of the high- 
est potential for using fusion energy. Fusion power will reach its 
initial operating capability around 2025, when it will be delivering 
about 0.1 Quad/year to the power grid-about 3 to 4 GWe stations. 
Inertial fusion is expected to demonstrate the scientific feasibility in 
late 1980's. The routine operation of two lasers has been achieved, 
which are capable of delivering over 10 kJ in subnanosecond 
pulses. The fundamental target physics is studied. The Shiva laser is 
the primary experimental facility, performing short pulse experi- 
ments with up to 7 kJ on targets. The diagnostic or physics experi- 
ments were done. The construction of Nova, a nominal 100 kJ laser 
facility, began adjacently to Shiva, and this facility would begin op- 
eration in 1983. The Helios carbon dioxide laser at Los Alamos is 
now capable of delivering about 4 kJ on targets. The Antares facili- 
ty is under construction. This would produce 100 kJ in a nanose- 
cond. The scheduled date of completion is 1984. The particle beam 
fusion accelerator at Sandia is now partially assembled. Significant 
progress has recently been made in focusing light ion beam to 0.5 
terawatts/cm*. A short wavelength gas laser and a heavy ion accel- 
erator projects are also in progress. Livermore has evolved a 
simple and attractive reactor cavity concept. It is suitable for high 
yield and low pulse rate operation. 


27601 Nuclear t needs for fusion-fission 
hybrid reactors. Jassby, D.L. (Princeton Univ, NJ). National 
Bureau of Standards (U. S.), Special Publication; No. 594, 351- 
359(1980). (CONF-791058—). 

From International conference on nuclear cross sections for 
technology; Knoxville, TN, USA (22 Oct 1979). 

A fusion-fission (hybrid) reactor consists of a D-T or D-D 
fusion-neutron source surrounded by a neutron-absorbing “blanket” 
containing fertile materials (Th-232, U-238, Li-6, Li-7). The hybrid 
reactor’s basic attraction derives from its ability to perform certain 
practical functions--notably power multiplication and fissile breed- 
ing--without requiring either start-up or make-up fissile feed. Apart 
from the development of an adequate fusion-neutron generator, de- 
velopment needs for the hybrid reactor are given. Because the basic 
source of neutrons in a hybrid reactor operates independently of 
the means by which these neutrons are utilized, many blanket de- 
velopment requirements can be satisfied simultaneously by testing 
in separate and independent blanket modules of a fusion test reac- 
tor. 27 refs. 
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27602 Integral A for fusion reactor design: 
analysis. Santoro, R.T.; Alsmiller, R.G. Jr.; Barnes, J.M.; 
Oblow, E.M. (Oak Ridge Natl Lab, Tenn). National Bureau 
of Standards (U.S.), ial Publication; 596-598(22 Oct 
1979). (CONF-800111—). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (4 Jan 
1980). 

Integral experiments that measure the energy spectra of neu- 
trons and gamma rays due to the transport of approximately 14 
Mev D-T neutrons through laminated SS-304 and borated polyeth- 
ylene shield assemblies have been performed. Measured and calcu- 
lated energy spectra and integrated flux distributions are compared 
for a typical shield assembly as a function of detector location. 5 
refs. 


27603 Sensitivity of the performance of symbiotic energy 
systems to tritium production data. Renier, J.P.; Martin, J.G. 
(Oak Ridge Natl Lab, Tenn). National Bureau of Standards 
(U. on _— Publication; 839-843(22 Oct 1979). (CONF- 
800111— 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (4 Jan 
1980). 

For D-T fusion-powered U-233 factories, economics and ro- 
bustness are strongly affected by the need to breed tritium. The 
sensitivity analysis of the symbiotic energy system to tritium pro- 
duction data is performed for systems with neutronically uncoupled 
lithium and thorium blankets. Neutronics calculations utilizing 
XSDRNPM with 100 neutron group libraries and AMPX cross-sec- 
tion processing, revealed only a minor tritium breeding change be- 
tween ENDF/B-IV and -V data for /sup 6/Li, /sup 7/Li, and Pb. 
For blankets with no multipliers, breeding is most sensitive to the / 
sup 7/Li cross-sections; which are not known with precision, and 
on which ENDF/B-V has introduced no modifications. Differences 
of 7% in tritium breeding results into uncertainties in U-233 pro- 
duction costs of typically 15%, while the number of supported fis- 
sion converters (CR?0.9) varies by 25%. 17 refs. 


27604 Status of neutron dosimetry and damage analysis 
for the fusion materials program. Greenwood, L.R. (Ar- 
Natl Lab, Ill). National Bureau of Standards (U.S.), 
ial Publication; 812-816(22 Oct 1979). (CONF-800111— 


From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (4 Jan 
1980). 

The status of neutron flux and spectral measurements is de- 
scribed for fusion material irradiations at reactor, T(d,n), Be(d,n), 
and spallation neutron sources. Such measurements are required for 
the characterization of an irradiation in terms of displacement 
damage, gas and transmutant production. Emphasis is placed on nu- 
clear data deficiencies with specific recommendations for cross sec- 
tion measurements and calculations. 12 refs. 


99 GENERAL AND MISCELLANEOUS 


9901 Management 
REFER ALSO TO CITATION(S) 24921, 25713 


27605 (EMD—81-137) Comparison of management, over- 
head, and direct costs of six projects managed by the Depart- 
ment of Energy and Government-Owned, Contractor-Operat- 
ed Laboratories. (General Accounting Office, Mee 
DC (USA)). 30 Sep 1981. 9p. General Accounting 
Washington, DC 20548. Order Number DE82902129. 

The report covers management, overhead, and direct cost 
data on six DOE projects - three managed directly by DOE, and 
three managed for DOE by government-owned, contractor-operat- 
ed (GOCO) laboratories. These data provide comparison for deci- 
sions on contracting out for project management services. (GHT) 


99 GENERAL AND 
9902 Mathematics And 


27606 (LA—8948-PR, pp 97-98) Activities of the 
Alamos National Environmental Research Park, 1980. 
tick, K.V. 1981. NTIS, PC A06/MF AOl. 
Number DE8 955. 


po (NASA-CR—163916) COSMIC: 1981 catalog of 

puter (programs in energy). (Computer Software Man- 

: pone and Sicemaiion Cane Center, Aa, CA (USA)). 1981. 
llp. NASA. 

A catalog listing over 1600 computer pane available 
from the Computer Software and Management and Information 
Center is presented. The programs cover several fields including 
energy technology chemical, mechanical, and aeronautical engi- 
neering management and computer technology. Abstracts, a 
keyword index, and a subject category index are included. In addi- 
tion, for each program, information on programming languages, 
machine requirements, program size, and distribution media is 
given. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 24793, 24835, 24857, 24890, 24898, 25665, 
26874, 27607 


27608 (Juel-Conf—39, Re ) Experiment oriented dis- 
trict computer system at : hea Fete, © 
Janssen, W.; Lerch, J.; Reinhart, P.; Rongen, F.; Tenten, W. 
1980. (In German). NTIS (US Sales Only), PC A15/ 
MF AOl1. Order Number DE82780085. 
From 11. annual meeting of users of siemens process com- 
puters > Juelich, F.R. Germany (12 May 1980). 

A report is given on the connection of the Siemens 306 com- 
puter belonging to the central laboratory fot electronics with the 
computer network system of an experiment oriented district com- 
puter system. 


27609 ++ (LBL—13452, pp 1-22) Gemini: a reliable local 
network. Cohen, N.B.; Haley, C.B.; Henderson, S.E.; Won, 
C.L. (Syntrex Inc., Eatontown, NJ). 1982. NTIS, PC A17/ 
MF AO1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Syntrex has developed a local network called Gemini for 
word-processing terminals. Gemini’s unique redundant architecture 
ensures that no single failure will keep the system from operating. 
The development of a distributed message switched operating 
system allowed the network to be easily constructed and expanded. 
Users can migrate to the network environment without being 
forced to learn new operating procedures, since the word-process- 
ing software that runs in a stand-alone terminal is the same software 
that runs on Gemini. 


27610 (LBL—13452, pp 23-44) Resiliency of fully 
cated distributed databases. eng, W.K. (ROLM Co 
Santa Clara, CA); Belford, G.G. 1982. NTIS, PC A17 F 
A01. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

One of the well publicized advantages of a distributed data- 
base system is its availability. The increased availability is obtained 
in part by keeping multiple copies of data. In a fully redundant dis- 
tributed database system, in which a copy of the data is kept at 
each node, the probability that a read transaction can be successful- 
ly processed is (1-(1-a)/sup N/)P/sub r/, where a is the probability 
that a node is available or up and p/sub r/ is the probability that 





ins up until the read transaction is processed. In the 
¢ aoe: Soe ae, Oe ae eee 

obviously better than the read resiliency of ap/sub r/ of a single- 
copy database. However, the update resiliency of a multiple-copy 
database is not necessarily better than a single-copy database be- 
cause many of the update synchronization algorithms require that 
all nodes be up when an update is being processed. The resiliency 
of the system to process an update request depends on the update 


update synchronization mechanisms and node availability. 


27611 (LBL—13452, pp 45-67) Robust and efficient "7 
tocol for checking the evallabil of remote sites. Walter, B 
=. of Stuttgart, 


). 1982. NTIS, PC Al7/MF 
1. Order Number DE8 Se 


From 6. Berkeley workshop ss distributed data 

and sayy networks; Pacific Grove, CA, USA (16 Feb 1982). 

A robust and efficient protocol for checking the availability 
of remote sites is described. A remote site is said to be available if it 
has not crashed and if the communication facilities are able to 
transmit messages to and from this site. The presented protocol is 
robust against any number of site crashes and communication 
breakdowns including network partitioning. It is proven that the 
protocol is minimal in the given context. Some applications such as 
the recovery of multi-site-transactions are given. 


27612 (LBL—13452, pp 69-80) Quorum-based commit 
protocol. Skeen, D. (Cornell Univ., Ithaca, NY). 1982. 
NTIS, PC A17/MF AOl1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Herein, we propose a commit protocol and an associated re- 
covery protocol that is resilient to site failures, lost messages, and 
network partitioning. The protocols do not require that a failure be 
correctly identified or even detected. The only potential effect of 
undetected failures is a degradation in performance. The protocols 
use a weighted voting scheme that supports an arbitrary degree of 
data replication (including none) and allows unilaterally aborts by 
any site. This last property facilitates the integration of these proto- 
cols with concurrency control protocols. Both protocols are cen- 
tralized protocols with low message overhead. 


27613 (LBL—1345 Pp ata Implementation of dis- 
tributed transactions. Dateosti u, D.J. (Prime Computer, 
Inc., eo ag MA). 1982. “NTIS, PC Al17/MF AOI. 
Order Number DE82007917. 
From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 
paper explores some of the issues encountered in the 
design and implementation of distributed transactions in an ongoing 
project at Prime Computer, Inc. An important feature of the con- 
currency control algorithm to be discussed is that retrieval-only 
transactions never wait. Implementation details relevant to this fea- 
ture include the maintenance of a pool of previous data images, and 
more complex synchronization requirements in a distributed envi- 
ronment. Another important point discussed is an optimization of 
the Two-Phase Commit protocol in the event of coordinator fail- 
ure. Finally, the design of an IPC suitable for support of distributed 
transactions is examined. 


27614 Ga 100m. pp 95-115) Mutual consistency of 
copies of files based on request characteristics. Barua, G. 
(Univ. of California, Santa Barbara). 1982. NTIS, PC A17/ 
MF AO1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

An algorithm to maintain mutual consistency of copies of a 
file in a distributed file system is presented. The number of up-to- 
date copies of a file varies according to the characteristics of the 
requests. When an update takes place, there is one such copy. As 
other nodes read, the number of copies grow until it again shrinks 
to one when another update takes place. An outline of a proof that 
the algorithm ensures mutual consistency and that there is no star- 
vation of requests is presented. An informal discussion of the per- 
formance of the scheme is also presented. 
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27615 {LBL — 13482, pp 117-129) Use of optimistic 
methods for control in distributed databases. 


concurrency con 

Ceri, S. (Instituto di Elettrotecnica ed Elettronica, Milano, 
Italy); Owicki, S. 1982. NTIS, PC Al7/MF AOl. Order 
Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Optimistic concurrency control methods are based on the as- 
sumption that, in most real-life applications, conflicts between trans- 
actions are unlikely. To exploit this, transactions are allowed to ex- 
ecute freely, without the overhead of complex consistency- anna 
ing mechanisms. However, transactions are validated before making 
their actions visible to other processes, and they are backed up 
whenever their actions would lead to inconsistency. In this paper, 
one of the optimistic concurrency control methods presented by 
Kung and Robinson for single-site systems provides the framework 
for the development of a concurrency control method for distribut- 
ed databases. Distributed transactions have to satisfy the require- 
ments imposed by the local concurrency control systems, and also 
to respect global consistency requirements. In particular, the notion 
of global serializability is introduced, and an algorithm which guar- 
antees the global serializability of distributed transactions is present- 
ed. 


27616 (LBL—13452, pp 131-160) Performance of two 
phase locking. Lin, W.T.K.; Nolte, J. 1982. NTIS, PC A17/ 
MF AO1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Simulation and analytical modeling of the two phase locking 
in a DBMS is the subject of this study. It is only part of a larger 
project that is studying the performances of various conc 
control and reliability algorithms in a distributed DBMS. In the 
simulation model, the application environment is characterized by 
the transaction size - the number of lockable units requested by 
each transaction - and the system environment by the number of 
transactions running concurrently (multiprogramming level), total 
number of lockable units in the database, and the distribution of ac- 
cesses to these lockable units. These environments are varied for 
different simulation runs. Output from these simulation runs in- 
cludes the probabilities of a lock request involved in a conflict and 
deadlock respectively (PC and PD), and the average waiting delay 
(WT) and its standard deviation (DV) of a blocked lock request. 
The results show that the system behaves quite similarly for differ- 
ent access distributions - PC, PD, WT, and DV all increase more 
than linearly with the multiprogramming level and the transaction 
size; the increase of PC is faster with multiprogramming level than 
with the transaction size, and the reverse is true for PD, WT, and 
DV. Regression analysis on the simulation results reveals interest- 
ing relationships between the granularity of the lockable units and 
PC, PD, and WT. Because of the assumption of fixed delay (ex- 
cluding blocking due to lock conflict) between two consecutive 
lock requests by a transaction, the results apply to a centralized 
DBMS with little IO delay variation, and a distributed DBMS with 
little communication delay variation. 


27617  +(LBL—13452, pp 161-183) Distributed file system 
architecture su high availability. Parker, D.S. (Univ. 
of California, Los les). 1982. NTIS, PC A1l7/MF AOl1. 
Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

It is difficult to maintain redundant copies of resources such 
as files (in the interest of availability) while simultaneously keeping 
these copies mutually consistent with the network over which they 
are accessed is subject to partitioning. One approach is to sacrifice 
consistency during the network partitions and reconcile inconsistent 
data later, when the network is repaired; this attitude has been 
taken in the LOCUS system at UCLA. Here we extend the version 
vector mechanism originally used to implement this approach so as 
to detect inconsistency when more than one file is used by a trans- 
action. We then show how the resulting general scheme may be im- 
plemented in a way which gives the user a consistent view of 
system operation, even during network changes. 
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27618 (LBL—13452, 185-202) Site initialization, re- 
covery, and oe in oe a database system. Attar, 
R.; Bernstein, P N. (Harvard Univ., Cam- 
bridge, MA). i983. ons. PC A17/MF AOl. Order 
Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Site initialization is the problem of integrating a new site into 
a running distributed database system (DDBS). Site recovery is the 
problem of integrating an old site into a DDBS when the site re- 
covers from failure. Site backup is the problem of creating a static 
backup copy of a database for archival or query purposes. We pres- 
ent an algorithm that solves the site initialization problem. By 
modifying the algorithm slightly, we get solutions to the other two 
problems as well. Our algorithm exploits the fact that a correct 
DDBS must run a serializable concurrency control algorithm. Our 
algorithm relies on the concurrency control algorithm to handle all 
inter-site synchronization. 


tion for database integration in multibase: a system 

for heterogeneous distributed databases. Dayal, U. (Com of 
er Corp. of America, Cambridge, MA); Hwang, H.Y. 198 
NTIS, PC A17/MF A0O1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

Access to a heterogeneous, distributed database system can 
be simplified by providing users with a logically integrated inter- 
face or global view. There are two aspects to database integration. 
Firstly, the local schemes may model objects and relationships dif- 
ferently and, secondly, the databases may contain mutually incon- 
sistent data. This paper identifies several kinds of structural and 
data inconsistencies that might exist. It describes a versatile view 
definition facility for the Functional Data Model and illustrates the 
use of this facility for resolving inconsistencies. In particular, the 
concept of generalization is extended to this model, and its impor- 
tance to database integration is emphasized. The query modification 
algorithm for the relational model is extended to the semantically 
richer functional data model with generalization. 


27619 (LBL-413452, pp 203-238) View en oe and 
generaliza 


27620 (LBL—13452, pp 239-258) Selective broadcast in 
packet-switched networks. Wall, D.W. (Pennsylvania State 
Univ., University Park). 1982. NTIS, PC A17/MF AOl. 
Order Number DE82007917. 
From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 
y researchers in the area of distributed networks have 
found it convenient to assume the existence of a facility for routing 
broadcast messages to all the nodes in a network, or selective 
broadcast messages to some subset of those nodes. However, rela- 
tively little work has been done on the design of such a facility. 
This paper extends a mechanism developed by Dalal for total 
broadcast to the problem of selective broadcast, by converting an 
existing sequential algorithm on graphs into a distributed algorithm 
suitable for network use. Because of this approach, the results may 
provide some insight to the general problem of designing distribut- 
ed algorithms. 


27621 (LBL—13452, pp 259-281) Performance analysis 
of a shortest-delay protocol. Li, L.; Hughes, H.D.; Green- 
berg, L.H. (Michigan State Univ., East Lansing). 1982. 
S, PC Al7/MF A0O1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

A generalized shortest-delay access method (SDAM) proto- 
col for local networks is defined and evaluated. This protocol dif- 
fers from a previously reported SDAM in that it accommodates a 
branching-bus topology instead of a single-bus network. It is shown 
that for small bus-delays, SDAM performs very close to that of M/ 
D/1 - with perfect scheduling. In this paper, the performance eval- 
uation of SDAM is more pragmatic in that the effects of various 
protocol overheads (e.g., decoding, turnaround time, initializing 
packets, etc.) are taken into account. An analysis of the tradeoffs 
between exhaustive and nonexhaustive transmission disciplines is 
also presented. 
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27622 BL—13452, Be BX.25 Certification 
Facility. Melici, J.A. hone Labs., Piscataway, 
NJ). 1982. NTIS, PC ALUM AOl. Order Number 
DE82007917. 
From 6. Berkeley workshop on distributed data management 
and - uter networks; Pacific Grove, CA, USA (16 Feb 1982). 
.25 is a data communications protocol which has been 
consis oF Gh sumed dea Ge Gee ee oe 
System's Operations System Network (OSN). BX.25 is based upon 
the Consultative Committee on International Telephone and Tele- 
graph (CCITT) recommendation X.25. This paper describes a fa- 
cility to automatically test that an implementation of BX.25 con- 
forms to the BX.25 specification. The facility, called the BX.25 
Certification Facility (BCF), consists of a data base of tests, soft- 
ware to execute the tests, and a microprocessor dedicated to han- 
dling BX.25 communication. The output of the facility is a report 
which provides information concerning the degree to which an im- 
plementation conforms to the BX.25 specification. 


27623 (LBL—13452, pp 311-327) Design of the CSNET 
Name Server. Solomon, M.; Landweber, L.H.; Neuhengen, 
D. (Univ. of Wisconsin, Madison). 1982. NTIS, PC A17/ 
MF AOl1. Order Number DE82007917. 
From 6. Berkeley workshop on distributed data 
and co — networks; Pacific Grove, CA, USA (16 Feb 1982). 
NET is a new computer communications network 

constructed that will link together University Computer Science 
departments and other groups doing computer science research in 
the United States. An important component of CSNET will be a 
directory service called the CSNET Name Server, which is imple- 
mented by a central database at the University of Wisconsin and by 
software running at Wisconsin and on the computers of member in- 
stitutions. This paper describes the architecture of the name server 
facility. In early stages of CSNET, the principal use of the name 
server will be to facilitate sending of electronic mail by providing 
such services as directory assistance in locating addresses of mail 
recipients, and aiding in forwarding mail and establishment of nick- 
names and aliases. It is on this aspect of the name server that this 
paper focuses. In later stages of CSNET, the name server will also 
help support other facilities such as file transfer and remote access 
to computing resources. 


27624 Cie pp 329-361) Correct and efficient 
scheduling of transactions in a highly el database ma- 
chine. prelim 20 R. (BM Thomas J. Watson Research 
Center, Yorktown Heights, NY); Dayal, U. 1982. NTIS, PC 
A17/MF AO1. Order Number DE82007917. 

From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 

This paper proposes a two-step technique for producing cor- 
rect and highly parallel schedules for MIMD, (multiple instruction 
stream, multiple data stream) database machine. A parallel program 
schema model for transaction systems is presented. The concept of 
correct (i.e., serializable) executions existing in cocurrency control 
theory for the sequential model is extended to this parallel model. 
The model is used to derive minimally constrained schemas for op- 
timal scheduling. This constitutes the first step of the two-step tech- 
nique. In the second step, the transactions are partially interpreted 
to enhance parallelism. A high level query language is chosen, for 
which a set of transaction modification rules are presented. A prac- 
tical scheduling algorithm is proposed to obtain a highly parallel 
schema. 


27625 (LBL—13452, 363-390) Promising approach to 
an seamen Yu, C.T.; Lam, K.; Chang, 
. (Univ. of Illinois, Chicago). 1982. NTIS, 
PC Al7™M AOI. Order Number DE82007917. 
From 6. Berkeley workshop on distributed data management 
and computer networks; Pacific Grove, CA, USA (16 Feb 1982). 
A distributed database management system (DBMS) allows 
data to be stored at multiple locations and to be accessed as a single 
unified database. An important problem in distributed DBMS is to 
find an efficient strategy to process queries referencing data in dif- 
ferent sites. Algorithms have been suggested by Wong [WONG], 
Hevner, and Yao [HEYA], Yu, Lam and Ozsoyoglu [YLOZ] and 
Chiu and Ho [CHHO]. The algorithm by Wong obtains a local op- 
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timal solution; that by Hevner and Yao obtains the optimal solution 
for single domain relations and is a heuristic for more general que- 
ries, the algorithm by Yu, et. al., and that by Chiu and Ho are very 
similar and obtain optimal solutions for ies which is a sub- 
class of queries, first studied by Bernstein and Chiu [BECH]. The 
recognition of such queries have been studied in 
[BECH,BEGO, YUOI1, YUO2]. Other algorithms have been suggest- 
ed by Goodman, et. al. [GBWR], Kerschberg, Ting and Yao 
[KTYA] and Epstein and Stonebraker [EPST]. The algorithm by 
Goodman, et. al., serves as a heuristic algorithm for general queries; 
the algorithm by Epstein and Stonebraker emphasizes on joins in- 
stead of semi-joins; the algorithm by Kerschberg is applicable on a 
star network configuration. In this paper, we provide a promising 
approach to distributed query processing. The approach yields opti- 
mal strategies for a subclass of commonly issued queries in fully 
connected networks and is applicable to general queries. 
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27627 (CONF-8004196—, pp 53-59) Questionnaire devel- 
opment. Heberlein, T.A. (Univ. of Wisconsin, Madison). 
1980. NTIS, PC Al6/MF AOl. Order Number 
DE82005746. 

From Electric rate demonstration conference; Denver, CO, 
USA (1 Apr 1980). 

The planning of questions to achieve the maximum response 
to mailed questionnaires is discussed with information on the types 
of questions, knowing the population queried, and questionnaire 
language, layout aa organization. (LCL) 


27628 Open problems in nuclear data evaluations. Pearl- 
stein, S. (Brookhaven Natl Lab, Upton, NY). National 
poly of Standards (U.S.), Special Publication; 634-638(22 
Oct 1979). (CONF-800111—). 

From Annual conference of the American Association for 
the Advancement of Science; San Francisco, CA, USA (4 Jan 
1980). 

Nuclear data measurements are often discrepant or incom- 
plete. Despite these difficulties after reviewing the information at 
hand, experts periodically prescribe their best estimates of nuclear 
data for use by scientists. Some of the obstacles the experts face are 
poor energy calibrations, inadequate data, overly detailed data, and 
the necessity for coalescing multi-disciplinary information. These 
and other aspects of nuclear data evaluation are discussed. 14 refs. 
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Ziethe, H., See Gilde, W., 7:25649 

H., See Waeckerle, G., 
7:25576 

Zinnecker, H., See Ebert, R., 7:26762 

Zippelius, A., See Bruinsma, R., 7:27403 

Zito, R., Destructive testing of thin film 
materials in air, 7:24728 (SERI—0637- 
16, pp 127-133) 

Maximal operating temperatures for 
metallic films subject to deterioration 
by agglomeration: a first principles 
calculation, 7:24722 (CONF-780447—, 
pp 164-172) 
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Zittel, H.E., Geographic factors related to 
site suitability of low-level waste 
disposal, 7:24380 (CONF-811218—1) 

Ziochower, I.A., See Chaiken, R.F., 
7:24263 

Znaimer, S., See Eliezer, K.F., 7:24184, 
7:24186 

Zobov, A.E., See Grinberg, A.P., 7:27086 

Zolnowski, D.R., See Sousa, D.C., 7:27191 

Zon, B.A., Acceleration of nuclear 
transition in electron-nuclear 
resonance, 7:26820 (INIS-mf—6819, 
pp 290) 

Zorec, J., Subionization and decelerated- 
flow in the vicinity of a B-shell star, 
7:26785 


Zotter, B., See Bane, K., 7:25750 
See Hofmann, A., 7:25894 
Zuev, S.V., See Barit, I. Ya., 7:26990 
Zuevich, F.1., See Shalaev, I.L., 7:26140 
Zuhr, R.A., Deuterium and impurity 
deposition profiles in the plasma edge 
of ISX-B, 7:27584 
See Roberto, J.B., 7:27586 
Zuiderwijk, E.J., See Bensammar, S., 
7:26720 
Zwang, N., See Paul, M., 7:25776 
Zweben, S.J., Filtered and bare vacuum 
photodiode detectors for VUV 
monitoring of Tokamak plasmas, 
7:27494 


Zwickl, R.D., Energetic Particle Events 
(> or =30 keV) of Jovian origin 
observed by Voyager | and 2 in 
interplanetary space, 7:26576 

Zych, A.D., See Long, J., 7:26580 

See Zanrosso, E., 7:26632 

Zykov, A.I., Choice of optimum length 
for accelerating SHF-resonator, 
7:25724 (KFTI—80-46, pp 15-17) 

Zykov, V.M., See Gaevoi, V.K., 7:26137, 
7:26139 

Zyngier, H., See Chehab, R., 7:25766 

See Le Duff, J., 7:25748, 7:25893 

Zyskin, Y.L., See Fomin, V.P., 7:26592 

Zyskin, Yu.L., Calculations of space 
distribution of the emission of the 
Crab Nebula, 7:26597 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 

SUBJECT DESCRIPTOR 


Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terins or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


a 


ABDOMEN 
Scintiscanning 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
A-BOMB SURVIVORS 
Personnel Dosimetry 
Recent developments in the dosimetry of the Hiroshima- 
Nagasaki survivors, 7:26132 (PNL-SA—9934) 
AC SYSTEMS 
See also EHV AC SYSTEMS 
Control Systems 
Electric energy systems theory: an introduction (Book), 
7:24821 
Design 
Electric energy systems theory: an introduction (Book), 
7:24821 
Operation 
Electric energy systems theory: an introduction (Book), 
7:24821 
ACCELERATORS 
See also ALICE CYCLOTRON 
BONN SYNCHROTRON 
CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
CRNL MP TANDEM ACCELERATOR 
CYCLIC ACCELERATORS 
CYCLOTRONS 
DESY 
ELECTROSTATIC ACCELERATORS 
FERMILAB ACCELERATOR 
GRENOBLE CYCLOTRON 
HEAVY ION ACCELERATORS 
ISOCHRONOUS CYCLOTRONS 
ITEP SYNCHROTRON 
JINR SYNCHROTRON 


KEK SYNCHROTRON 
LAMPF LINAC 

LINEAR ACCELERATORS 
MESON FACTORIES 
MICROTRONS 


NSLS 

ORNL ISOCHRONOUS CYCLOTRON 
ORSAY SYNCHROTRON 

ORSAY TANDEM ACCELERATOR 
PELLETRON ACCELERATORS 
SERPUKHOV SYNCHROTRON 
STANFORD 1.2-GEV LINAC 
STANFORD 20-GEV LINAC 
STORAGE RINGS 

SYNCHROTRONS 

TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 
ZGS 


Panel discussion: Accelerators for the future physics, 7:25714 
Beam 
Electromagnetic fields in an axial symmetric waveguide with 
variable cross section, 7:25751 
Mass Spectroscopy 
Isotopic fractionation in accelerator based radiocarbon dating, 
7:25789 (ANL/PHY—81-1) 
Measurement of cosmogenic nuclides in extraterrestrial 
material, 7:26565 (ANL/PHY—81-1) 
OSIRIS, 7:25791 (ANL/PHY—81-1) 
Preparation of a '°Be standard, 7:25783 (ANL/PHY—81-1) 
Rare stable isotopes in meteorites, 7:26567 (ANL/PHY—81-1) 
Search for the **C] isotope in natural samples by cyclotron or 
tandem accelerators, 7:25787 (ANL/PHY—81-1) 
RF Systems 
Reliability of RF systems for super-high energy accelerators 
with spare generators, 7:25853 
Uses 
Measurement of cosmogenic nuclides in extraterrestrial 
material, 7:26565 (ANL/PHY—81-1) 
ACES 
See QUARKS 
ACETALDEHYDE 
Chemical Preparation 
Synthesis of oxygenated products from carbon monoxide and 
hydrogen over silica- and alumina-supported ruthenium 
catalysts, 7:25594 


Chemical Reaction Kinetics 
Mechanism of the Reppe cyclooctatetraene synthesis from 
ethyne: a labeling experiment, 7:25592 
Emission Spectra 
Excitation spectroscopy of the acetylene A—X transition in 
the 220 nm wavelength region, 7:26826 
Fluorescence 
Excitation spectroscopy of the acetylene A—X transition in 
the 220 nm wavelength region, 7:26826 
ACID ELECTROLYTE FUEL CELLS 
Electrodes 
Critical survey of mathematical modeling and experimental 
work in phosphoric-acid and molten-carbonate fuel cells. 
Final report, 7:25088 (BNL—51274) 
Performance 
Critical survey of mathematical modeling and experimental 
work in phosphoric-acid and molten-carbonate fuel cells. 
Final report, 7:25088 (BNL—S51274) 
ACID HYDROLYSIS 
Chemical Reaction Yield 
Degradation of cellulose with hydrogen fluoride, 7:24493 
Hydrofluoric Acid 
HF saccharification: the key to ethanol from wood, 7:24490 
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ACID MINE DRAINAGE 
Biological Effects 

Survival and reproductive performance of the desert pupfish, 
Cyprinodon n. nevadensis (Eigenmann and Eigenmann), in 
acid waters, 7:26533 

Environmental Effects 

Acid mine drainage impacts on groundwater, 7:26204 (LBL— 

11990) 
ACID RAIN 

International air quality agreement, 7:24929 (CONF-791163—) 

International air pollution agreement, 7:24930 (CONF- 
791163—) 

Recent acidification of precipitation in North America, 7:26070 

Air Pollution Abatement 

Address by the Honourable John Fraser, Minister of the 
Environment, Canada, 7:24931 (CONF-791163—) 

From research to public policy: progress in scientific and 
public understanding of acid precipitation and its biological 
effects, 7:26034 (CONF-791163—) 

Air Pollution Control 
to soils and vegetation, 7:26032 (CONF-791163—) 
National legal remedies, 7:26149 (CONF-791163—) 
Biological Effects 

Survival and reproductive performance of the desert pupfish, 
Cyprinodon n. nevadensis (Eigenmann and Eigenmann), in 
acid waters, 7:26533 

Corrosive Effects 

Contribution to the assessment of health effects of acid 

precipitation, 7:26426 (CONF-791163—) 
Economic Impact 

Action seminar: tourism and local economy, 7:26226 (CONF- 
791163—) 

Potential socio/economic impacts of acid rain on the fishing 
lodge industry of Northern Ontario, 7:26227 (CONF- 
791163—) 

Environmental Effects 

Acid precipitation damage to aquatic ecosystems, 7:26056 

(LBL—11990) 
Environmental Impacts 

Acid precipitation impact on terrestrial and aquatic systems in 
Norway, 7:26078 

Acid precipitation in California and some ecological effects, 
7:26085 

Acid precipitation and wildlife, 7:26037 (CONF-791163—) 

Acid rain: threshold of leaf damage in eight species from a 
forest succession, 7:26508 

Acid rain: emissions, atmospheric transport, transformation and 
depositions, 7:26029 (CONF-791163—) 

Acid rain: the environment, current stress, and a prognosis, 
7:26148 (CONF-791163—) 

Acidity problem: its nature, causes, and possible solutions, 
7:24942 

Agriculture and forestry, 7:26428 (CONF-791163—) 

Dangers to soils and vegetation, 7:26032 (CONF-791163—) 

Effects of acidic precipitation on health and the productivity of 
forests, 7:26027 

Effects of acid precipitation on Canadian lakes and fisheries, 
7:26035 (CONF-791163—) 

Effects on aquatic ecosystems: acid rain, poison snow. Is this 
our fate, 7:26031 (CONF-791163—) 

Impact of acidic precipitation and heavy metals on soils in 
relation to forest ecosystems, 7:26167 

Impact of heavy metals on terrestrial and aquatic ecosystems, 
7:26079 

Integrated lake-watershed acidification study, 7:26083 

Modifications of chemical contents of precipitation by passage 
through oak forests, 7:26521 

Natural acidity of some unpolluted waters in southeastern 
Alaska and potential impacts of acid rain, 7:26207 

Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 

Susceptible lands in Canada and USA, 7:26033 (CONF- 
791163—) 

Environmental Transport 

Acid precipitation damage to aquatic ecosystems, 7:26056 

(LBL—11990) 


ACTINIDES 
Radioecology 


Persistent elevated pollution episodes, 7:26030 (CONF- 
791163—) 
Health Hazards 
Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 
Programs 


Acid rain and lakes: a recommended program of research, 
7:26036 (CONF-791163—) 
Reviews 
From research to public policy: progress in scientific and 
public understanding of acid precipitation and its biological 
effects, 7:26034 (CONF-791163—) 
Social Impact 
Action seminar: tourism and local economy, 7:26226 (CONF- 
791163—) 
Potential socio/economic impacts of acid rain on the fishing 
lodge industry of Northern Ontario, 7:26227 (CONF- 
791163—) 


ACIDITY 


See PH VALUE 


ACIDS (ORGANIC) 


See ORGANIC ACIDS 


ACOUSTIC DETECTION 


Shower Counters 
Acoustic detection of cosmic ray particles, 7:25962 


ACRYLONITRILE 


Photolysis 
Effect of intensity on fragment internal state distributions in 
the infrared multiphoton dissociation of vinyl cyanide, 
7:25603 


ACTF 


See ADVANCED COMPONENTS TEST FACILITY 


ACTINIDE ISOTOPES 


Ecology 

Actinides in man and animals, 7:26375 
Meetings 

Actinides in man and animals, 7:26375 
Metabolism 

Actinides in man and animals, 7:26375 


ACTINIDE NUCLEI 


Cross Sections 
Evaluation of actinide cross sections by integral experiments in 
fast critical assembly FCA, 7:27308 
Neutron Reactions 
Distribution of the total angular momentum projections on a 
symmetry axis :n actinide nucleus strong-deformed states, 
7:27286 (INIS-mf—6819) 
Evaluation of actinide cross sections by integral experiments in 
fast critical assembly FCA, 7:27308 


ACTINIDES 


Evaluation of actinide cross sections by integral experiments in 
fast critical assembly FCA, 7:27308 


Spectra 
Review of alpha-spectrometric measurements of actinides, 
7:26258 
Biological Accumulation 
Comparative studies of natural and artificial a-emitters 
(actinides) in the lichen-reindeer-man food chain, 7:26186 
Burnup 
Burning nuclear wastes in fusion reactors, 7:24405 
Environmental Transport 
Comparative studies of natural and artificial a-emitters 
(actinides) in the lichen-reindeer-man food chain, 7:26186 
Health Hazards 
Quantitative aspects of transuranic and other radionuclide field 
studies, 7:26177 (PNL—4100-Pt.2) 
Metabolism 
Modeling the metabolism of actinide elements, 7:26407 
Radiochemical Analysis 
Critique of current practices in the determination of actinides, 
7:26376 
Radioecology 
Quantitative aspects of transuranic and other radionuclide field 
studies, 7:26177 (PNL—4100-Pt.2) 
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Uptake 
Long-term plant availability of actinides, 7:26179 (PNL—4100- 
Pt.2) 
ACTINIUM 227 
Alpha Decay 
Gamma radiation accompanying the **’Ac alpha decay, 
7:27289 (INIS-mf—6819) 
ACTINOMYCIN 
Synergism 
Radiation biology and oncology, 7:26353 (LA—8948-PR) 
ACTIVATED CARBON 
Oxidation 
Activated carbon catalyzed oxidation of aqueous S(IV) species, 
7:26051 (LBL—11990) 
Sorptive Properties 
Review and evaluation of factors affecting noble-gas 
adsorption on activated carbon, 7:24864 
ADDUCTS 
Molecular Biology 
Relation of DNA adducts to mutation, 7:26281 
(DOE/EV/04267—3) 
ADONE 
(1.2-GeV electron--positron storage ring at Frascati.) 
Beam-Beam Interactions 
Recent experimental results on the beam-beam effects in 
storage rings and an attempt of their interpretation, 7:25870 
Electron Beams 
Observation of ion trapping at Adone, 7:25764 
ADVANCED COMPONENTS TEST FACILITY 
US Department of Energy Advanced Components Test 
Facility, 7:24654 (SERI—0637-16) 


DOE aedvanced components test facility, 7:24650 (CONF- 
780447—) 
AEROSOL GENERATORS 
Construction 
Safe filling and use of Kr-85 aerosol discharge devices, 7:24425 
(UCD—472-126) 
AEROSOL MONITORING 
Optical Systems 
Identification and separation of airborne fibers based on 
diffraction pattern sampling, 7:26094 
Particle Size Classifiers 
Optical measurement of the particle size distribution extracted 
from an electrostatic aerosol classifier, 7:26097 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Adsorption 
An intercomparison of the integrating plate and the laser 
transmission methods for determination of aerosol absorption 
coefficients, 7:26021 (LBL—11990) 
Aerosol Monitoring 
Aerosol investigations around heavy metal industries in 
Bremen, Germany, with photon excited X-ray fluorescence 
analysis, 7:26120 
Bromination 
Effect of temperature and composition on the bromination of 
polystyrene latex aerosols, 7:26113 


Impactors 
Adhesion problems and secondary deposits in a single nozzle 
impactor, 7:26092 
Chemical Composition 
Chemical and biochemical characterization of particulate 
matter as part of an epidemiological cancer study, 7:26528 
Trace element concentrations in summer aerosols at rural sites 
in New York State and their possible sources, 7:26073 
Trace metal composition of settling dust and ambient aerosol 
close to a highway, 7:26119 
Chemical Reaction Kinetics 
Observation of chemical reactions on single particles, 7:26096 
Condensation Nuclei 
Influence of wall losses on the counting efficiency of a 
condensation nuclei counter for submicron particles, 7:26107 
Counting Techniques 
Influence of wall losses on the counting efficiency of a 
condensation nuclei counter for submicron particles, 7:26107 
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Adhesion problems and secondary deposits in a single nozzle 
impactor, 7:26092 

Analysis of size distribution measurements of *"°Pb and stable 
Pb, 7:26041 (DOE/EML—399) 

Comparison of the regional deposition of monodisperse 
polystyrene aerosols in the respiratory tracts of healthy male 
smokers and non-smokers, 7:26529 

Deposition of fibrous aerosol particles on filter fibers and 
nuclepore filters. Comparison between theory and model 
experiments, 7:26095 


Polydispersity: Its effects on aerosol size distribution 
measurements, 7:26103 
Electron Spectroscopy 
Characterization of suspended particulate matter by means of 
X-ray photoelectron spectroscopy, 7:26105 
Fibers 
Identification and separation of airborne fibers based on 
diffraction pattern sampling, 7:26094 
Filters 
Deposition of fibrous aerosol particles on filter fibers and 
nuclepore filters. Comparison between theory and model 
experiments, 7:26095 
Growth 
Determination of aerosol growth rates in the atmosphere using 
lumped mode aerosol dynamics, 7:26102 
Inhalation 
Comparison of the regional deposition of monodisperse 
polystyrene aerosols in the respiratory tracts of healthy male 
smokers and non-smokers, 7:26529 
Mathematical model for predicting the regional deposition of 
aqueous droplets in the human lungs, 7:26524 
Lung Clearance 
In vitro and in vivo dissolution characteristics of monodisperse 
labelled aluminosilicate glass particles, 7:26530 
Measuring Instruments 
Data reduction system for the electrical aerosol analyzer and 
comparisons with a diffusion battery for submicrometer size 
measurement, 7:26104 
Microprocessor-controlled continuous condensation nucleus 
counter with sedimentation-diffusion-battery, 7:26106 
Metals 
Analysis of heavy metal aerosols by means of a newly 
developed five-stage impactor, 7:26117 
Mutagen Screening 
Chemical and biochemical characterization of particulate 
matter as part of an epidemiological cancer study, 7:26528 
Optical Properties 
Theoretical study of angular polarimetry for particle size 
measurement, 7:26028 
Particle Size 
Analysis of heavy metal aerosols by means of a newly 
developed five-stage impactor, 7:26117 
Behaviour of the atmospheric aerosol size distribution during 
smog situations in Berlin/West, 7:26121 
Generation of fume aerosols of zinc oxide, 7:26490 (UCD— 
472-126) 
Height dependent stability effects on optical propagation in the 
marine planetary boundary layer, 7:26087 
Influence of natural or anthropogenic sources on the marine 
aerosol size spectrum, 7:26115 
Microprocessor-controlled continuous condensation nucleus 
counter with sedimentation-diffusion-battery, 7:26106 
Polydispersity: Its effects on aerosol size distribution 
measurements, 7:26103 
Size distribution of mineral dust, 7:26116 
Structure of the size distribution of urban aerosols in the region 
of the accumulation mode, 7:26118 
Use of centripetal, opposing and inclined impaction flows for 
particle size classification, 7:26091 
Particle Size Classifiers 
Response characteristics of a Polytec HC-15 optical particle 
counter, 7:26093 
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Remote Sensing 
Problems of remote sensing measurements of atmospheric 
aerosols, 7:26122 


Respiratory System 
Comparison of the regional deposition of monodisperse 
polystyrene aerosols in the respiratory tracts of healthy male 
smokers and non-smokers, 7:26529 
Retention 
In vitro and in vivo dissolution characteristics of monodisperse 
labelled aluminosilicate glass particles, 7:26530 


Sampling 
Collection of ultrafine aerosols by nuclepore filters, 7:26109 


Dwell time of airborne particulate bonded materials in the 
atmosphere, 7:26088 
Separation Processes 
High efficiency virtual impactor (Patent), 7:26063 
Time 
Dwell time of airborne particulate bonded materials in the 
atmosphere, 7:26088 
Transport Theory 
Observational results on the influence stability on surface layer 
marine aerosol concentrations, 7:26090 
Vapor Condensation 
Influence of the expansion moisture on the depositing of 
particles in impactors, 7:26114 
Influencing the particle shape by interaction between aerosol 
and saturated steam, 7:24901 
X-Ray Diffraction 
Characterization of ambient aerosol particulate samples from 
the St. Louis area by x-ray powder diffractometry, 7:26072 
X-Ray Fluorescence Analysis 
New method of producing calibration standards for X-ray 
fluorescence analyses of aerosols, 7:26111 
AESCHYNITE 
Electron Microscopy 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
Microstructure 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 


Toxicity 
Use of liver cell cultures in mutagenesis studies, 7:26500 
AFTER-HEAT 
Fission-product energy release for times following thermal- 
neutron fission of plutonium-239 and plutonium-241 between 
2 and 14 000 s (PWR;BWR), 7:24891 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 


Digestion 
Bioconversion of agricultural wastes into fuel gas and animal 
feed, 7:24456 


Process for thermo chemical conversion of wet biomass into 
heat energy, 7:24509 
Data Acquisition 
Production, distribution and energy content of agricultural 
wastes and residues in the United Kingdom, 7:24604 


Process for thermo chemical conversion of wet biomass into 
heat energy, 7:24509 
Enzymatic Hydrolysis 
Enzymatic conversion of wood and agricultural residues to 
sugars, 7:24540 (LBL—11990) 
Process development studies on the bioconversion of 
celluloses, 7:24539 (LBL—11990) 
Gasification 
Production of low-Btu fuel gas by cocurrent gasification of 
solid wastes, 7:24474 


Crop residue availability for fuel, 7:24605 


Continuous autohydrolysis, a key step in the economic 
conversion of forest and crop residues into ethanol, 7:24494 


AGRICULTURE 
See also FARMS 
Agriculture and forestry, 7:26428 (CONF-791163—) 
Economic Impact 
Regional competitiveness of alcohol production in Brazil, 
7:24533 (CONF-7904184—1) 
Fuel Consumption 
Projection of energy use in agriculture production by fuel type 
and at the state level. NTIS tech note, 7:25201 (PB—81- 
970773) 
Geothermal Energy 
Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—81-05) 
Soil Conservation 
Investment in conservation structures, 1975-1977: a report on a 
landownership follow-up survey. Staff report, 7:26345 (PB— 
82-102534) 
AIR 


See also EARTH ATMOSPHERE 
SURFACE AIR 


Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Main tasks of the monitoring of air 
contamination and its peculiarities, 7:26134 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of tritium content in 
the air of working rooms, 7:26137 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Energy Efficiency Standards 
Comparison of regional and national energy efficiency 
standards for room and central air conditioners, 7:25116 
(LBL—11990) 
AIR HEATERS 
Fluidized-Bed Combustors 
Fluidized bed combustion air heater, 7:25695 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Effects 


Biochemical characterization of pulmonary injury associated 
with particulate and gaseous products of energy technology, 
7:26478 (UCD—472-126) 

Effect of air pollution on western larch as detected by tree- 
ring analysis, 7:26507 

Photosynthesis and stomatal response to light and temperature 
in ponderosa pine exposed to long-term oxidant stress, 
7:26084 

Indicators 

Lichens as ecological indicators of photochemical oxidant air 
pollution, 7:26086 

Seasonal variation of inorganic sulfuer in coniferous needles 
intensified by SO2 pollution, 7:26522 

Chemical Analysis 

Determination of atmospheric sulfur dioxide without 
tetrachloromercurate (ii): further refinements of a 
pararosaniline method and field application, 7:26067 

Diffusion 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 
Economic Impact 


Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 


Environmental Effects 
Canopy analysis of pollutant injured ponderosa pine in the San 
Bernardino National Forest, 7:26504 
Environmental Impacts 
Air pollutants and their effects on wildlife with particular 
reference to the house wren (Delichon urbica), 7:26166 
Behavior of airborne fluorides in soils, 7:26168 
Changes in southern Wisconsin white pine stands related to air 
pollution sensitivity, 7:26509 
Changes in plant communities with distance from an SOQ, 
source, 7:26517 
Data-based ecological modeling of ozone air pollution effects 
in a southern California mixed conifer ecosystem, 7:26081 
Effects of oxidant air pollutants on pine litter-fall and the forest 
floor, 7:26502 





AIR POLLUTION 
Environmental impacts 


Effects of chronic air pollution stress on allocation of 
photosynthate by white pine, 7:26514 

Effects of air pollutants on forest ecosystems in S.R. Slovenia, 
7:26518 

Estimation of adverse effects of air pollution on Danish forests, 
7:26145 

Impact of oxidant air pollution on ponderosa and Jeffrey pine 
cone production, 7:26511 

Leaf litter decomposition in the vicinity of a zinc refinery, 
7:26513 

Modeling pollutant uptake and effects on the soil-plant-litter 
system, 7:26080 

Oxidant impact on ponderosa and Jeffrey pine foliage 
decomposition, 7:26506 

Ozone injury to pines in the southern Sierra Nevada of 
California, 7:26520 

Regional air pollution impacts on forest growth, 7:26503 

Response of plant communities to air pollution, 7:26082 

Evaluation 

Synpotic case study of elevated layers of high airborne sulfate 

concentration, 7:26076 
Experiment Planning 

Opening remarks and summary of panel/audience discussion, 

7:24943 
Filtration 

Concentration and size distribution of trace substances in 

aerosols above and beneath a forest canopy, 7:26099 
Mathematical Models 

Opening remarks and summary of panel/audience discussion, 
7:24943 

Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 

Monitoring 

Air pollutants in selected Salt Lake Basin communities, 1971- 
1975, 7:26059 (PB—82-103664) 

Industrial hygiene survey at the UCG project, Rawlins, 
Wyoming, 7:24164 (CONF-810923—) 

Inventory of emissions from marine operations within the 
california coastal waters. Final report, 7:26060 (PB—82- 
105099) 

Oil shale, 7:26062 (PNL—4100-Pt.3) 

Safety Standards 

Proposed SO/sub x/ and particulate standard (Lead abstract), 

7:26069 
AIR POLLUTION ABATEMENT 
Experiment Planning 

Opening remarks and summary of panel/audience discussion, 

7:24943 
Planning 

From research to public policy: progress in scientific and 
public understanding of acid precipitation and its biological 
effects, 7:26034 (CONF-791163—) 

Political Aspects 
Sisyphus syndrome: air pollution, acid rain and public 
responsibility, 7:26147 (CONF-791163—) 
Public Opinion 
Susceptible lands in Canada and USA, 7:26033 (CONF- 
791163—) 
Recommendations 
Acid rain and lakes: a recommended program of research, 
7:26036 (CONF-791163—) 
AIR POLLUTION CONTROL 
Legal Aspects 
National legal remedies, 7:26149 (CONF-791163—) 
Public Opinion 
Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 
Technology Assessment 
Technological options, 7:24932 (CONF-791163—) 
AIR POLLUTION MONITORS 
Cascade Impactors 

New system for measuring the size and concentration of 

inhalable particulate of process streams, 7:26110 


High efficiency virtual impactor (Patent), 7:26063 
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Particle Size 
Dispersion quotient method to determine particle sizes in the 
sub-micron region, 7:26123 
AIR QUALITY 
Air quality constraints on implementing the National Energy 
Plan in Federal Region IX, 7:26151 (LBL—11990) 
Indicators 
Lichens as air qualtiy monitors, 7:26512 
Enforcement 
Prioritization of research on air quality related resources of the 
national parks, 7:26154 
Cooperation 


International air quality agreement, 7:24929 (CONF-791163—) 
International air pollution agreement, 7:24930 (CONF- 
791163—) 
International air pollution agreement, 7:26146 (CONF- 
791163—) 
Monitoring 
Influence of aircraft operations on air quality at airports, 
7:25192 
Regional Analysis 
New application of the PNL long-range transport model to 
assess the air quality impacts of emitted fine particles, 
7:26124 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
Filters 
Collection of ultrafine aerosols by nuclepore filters, 7:26109 
Wall Effects 
Influence of wall losses on the counting efficiency of a 
condensation nuclei counter for submicron particles, 7:26107 
AIRCRAFT 
Fuel Economy 
Aircraft energy efficiency. Overview, 7:25188 (NASA-Facts— 
96/9-80) 
Noise Pollution Abatement 
Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 1: Europe, July 1980. 
Final report, 7:26152 (NASA-CR—152356) 
AIRPORTS 
Air Quality 
Influence of aircraft operations on air quality at airports, 
7:25192 
Noise Pollution Abatement 
Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 2: Pacific Basin, August 
1980. Final report, 7:26153 (NASA-CR—152357-VOL-2) 
ALAP 
See RADIATION PROTECTION 


Swamps 
Natural acidity of some unpolluted waters in southeastern 
Alaska and potential impacts of acid rain, 7:26207 
ALASKA GAS PIPELINE 
Destructive Testing 
Fabrication and operational aspects of the Northern Alberta 
Burst Testing Facility, 7:24326 
Exvironmental Effects 
Ecological investigation of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
ALASKA OIL PIPELINE 
Environmental Effects 
Ecological investigation of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
ALCATOR DEVICE 
Plasma Waves 
Study of driven lower-hybrid waves in the Alcator A tokamak 
using CO, laser scattering, 7:27448 
ALCOHOL FUEL CELLS 
Electrocatalysts 


Oxidation of HCOOH and CH/sub 3/OH on platinum 
modified by foreign metal adatoms in 85% phosphoric acid, 
7:25091 

ALCOHOL FUELS 


See also ETHANOL FUELS 
METHANOL FUELS 
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Consumption Rates 
Brazilian fuel alcohol programme, 7:25078 
Economic Impact 
Regional competitiveness of alcohol production in Brazil, 
7:24533 (CONF-7904184—1) 
Federal Assistance Programs 
Alcohol fuels loan guarantee program. Hearing before the 
Subcommittee on Oversight and Investigations of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
February 6, 1981, 7:25062 
Market 
Brazilian fuel alcohol programme, 7:25078 
Production 
Brazilian fuel alcohol programme, 7:25078 
ALCOHOLS 


See also ETHANOL 
GLYCEROL 
METHANOL 


Rates 
Brazilian fuel alcohol programme, 7:25078 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
Market 
Brazilian fuel alcohol programme, 7:25078 


Brazilian fuel alcohol programme, 7:25078 
ALDEHYDES 


See also ACETALDEHYDE 
FORMALDEHYDE 


Chemical Reactions 
Lipophilic enterobactin analogues. Terminally N-alkylated 
spermine/spermidine catecholcarboxamides, 7:25584 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
ALFALFA 
Drying 
Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—%1-05) 
Flavones 
Influence of ozone on the presence of isoflavones in alfalfa 
foliage, 7:26495 
Radionuclide Kinetics 
Actinide absorption from the gastrointestinal tract, 7:26391 
Transuranic element behavior in soils and plants, 7:26354 
(PNL—4100-Pt.2) 
ALFVEN WAVES 
Absorption 
Alfven wave cyclotron resonance heating, 7:27466 
ALGAE 


See also LICHENS 
PHYTOPLANKTON 


Anaerobic Digestion 
Production of methane from freshwater macro-algae by an 
anaerobic two step digestion system, 7:24453 
Aquaculture 
Algae as solar energy converters, 7:24623 
Growth 
First experiments of production of macrophytes with waste 
water and methanization of biomass, 7:24476 
Productivity 
Algae as solar energy converters, 7:24623 
Solar Energy Conversion 
Algae as solar energy converters, 7:24623 
Waste Heat Utilization 
Increasing biomass for fuel production by using waste luke- 
warm water from industries, 7:26327 
ALICE CYCLOTRON 
Mass Spectroscopy 
Accelerator mass s etry with the Grenoble and Orsay 
cyclotrons, 7:25769 (ANL/PHY—81-1) 
Programs 


Some developments of physics with accelerators, 7:25715 
(LYCEN—8102) 


Uses 
Accelerator mass spectrometry with the Grenoble and Orsay 
cyclotrons, 7:25769 (ANL/PHY—81-1) 
ALKANES 


See also BUTANE 
CYCLOALKANES 
METHANE 
PENTANE 
PROPANE 


Chemical Reaction Kinetics 
Ring closure dynamics in alkane chains, 7:25577 
Gas 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
Isomerization 
Ring closure dynamics in alkane chains, 7:25577 


Spectroscopy 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 


See also BUTENES 
CYCLOALKENES 
CYCLOPENTADIENE 
ETHYLENE 
NORBORNADIENE 


Binding Energy 
Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta5-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 
Gas 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
Tonization 
Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta5-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 
Mass Spectroscopy 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
Photoelectron Spectroscopy 
Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta®-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYL RADICALS 


See also ETHYL RADICALS 
VINYL RADICALS 


Molecular Structure 
Theoretical study of cyclopropane and cyclopropyl radical: 
Structure and vibrational analysis, 7:26829 
Vibrational States 
Theoretical study of cyclopropane and cyclopropyl radical: 
Structure and vibrational analysis, 7:26829 


ALLANITE 
Electron Microscopy 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
Microstructure 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
ALLENE 
Photolysis 
Cs production, vibrational relaxation and chemical kinetics 
following ir photolysis of allene, 7:25612 
ALLOCATIONS 
Legal Aspects 
Water resource topics, 7:24944 (DOE/EV/10154—4) 
Optimization 
Chance-constrained programming approach to natural-gas 
curtailment decisions, 7:24998 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
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ALLOY-HT-9 
Auger Electron Spectroscopy 


ALLOY-HT-9 
Auger Electron Spectroscopy 
Auger analysis of a superheater tube of HT-9 in-service for 
80,000 hrs at 600C, 7:25284 (DOE/ER—0045/7) 
Charpy Test 
Effects of a water quench on HT-9, 7:25290 (DOE/ER— 
0045/7) 
Miniature charpy specimen test device development and 
impact test results for the ferritic alloy HT9, 7:25289 
(DOE/ER—0045/7) 


ity 
Compatbility of austenitic and ferritic steels with Pb-17 at. % 
Li, 7:25293 (DOE/ER—0045/7) 
Environmental effects on properties of structural alloys, 
7:25295 (DOE/ER—0045/7) 
Impact Tests 
Miniature charpy specimen test device development and 
impact test results for the ferritic alloy HT9, 7:25289 
(DOE/ER—0045/7) 
Mechanical Properties 
Evidence of segregation to martensite lath boundaries in 
temper-embrittled 12Cr-1Mo-.3V steel (HT-9), 7:25283 
(DOE/ER—0045/7) 
Sample Preparation 
TEM specimen preparation for the HFIR-MFE-RB1 
experiment, 7:25288 (DOE/ER—0045/7) 
Tensile Properties 
Effect of hydrogen charging on the tensile properties of HT-9 
base metal, 7:25285 (DOE/ER—0045/7) 
Weldability 
Interpretive report on the weldability of 12Cr-1Mo-.3V-.SW 
(HT-9) martensitic steel for use in first wall/blanket 
structures in fusion reactors: Part 1. A review of current 
technology, 7:25286 (DOE/ER—0045/7) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 


See also HEAT RESISTING ALLOYS 
TRANSITION ELEMENT ALLOYS 


Crystal Defects 
Total and component densities of states in the coherent 
potential approximation and various average t-matrix 
approximations, 7:27404 
Muffin-Tin Potential 
Total and component densities of states in the coherent 
potential approximation and various average t-matrix 
approximations, 7:27404 
Physical Radiation Effects 
Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (KFTI—80-48) 
Model for phase stability under irradiation, 7:25237 
Void nucleation at heterogeneities, 7:25239 
ALLOY-TZM 
Physical Radiation Effects 
Void swelling and irradiation induced void shrinkage in DFR 
irradiated molybdenum and TZM, 7:25254 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DECAY 
Alpha decay in to O* pair-vibrational states in (magic +- 2 
nucleons) nuclei, 7:27119 (INIS-mf—6819) 
Problem of saturation in pairing problem and alpha decay of 
(magic +- 2 nucleons) nuclei, 7:27120 (INIS-mf—6819) 
ALPHA PARTICLES 
Alpha Reactions 
aa and pp interactions at ISR energies, 7:26883 (LBL—12652) 
Ss 
Radiation biology and oncology, 7:26353 (LA—8948-PR) 
ALPHA REACTIONS 
Breakup Reactions 
Fragment correlations in nuclear breakup induced by 
relativistic projectiles, 7:27274 (LBL—12652) 


Observation of the capture reaction *H(a,y)*Li and its role in 
production of *Li in the big bang, 7:26955 
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Compound-Nucleus Reactions 

Production of *He, *Li, 7Li, and ’Be in the a+a reaction 
between 60—160 MeV, 7:26953 

Reaction parameters for heavy-ion collisions, 7:26931 

Reactions induced by *He and ‘He ions on natural Mg, Al, 
and Si, 7:27043 

Elastic Scattering 

Estimation of nonlocality effects in the generalized optical 
potentials, 7:26985 (INIS-mf—6819) 

Nuclear structure approach to the calculation of the imaginary 
alpha-nucleus optical potential, 7:27070 

Production of *He, *Li, ’Li, and "Be in the a+a reaction 
between 60—160 MeV, 7:26953 

Resonating-group study of the *He(*H)+a systems: Bound 
states to 113 MeV, 7:26952 

Inelastic Scattering 

Nuclear structure approach to the calculation of the imaginary 
alpha-nucleus optical potential, 7:27070 

Study of inelastic aa and ap collisions in the CERN ISR, 
7:26901 (LBL—12652) 

Knock-Out Reactions 

Importance of nucleon knock-out in inelastic a and *Li 

scattering, 7:27037 (LBL—12652) 
Multiplicity 

Particle production in nucleus-nucleus collisions at 4.5 

GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Particle Production 

Particle production in nucleus-nucleus collisions at 4.5 

GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Potential Scattering 

Some peculiarities of scattering phases on the potential with 
sharp edge, 7:27344 (INIS-mf—6819) 

Study on the generalized WKB approximation of the solution 
of the inverse scattering problem at the fixed energy for the 
complex potentials, 7:26984 (INIS-mf—6819) 

S Matrix 

S-matrix approach to heavy ion reactions, 7:27363 (LBL— 

12652) 
Stripping 

Cascade gamma transitions in the (a, n) reactions and isomeric 
relations, 7:27148 (INIS-mf—6819) 

Effect of different mechanisms and of their interference on the 
angular distribution of products of the ‘He reaction with 
light nuclei, 7:26974 (INIS-mf—68 19) 

Yields of the sup(112mg)In, sup(116mg)Sb and sup(118mg)Sb 
isomers in the (a,n), (a,pn) and (a,3n) reactions, 7:27160 
(INIS-mf—6819) 

ALPHA SPECTROSCOPY 
Background Noise 

Review of alpha-spectrometric measurements of actinides, 

7:26258 
Calibration 

Review of alpha-spectrometric measurements of actinides, 

7:26258 
Energy Resolution 
Review of alpha-spectrometric measurements of actinides, 
7:26258 
ALPHA-BEARING WASTES 
Qualitative Chemical Analysis 
Accelerator-based transuranic waste assay system, 7:25514 
Solidification 

Sol-gel technology applied to glass and crystalline ceramics, 

7:24401 
ALPHA-TRANSFER REACTIONS 
Spectroscopic Factors 
Spectroscopic amplitudes of alpha particle transfer, 7:27115 
(INIS-mf—6819) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Contribution to the assessment of health effects of acid 

precipitation, 7:26426 (CONF-791163—) 
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Absorption Spectroscopy 

Chemical analysis of drill muds and discharge plumes, 7:25495 

(CONF-800172—(Vol.2)) 
Activation 

Chemical analysis of drill muds and discharge plumes, 7:25495 

(CONF-800172—(Vol.2)) 
Alpha Reactions 

Reactions induced by *He and ‘He ions on natural Mg, Al, 

and Si, 7:27043 
Carbon 12 Reactions 

New experimental data on particle production at 86 AMeV, 

7:27178 (LBL—12652) 
Effects 

Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 

Particle Transport 
Spatial-angular distributions of high-current electron beam in 
matter, 7:27383 (INIS-mf—6819) 
Chemical Composition 
Growth of single crystal lithium-aluminum, LiAl, 7:25575 
Copper Additions 

Redistribution of Cu in Al single crystals after pulsed electron 

beam annealing, 7:25306 (KFK—3051) 
Crystal Defects 
Dependence of defect structures on implanted impurity species 
in Al single crystals, 7:25307 (KFK—3051) 
Crystal Growth 
Growth of single crystal lithium-aluminum, LiAl, 7:25575 
Films 

Influence of oxygen on the superconducting transition 
temperature of quench condensed Al films, 7:25316 (KFK— 
3051) 

Fractures 

On the specimen dependence of unidirectional 

boron/aluminum fracture toughness, 7:25442 
Helium 3 Reactions 

Reactions induced by *He and ‘He ions on natural Mg, Al, 

and Si, 7:27043 
Ton Implantation 

Dependence of defect structures on implanted impurity species 
in Al single crystals, 7:25307 (KFK—3051) 

Redistribution of Cu in Al single crystals after pulsed electron 
beam annealing, 7:25306 (KFK—3051) 

Materials Testing 

Determination of stresses in materials by neutron diffraction, 

7:25309 (KFK—3051) 
Neutron Diffraction 

Determination of stresses in materials by neutron diffraction, 

7:25309 (KFK—3051) 
Physical Radiation Effects 

Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 

Low temperature self-ion irradiation of pure and granular 
aluminium-films, 7:25334 (KFK—3051) 

Radiation defects kinetics in pure aluminium and recovery in 
the temperature range 20 to 300°K (Fast neutrons, 0.5 
MeV), 7:25340 (KFTI—80-44) 

Structure of the energy spectrum of electrons emitted from 
aluminium foils under the effect of alpha particles, 7:25301 
(INIS-mf—6819) 

Theory for void nucleation and its comparison with 
experiments, 7:25241 

Sound Waves 

Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 

Stress Analysis 

Determination of stresses in materials by neutron diffraction, 

7:25309 (KFK—3051) 
Stress Relaxation 

Comparison of tensile loading and stress relaxation as probes of 

mechanical state, 7:25385 
Superconductivity 

Influence of oxygen on the superconducting transition 
temperature of quench condensed AI films, 7:25316 (KFK— 
3051) 


Tensile Properties 
Comparison of tensile loading and stress relaxation as probes of 
mechanical state, 7:25385 
ALUMINIUM 25 
E2-Transitions 
Energies and E2-transitions in **Al at various deformations of 
single-particle states, 7:27028 (INIS-mf—6819) 
Energy Levels 
Energies and E2-transitions in * Al at various deformations of 
single-particle states, 7:27028 (INIS-mf—6819) 
ALUMINIUM 26 
Mass 
Reproducibility of isotope ratio measurements, 7:25788 
(ANL/PHY—81-1) 
Multipole Transitions 
Study of angular distributions from the *Mg(p,y)"* Al 
reaction, 7:27034 (INIS-mf—6819) 
ALUMINIUM 27 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Electron Reactions 


Electron elastic scattering by nuclei with 5/2 spin in the 
Rarita-Shwinger formalism, 7:26977 (INIS-mf—6819) 
Quasi-elastic scattering of electrons by 'B, 1*C, *7Al, °K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 
Taking into account of radiative corrections to the electron on 
elastic scattering cross section, 7:26973 (INIS-mf—6819) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Helium 3 Reactions 
Analysis of pre-equilibrium nuclear reactions with compound 
particles, 7:27030 (INIS-mf—6819) 
Neon 20 Reactions 
Correlated mass and charge distributions from Ne + Al 
reactions, 7:27042 (ORNL—5787) 
Neutron Reactions 
Neutron energy spectra and angular distributions for Al and 
Nb(n,xn’) reactions at 15.4 MeV, 7:27046 
Photonuclear Reactions 
27 Al(y,e* e~ ) reaction, 7:27031 (INIS-mf—6819) 
Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 


Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
Corrosion Fatigue 
Fatigue crack growth behavior of Ti-6A1-6V-2Sn in methanol 
and methanol-water solutions, 7:24488 
Corrosion Resistance 
Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 
Crack 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 
Crystal Defects 
Defect structure of irradiated NbsAl films, 7:25322 (KFK— 
3051) 
Fatigue 
Fatigue crack propagation in selected titanium alloys, 7:25282 
(DOE/ER—0045/7) 
Fracture Properties 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 
Physical Radiation Effects 
Defect structure of irradiated NbsAl films, 7:25322 (KFK— 
3051) 
Pitting Corrosion 
Selecting an algicide for use with aluminum alloys, 7:25392 
Stress Relaxation 
Stress relaxation during aging of Ti-6Al-6V-2Sn, 7:25396 
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ALUMINIUM ARSENIDE SOLAR CELLS 
Energy Gap 


ALUMINIUM ARSENIDE SOLAR CELLS 
Energy Gap 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
Tunnel Diodes 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
ALUMINIUM BASE ALLOYS 
Creep 


Creep and substructure formation in an al-5% mg solid 
solution alloy, 7:25376 
ALUMINIUM COMPLEXES 
Fluorescence 
Laser-induced-fluorometric determination of aluminium by the 
lumogallion complex, 7:25508 
ALUMINIUM FLUORIDES 
Absorption Spectra 
Absorption spectra of MgFs and AIF; in the region of the Mg 
and Al L/sub 2,3/ excitations, 7:25492 
ALUMINIUM IONS 
Electron-Ion Collisions 
Absolute cross-section measurements for electron-impact 
ionization of Na-like ions: Mg*, Al**, and Si**, 7:26843 
Contributions of excitation autoionization to the electron- 
impact ionization of Mg*, Al**, and Si* in the distorted- 
wave approximation with exchange, 7:26844 
ALUMINIUM ISOTOPES 
Isotope Separation 
Centrifugal mass separation in laser-initiated vacuum arcs, 


High-temperature conductivity and creep of polycrystalline 
AlLOs doped with Fe and/or Ti, 7:25431 
Crystal Structure 
Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAl,O,, 7:25435 
Crystal-Phase Transformations 
Space group of MgAhO, (spinel), 7:25457 (KFK—3051) 
Elasticity 


Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAl,O,, 7:25435 
Electric Conductivity 


High-temperature conductivity and creep of polycrystalline 
AkOs doped with Fe and/or Ti, 7:25431 
Fractures 
Fracture of single crystal MgAlO,, 7:25572 
Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAhO,, 7:25435 
Infrared Spectra 


Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
Mechanical 
Comment on “the failure of beta alumina electrolyte by a 
dendritic penetration mechanism”, 7:25426 
Physical Radiation Effects 
Radiation effects in AlsOs under n-y-irradiation, 7:25418 
(KFTI—80-48) 
Raman Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 


Groups 
Space group of MgAl.O, (spinel), 7:25457 (KFK—3051) 


Gamma Spectroscopy 
In-situ subterranean determination of actinides by high- 
resolution gamma-ray spectrometry, 7:25520 


Ecological transport, 7:26184 
Scintillation Counting 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
Solvent Extraction 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
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AMERICIUM 241 
Adsorption 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **'Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Biological Accumulation 
Comparative studies of natural and artificial a-emitters 
(actinides) in the lichen-reindeer-man food chain, 7:26186 
Review of **Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 
Environmental Transport 
Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
Fission 
Neutron capture and fission cross section of americium-241 in 
the energy range from 10 to 250 KeV, 7:24837 
Absorption 


Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 

Isotope Ratio 

Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 

Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **1Am from lake sediments under oxic 
and anoxic conditions, 7:26213 

Lung Clearance 
Studies of americium in laboratory animals, 7:26401 
Metabolism 
Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 
Radiation Monitoring 
Fission and fusion, 7:26131 (PNL—4100-Pt.3) 
Removal 

Removal of inhaled plutonium and americium from dogs using 

lung lavage and DTPA, 7:26397 
Tissue Distribution 

Distribution of **Am in the human body as determined by 
external counting, 7:26385 

Distribution of **1Am in the human body as determined by 
external counting, 7:26415 

Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 

Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 

X-Ray Detection 
In vivo measurement of actinides in the human lung, 7:26379 
AMERICIUM 241 TARGET 

Neutron Reactions 

Branching ratio in ***Am following neutron capture in **'Am, 
7:27311 

Measurement of the fission cross section of 1Am, 7:27293 
(ORNL—5787) 

Measurement of the neutron-induced fission cross sections of 
americium-241 and americium-243 relative to uranium-235 
from 0.2 to 30 MeV, 7:27302 

AMERICIUM 242 

Decay 

Branching ratio in **Am following neutron capture in ***Am, 
7:27311 
AMERICIUM 242 TARGET 
Neutron Reactions 
Fission neutron multiplicity for the /sup 242m/Am(n,f) 
reaction, 7:27303 
Measurement of the neutron-induced fission cross section of 
/sup 242m/Am, 7:27294 (ORNL—5787) 
AMERICIUM 243 TARGET 
Neutron Reactions 
Measurement of the neutron-induced fission cross sections of 
americium-241 and americium-243 relative to uranium-235 
from 0.2 to 30 MeV, 7:27302 
AMERICIUM ISOTOPES 

Radioecological Concentration 
Analog elements for transuranic chemistries, 7:26178 (PNL— 

4100-Pt.2) 
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AMIDES 
See also FORMAMIDE 
HYDROXYUREA 
UREA 


Crystal Structure 
Neutron diffraction at 20 K and ab initio molecular-orbital 
studies of the structure of monofluoroacetamide, 7:25491 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
Neutron Diffraction 
Neutron diffraction at 20 K and ab initio molecular-orbital 
studies of the structure of monofluoroacetamide, 7:25491 
AMINES 
See also ANILINE 
HYDROXYLAMINE 
METHYLENE BLUE 
NITROGEN MUSTARD 
SPERMIDINE 
SPERMINE 


Chemical Reaction Kinetics 
Reaction between sulfur dioxide and hexamethyldisilazane. 2. 
Oxygen atom transfer from sulfur dioxide, 7:25542 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
Solvent Properties 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
AMINO ACIDS 
See also AMINOBUTYRIC ACID 


DTPA 
EDTA 


Synthesis 
Asymmetric syntheses of amino acids, 7:26250 (LA—8948-PR) 
AMINOBENZENE 
See ANILINE 
AMINOBUTYRIC ACID 
Membrane Transport 
Antigen-specific stimulation of amino acid transport in bovine 
lymphocytes, 7:26337 (LA—8948-PR) 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


AMMONIA 


Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Chemical Reactions 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Selective reduction of NO by NHs, 7:24318 (LBL—11990) 
Chlorination 


Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Electron Drift 
Electron motion in high-pressure polar gases: NHs, 7:27388 
Ton Selective Electrode Analysis 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Line Broadening 
Infrared linewidth and line position measurements using diode 
lasers with internal calibration, 7:25986 
Oxidation 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Solvent Extraction 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 


Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Synthesis 
Production of fuels and chemicals from synthesis gas, 7:24448 
Processes 


Proposal for engineering design study of conversion of solar 
energy to chemical energy through ammonia dissociation, 
7:24529 (CONF-780447—) 


AMMONIUM COMPOUNDS 
Crystal Structure 
Single-crystal polarized x-ray absorption spectroscopy. 
Observation and theory for (MoO.S,)?, 7:25561 
AMMONIUM SULFATES 
Biological Effects 
Effect of in vivo exposure to fly ash and/or SO; on total 
collagen content of rat lungs and liver, 7:26481 (UCD—472- 
126) 
AMORPHOUS STATE 
Electric Fields 
Atomic coordination and the distribution of electric field 
gradients in amorphous solids, 7:25333 (KFK—3051) 
AMYLUM 
See STARCH 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
Two-phase anaerobic digestion of organic wastes, 7:24535 
(CONF-8110149—1) 
Chemical Reactors 
Assessment of some commercial digesters in the UK, 7:24461 
Fermentation to biogas using agricultural residues and energy 
crops, 7:24455 
Operation of a laboratory-scale plug flow type of digester on 
pig manure, 7:24454 
Proposals for the analytical modelling of a digester, 7:24457 
Computerized Simulation 
Computer aided design of anaerobic digesters for energy 
production, 7:24458 
Economics 
Economic aspects of biogas-production from animal wastes, 
7:24462 
Energy Balance 
Energy-production efficiency in anaerobic digestion: a basis for 
advanced process development, 7:24536 (CONF-8110161—1) 
Mathematical Models 
Use of phase-plane analysis in the modelling of bio-methanation 
processes in order to control their evolution, 7:24451 
Operation 
Kinetic basis for optimization of methane production by 
anaerobic digestion, 7:24532 (CONF-810909—10) 
Process Heat 
Generation of current from biogas, 7:24481 
Resource Potential 
Economic aspects of biogas-production from animal wastes, 
7:24462 
Safety Standards 
Findings of B.A.B.A.’s subcommittee to produce a code of 
practice on safety in and around anaerobic digesters, 7:25065 
Technology Utilization 
Anaerobic digestion for energy saving and production, 7:24450 
Temperature Dependence 
Operation of a laboratory-scale plug flow type of digester on 
pig manure, 7:24454 
ANATOMY 
Comparative Evaluations 
Comparative upper respiratory tract anatomy, 7:26331 (UCD— 
472-126) 
ANEMIAS 
Epidemiology 
Genetics and epidemiology of haematological disorders, 
7:26336 
ANEMOMETERS 


Laser Doppler anemometry and its application in flow 
metering, 7:25667 (SFB—80/E/156) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANHYDRIDES 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 





ANILINE 
tion 
Ecological effects of coal conversion, 7:24249 (PNL—4100- 
Pt.2) 
Biological Accumulation 
Ecological effects of coal conversion, 7:24249 (PNL—4100- 
Pt.2) 
ANIMAL CELLS 


See also CLONE CELLS 
STEM CELLS 
TUMOR CELLS 


Chromosome instability and tumorigenesis, 7:26271 (LA—8948- 
PR) 
Fluorescence 
Multi-laser excited fluorescence measurements on single 
mammalian cells, 7:26249 (LA—8948-PR) 
Transformations 
Health risk analysis (Lead abstract), 7:26498 
Oxidation 
Membrane oxidative damage, 7:26251 (LBL—11990) 
Sister Chromatid Exchanges 
Effects of process waters from the oil shale industry on in 
vitro induction of sister chromatid exchange, 7:26467 (LA— 
8948-PR) 


Studies on growth and survival of Hoechst-stained cell 
populations following analysis and cell sorting, 7:26270 
(LA—8948-PR) 

ANIMAL FEEDS 
See also FORAGE 


Fluidized bed fired dryers and process plant, 7:25696 
ANIMAL SHELTERS 
Solar-Assisted Heat Pumps 
Solar assisted heat pump for a swine nursery barn, 7:24707 
ANKERITE 
Decomposition 
Changes in iron minerals during oil-shale retorting, 7:24337 


Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Contamination 

Acute and sublethal effects of whole used drilling fluids on 
representative estuarine organisms, 7:24311 (CONF-800172— 
(Vol.2)) 

Comparative toxicity of four used offshore drilling muds to 
several species of marine animals from the Gulf of Mexico, 
7:26429 (CONF-800172—(Vol.2)) 

Effects of drilling mud on development of experimental 
estuarine macrobenthic communities, 7:24312 (CONF- 
800172—(Vol.2)) 

Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 

ANODES 
tion 
Recent developments in the technology of sulphur dioxide 
depolarized electrolysis, 7:24430 
Passivation 
Passivation of zinc anodes in KOH electrolytes, 7:24911 
ANOXIA 
Radiosensitivity Effects 
Radiation biology and oncology, 7:26353 (LA—8948-PR) 
ANTENNAS 
See also RADIO EQUIPMENT 


Far-infrared imaging antenna arrays, 7:25985 
ANTHRACITE 
Energy Supplies 
Anthracite coal supply for the 1981-1982 winter, 7:24995 
(EMD—81-141) 
Resource Assessment 
Anthracite coal supply for the 1981-1982 winter, 7:24995 
(EMD—81-141) 
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ANTIDEUTERONS 
Beam Production 
Separated antideuteron beam at IHEP accelerator, 7:25736 
ANTIDIURETIC HORMONE 
See VASOPRESSIN 
ANTIGENS 
Antigen-Antibody Reactions 
Development of a monoclonal antibody against a tumor- 
associated antigen, 7:26340 
ANTIMICROBIAL AGENTS 
See also METHYLENE BLUE 
Mutagen Screening 
Use of the mouse spot test to investigate the mutagenic 
potential of triclosan (Irigasan DP300), 7:26537 
Toxicity 
Use of the mouse spot test to investigate the mutagenic 
potential of triclosan (Irigasan DP300), 7:26537 
ANTIMONY 
Proton Reactions 
Proton scattering by nuclei of atoms of semiconductors and 
energy spectra of primarily knocked out atoms, 7:27027 
(INIS-mf—6819) 
ANTIMONY 118 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
ANTIMONY 124 
Beta-Minus Decay 
Decay of '**Sb, 7:27163 (INIS-mf—6819) 
Environmental Transport 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
Neutron Reactions 
Present status of two successive neutron-capture cross sections. 
Use of chart of the nuclides (half-life), 7:27176 (JAERI-M— 
8769) 
ANTIMUONS 
See MUONS PLUS 
ANTINEOPLASTIC DRUGS 


See also ACTINOMYCIN 
MISONIDAZOLE 
MITOMYCIN 
NEOCARCINOSTATIN 


Dose-Response Relationships 
In vitro dose-response characteristics of cis- and trans-platinum 
on lymphohematopoietic progenitors using semi-solid culture 
systems, 7:26492 (UCD—472-126) 
Toxicity 
In vitro dose-response characteristics of cis- and trans-platinum 
on lymphohematopoietic progenitors using semi-solid culture 
systems, 7:26492 (UCD—472-126) 
ANTINEUTRINO-ELECTRON INTERACTIONS 
Differential Cross Sections 
Polarization effects in ve- and anti ve-scattering and 
electromagnetic properties of neutrinos, 7:26912 (AEC-tr— 
7411/9) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Charm dimuons and determination of the strange sea, 7:26909 
Deep Inelastic Scattering 
Quark jets from antineutrino interactions. Pt. 1. Net charge and 
factorization in the quark jets, 7:26895 
ANTIPROTON BEAMS 
Beam Production 
Antiproton target station on the basis of lithium lenses, 7:25735 
Development of bright antiproton sources and high energy 
density targeting, 7:25734 
Focusing 
Antiproton target station on the basis of lithium lenses, 7:25735 
ANTIPROTON REACTIONS 
Quasi tritium state in anti pd system, 7:26940 (INIS-mf—68 19) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS 
Particle Production 
Observation of subthreshold K~ production in relativistic 
nuclear collisions, 7:27036 (LBL—12652) 
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ANTISERUM 
See IMMUNE SERUMS 

ANTITRUST REVIEW 

Government Policies 

Impact of antitrust enforcement on the Country's minerals 
posture, 7:24920 (EMD—82-11) 

ANTRIM SHALES 
See BLACK SHALES 


See INSECTS 


Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
APPLIANCES 
See also AIR CONDITIONERS 
STOVES 


WOOD BURNING APPLIANCES 
Energy Efficiency Standards 
Economic benefits and energy savings of appliance efficiency 
standards, 7:25114 (LBL—11990) 
Life-Cycle Cost 
Life-cycle cost analysis of major appliances, 7:25115 (LBL— 
11990) 
APPROPRIATE TECHNOLOGY 
Technology Assessment 
Appropriate energy technology, 7:25057 (LBL—11990) 
AQUACULTURE 
Environmental Impacts 
Proceedings of a workshop on environmental impacts of 
marine biomass. Final report, February-October 1981, 
7:24545 (LBL—13547) 
Feasibility Studies 
Growth of marine biomass on artificial structures as a 
renewable source of energy, 7:24625 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Baseline Ecology 
Problems in determining the impact of power plants on large 
freshwater systems, 7:26421 (PB—252761) 
West virginia baseline, 7:26194 (PB—82-103672) 
Biological Models 
Calanoid copepod feeding: grazing on small and large particles, 
7:26197 (DOE/EV/00936—T3) 
Biological Radiation Effects 
Sublethal effects of tritium on aquatic systems (Co; *H), 
7:26355 (PNL—4100-Pt.2) 
Biological Stress 
Impact of heavy metals on terrestrial and aquatic ecosystems, 
7:26079 
Contamination 
Effects on aquatic ecosystems: acid rain, poison snow. Is this 
our fate, 7:26031 (CONF-791163—) 
Radionuclides in aquatic ecosystems associated with power 
plants, 7:26211 (PB—252761) 
Bacteria 


Occurrence of cellulolysis and methanogenesis in various 
ecosystems, 7:26326 
PH Value 
Survival and reproductive performance of the desert pupfish, 
Cyprinodon n. nevadensis (Eigenmann and Eigenmann), in 
acid waters, 7:26533 
Thermal Pollution 
Fish reproduction and stress, 7:26425 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also BENTHOS 
CRUSTACEANS 
ECHINODERMS 
FISHES 
MOLLUSCS 
SEAWEEDS 


Chemical Analysis 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Entrainment 
Effects of entrainment, entrapment and impingement, 7:26542 
(PB—252761) 


Effects of entrainment, entrapment and impingement, 7:26542 
(PB—252761) 


Physiology 
Coordination: Pacific marine science program, 7:26206 (PNL— 
4100-Pt.2) 
AQUIFERS 
Sensible Heat Storage 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 7:24904 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCHAEOLOGICAL SPECIMENS 
Isotope Dating 
Radiocarbon dating of milligram-sized archaeological and 
environmental samples, 7:26548 
ARCHITECTURE 
See also SOLAR ARCHITECTURE 
Energy as catalyst for a new architecture, 7:24708 
ARCTIC REGIONS 
Air Quality 
Soot in the Arctic, 7:26053 (LBL—11990) 
Water Pollution 
Surface and subsurface water quality implications of waste 
drilling fluid sump abandonment in permafrost regions, 
7:24292 (CONF-800172—(Vol.1)) 
ARGENTINA 
Radiometric Surveys 
Discovery of the Sierra Pintada uranium district, Mendoza 
Province, Argentina, 7:24351 
ARGON 
Atom-Atom Collisions 
Radiative lifetimes and collisional energy transfer rate 
constants in Ar of the Ar(3p*5p) and Ar(3p*5p’) states, 
7:26839 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
Electron Capture 
Dielectronic and radiative recombination of highly stripped 
sulfur ions incident on argon, 7:26861 
Equations of State 
Self-consistent-average-phonon equation of state. II. 
Comparison with solid-rare-gas experiments, 7:26841 
Ion-Atom Collisions 
Dielectronic and radiative recombination of highly stripped 
sulfur ions incident on argon, 7:26861 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
Ionization 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
Mass Spectra 
Secondary ion mass spectrometry of small-molecule solids at 
cryogenic temperatures. 2. Rare gas solids, 7:25560 
Metastable States 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
Nucleation 
Photoionization of argon clusters, 7:26836 
Photoionization 
Photoionization of argon clusters, 7:26836 
Shock Waves 
Turbulence in argon shock waves, 7:27488 
Distribution 


Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 

ARGON 40 REACTIONS 
Charge-Exchange Reactions 

Pions produced near the center-of-mass velocity in heavy-ion 

collisions, 7:27016 
Cross Sections 

Check on the geometrical assumptions in models for relativistic 

heavy ion collisions, 7:27360 (LBL—12652) 





Fragmentation 
Anomalous behavior of secondary particles produced from 
relativistic heavy ion interactions, 7:27061 (LBL—12652) 
Measurement of B-decay lifetimes via projectile fragmentation, 
7:26995 (LBL—12652) 
Peripheral and central collisions at around 100 MeV per 
nucleon, 7:27058 (LBL—12652) 
Fusion Reactions 
Sub-barrier fusion of “Ar with sup(144,148,154)Sm, 7:27197 
Superdeformed nuclei: a new frontier, 7:27074 
Inclusive Interactions 
Proton sources in central collisions of Ar + KCl at 1.8 
GeV/n, 7:26947 (LBL—12652) 
Inelastic Scattering 
Angular localization and approximations to the deformed 
nuclear potential in heavy-ion reactions, 7:27253 (ORNL— 
5787) 
Coupled channels and nuclear de-excitation in heavy ion 
reactions, 7:27298 
Quantum-mechanical and classical-limit coupled-channels 
calculations for very heavy systems, 7:27252 (ORNL—5787) 
Jet Model 
Jets of nuclear matter from high energy heavy ion collisions, 
7:27063 (LBL—12652) 
Particle Production 
Pion, light fragment, and entropy production in nuclear 
collisions, 7:27179 (LBL—12652) 
Two-pion correlations in heavy ion collisions, 7:27060 (LBL— 
12652) 
Thermodynamic Model 
Boltzmann-equation approach to high-energy nucleus-nucleus 
collisions, 7:27358 (LBL—12652) 
ARGON 40 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
ARGON IONS 
Ton-Atom Collisions 
Capture by highly-charged low-energy ions studied with a 
secondary ion recoil source, 7:26850 
ARGONNE ZGS 
See ZGS 
ARID LANDS 


Mariculture on land: a system for biofuel farming in coastal 
deserts, 7:24477 
Land Reclamation 
Restoration of surface mined lands, 7:26195 (PNL—4100-Pt.2) 
AROMATICS 


See also ANILINE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENYLS 
TETRALIN 
XYLENES 


Chemical Reactions 
Convenient synthesis of aryl halides from arylamines via 
treatment of 1-aryl-3,3-dialkyltriazenes with trimethylsilyl 
halides, 7:25585 
Gas 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
Mass y 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
ARSENIC 
Decay 
Probable chemical changes of exchange corrections and 
overlaping corrections to probability of electron capture by 
arsenic nuclei, 7:27079 (INIS-mf—6819) 
Electronic Structure 
Probable chemical changes of exchange corrections and 
overlaping corrections to probability of electron capture by 
arsenic nuclei, 7:27079 (INIS-mf—6819) 
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Emission Spectroscopy 
Generalized standard addition method for multicomponent 
instrument characterization and elimination of interferences 
in inductively coupled plasma spectrometry, 7:25499 
ARSENIC 83 
Beta-Minus Decay 
Coexisting intruder bands in **Se and evidence for the role of 
proton subshell closure in inhibiting formation of odd- 
neutron intruder bands, 7:27098 
ARSENIC ADDITIONS 
Solubility 
Search for the solubility limit of arsenic in silicon, 7:25459 
(KFK—3051) 
ARTHROPODS 
See also CRUSTACEANS 
INSECTS 


Contamination 
Effects of drilling mud on development of experimental 
estuarine macrobenthic communities, 7:24312 (CONF- 
800172—(Vol.2)) 
ASCORBIC ACID 
Redox Reactions 
Complexities of ascorbate as a reducing agent, 7:25556 


Properties 
Complexities of ascorbate as a reducing agent, 7:25556 
ASHES 
See also FLY ASH 
Chemical Analysis 

Low-level radiation in coals utilized and ashes produced at 

New York State electric utilities, 7:24226 (LA—9106-C) 
Melting Points 

Pyrometamorphism caused by the Hanna II, Phases 2 and 3 
underground coal gasification experiment, 7:24143 (CONF- 
810923—) 

Radioactivity 

Low-level radiation in coals utilized and ashes produced at 

New York State electric utilities, 7:24226 (LA—9106-C) 
ASPHALTENES 
Extraction 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS) 

Microstructure 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, April-June 1981, 
7:24224 (DOE/ET/10626—T4) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 

Molecular Weight 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

Oxidation 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, April-June 1981, 
7:24224 (DOE/ET/10626—T4) 

Pyrolysis 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, April-June 1981, 
7:24224 (DOE/ET/10626—T4) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS) 

Quantitative Chemical Analysis 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS) 

ASSIGNMENTS 
See ALLOCATIONS 
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ASTATINE 205 
High Spin States 
High-spin states in 7° At, 7:27279 
ASTATINE 208 
Electron Capture Decay 
Gamma-gamma coincidence of the ®* At decay, 7:27272 (INIS- 
mf—6819) 
Transition multipolities of ** Po, 7:27271 (INIS-mf—6819) 
ASTEROIDS 
Collisions 
Radiation from an asteroid—neutron star collision, 7:26575 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROPHYSICS 
Meetings 
Physical processes in red giants, 7:26791 
ATLANTIC OCEAN 
See also GULF OF MAINE 
Exploratory Wells 
Environmental study to assess the impact of drilling discharges 
in the Mid-Atlantic. I. Quantity and fate of discharges, 
7:24297 (CONF-800172—(Vol.1)) 
ATMOSPHERIC CHEMISTRY 
Mathematical Models 
Predictions of in-cloud conversion rates of SO2 to SO, based 
upon a simple chemical and dynamical model, 7:26125 
ATMOSPHERIC PRECIPITATIONS 


See also RAIN 
SNOW 


Acidification 
Recent acidification of precipitation in North America, 7:26070 


Bibliographies 
Cloud droplet measurement methods. A bibliography, 7:26016 
(DFVLR-MITT—381-04) 
Chemical Composition 
Measurements of the chemical composition of wet and dry 
atmospheric deposition, 7:26040 (DOE/EML—399) 
Environmental Effects 
Cheatgrass communities: effect of plowing on species 
composition and productivity, 7:26164 
Pocket mouse population response to winter precipitation and 
drought, 7:26243 
Health Hazards 
Health effects of acid precipitation, 7:26427 (CONF-791163—) 
ATOM-ATOM COLLISIONS 


Resonant light absorption in a Penning-ionization collision, 
7:2 


Energy Levels 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
ATOMIC BEAMS 
Laser Spectroscopy 
Doppler-free laser spectroscopy on a weakly collimated atomic 
beam, 7:26805 (INIS-mf—6819) 
Laser spectroscopy on an atomic beam in a pulsed regime, 
7:26804 (INIS-mf—6819) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATTITUDES 
See PUBLIC OPINION 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS 
Hydrogen Embrittlement 
Hydrogen content of austenite after cathodic charging, 7:25386 
Mechanical Properties 
Mechanical and metallurgical characteristics of iron-base 
austenitic alloys designed for LMFBR fuel cladding, 7:25256 


Metallurgy 
Mechanical and metallurgical characteristics of iron-base 
austenitic alloys designed for LMFBR fuel cladding, 7:25256 


Physical Radiation Effects 

Effect of silicon and titanium on void swelling and phase 
stability in 12Cr/15Ni/Fe alloys irradiated with 46 MeV 
nickel ions, 7:25235 

Effect of silicon on the void swelling of a ‘pure’ austenitic 
steel, 7:25250 

Effects of martensitic phases on void swelling in austenitic 
steels, 7:25244 

Irradiation embrittlement of high nickel precipitation-hardened 
austenitic alloys, 7:25258 

Mechanical and metallurgical characteristics of iron-base 
austenitic alloys designed for LMFBR fuel cladding, 7:25256 

Theory for void nucleation and its comparison with 
experiments, 7:25241 

A 


See also QUEENSLAND 
Uranium Deposits 
Discovery of the Jabiluka uranium deposits, East Alligator 
River Region, Northern Territory of Australia, 7:24356 
AUTOMOBILES 
Energy Efficiency 
Consumer behavior towards fuel efficient vehicles. Volume I: 
Executive summary. Final report, October 1977-March 1981, 
7:25191 (PB—82-103300) 
Fuel Consumption 
An energy demand model for light-duty vehicles, with 
concepts for estimating fuel consumption. Technical report, 
7:25190 (PB—82-102468) 
Fuel Substitution 
Gaseous fuels for automotive engines, 7:25223 
Gas Fuels 
Gaseous fuels for automotive engines, 7:25223 
Operating Cost 
Corporate fleets and conservation, 7:25187 (CONF-8011131—) 
AUTOMOTIVE FUELS 
See also GASOLINE 
Chemical Preparation 
Recent insights in the synthesis of hydrocarbons from CO and 
He, 7:24484 
Fuel Substitution 
Alternative fuels from biomass and their use in transport, 
7:25221 


utagenesis 
Mutagenic effects of sodium azide in rice, 7:26501 


BACKGROUND RADIATION 
Radiation M 
Environmental radiation monitoring, 7:26128 (DOE/EML— 
399) ; 
BACTERIA 
See also RHODOPSEUDOMONAS 
SHIGELLA 
Cellulolytic Activity 
Cellulolytic community of an anaerobic estuarine sediment, 
7:26325 
Photochemistry 
Energy conversion by retinal protein, bacteriorhodopsin, 
7:26323 (LBL—11990) 
BACTERIOPHAGES 
Physical Properties 
Characteristics of a new bacteriophage, Psp231a, infecting 
Pseudomonas phaseolicola HB10Y, 7:26328 
BALLOONING INSTABILITY 
Toroidal Configuration 
Diamagnetic drift stabilization of ballooning modes in tokamak 
geometry, 7:27476 


See COMMERCIAL BUILDINGS 





BARITE 
Chemical Analysis 
Occurrence and solubility of trace metals in barite for ocean 
drilling operations, 7:26556 (CONF-800172—(Vol.2)) 
Toxicity 
Effects of barite and used drilling muds on crustaceans, with 
particular reference to the grass shrimp, Palaemonetes pugio, 
7:26431 (CONF-800172—(Vol.2)) 
BARIUM 


Spectra ' 
Magnetic effects in Ba I and Sr I absorption spectra, 7:25571 


Spectroscopy 
Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Activation Analysis 
Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Biological Accumulation 
Barium in marine environment: a potential indicator of drilling 
contamination, 7:24308 (CONF-800172—(Vol.2)) 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Solvent Extraction 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
Uptake 
Effects of drilling mud on the growth rate of the reef-building 
coral, Montastraea annularis, 7:26439 (CONF-800172— 
(Vol.2)) 
Zeeman Effect 
Magnetic effects in Ba I and Sr I absorption spectra, 7:25571 
BARIUM 138 TARGET 
Neutron 
Measurement of differential elastic and inelastic scattering 
cross sections with 14 MeV neutrons on barium and 
chromium, 7:27199 
BARIUM 141 
Energy Levels 
Decay of ***Cs to levels of '*'Ba, 7:27104 (DOE/ER/10494— 
3) 
BARIUM 144 
Beta-Minus Decay 
Study of the decay of '“*Ba to odd-odd '*La, 7:27103 
(DOE/ER/10494—3) 
BARIUM CARBONATES 
Catalytic Effects 
Catalyzed graphite-water vapor reaction: isotopic studies using 
Ba'*COs, 7:25564 
BARRIERS 
See DIFFUSION BARRIERS 
BARYON NUMBER 
Conservation Laws 
Baryon number and lepton number conservation laws, 7:26914 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON RESONANCES 
See also DIBARYON RESONANCES 
Coupled Channel Theory 
Theory of dibaryon resonances with account for two- and 
three-particle channels coupling, 7:26896 (INIS-mf—6819) 
Level Widths 
Theory of dibaryon resonances with account for two- and 
three-particle channels coupling, 7:26896 (INIS-mf—6819) 
Mass 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
Particle Widths 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
BASALT 
Gas Analysis 
Restoration of new volcanic gas analyses from basalts of the 
= region: further evidence of CO2-degassing trends, 
124738 


Evaluation of basalt flows as a waste isolation medium, 7:24376 
(CONF-790304—) 
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Evaluation of basalt flows as a waste isolation medium, 7:24376 
(CONF-790304—) 
Mechanical 
Measurement of rock-mass deformation properties by the 
borehole jacking method at the near-surface test facility, 
7:26554 (RHO-BWI-C—89) 
Rock Mechanics 
Evaluation of basalt flows as a waste isolation medium, 7:24406 
BASEDOW’'S DISEASE 
See HYPERTHYROIDISM 
BASIC INTERACTIONS 
Research Programs 
Questions for the future, 7:26880 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 


Combination field chopper and battery charger (Patent), 
7:25220 
BEAGLES 
Anemias 
Overview of cobalt-60 external irradiation study, 7:26357 
(UCD—472-126) 
Biological Radiation Effects 
Effects of lifetime feeding of Sr in beagle dogs, 7:26364 
(UCD—472-126) 
Overview of cobalt-60 external irradiation study, 7:26357 
(UCD—472-126) 
Blood Formation 
Overview of cobalt-60 external irradiation study, 7:26357 
(UCD—472-126) 
Diseases 
Toxicity of strontium-90 and radium-226: experimental design 
and current status, 7:26366 (UCD—472-126) 


Effect of chronic, low-level whole-body irradiation on canine 
immune status, 7:26361 (UCD—472-126) 
Effect of trace elements found on coal fly ash on lymphocyte 
blastogenesis, 7:26494 (UCD—472-126) 
Environmental factors affecting seasonal variation in immunity 
of clinically normal dogs, 7:26278 (UCD—472-126) 
Photoperiod and cell mediated immunity of clinically normal 
dogs, 7:26277 (UCD—472-126) 
Radiosensitivity 
Development of resistance to damage from continuous Co-60 
gamma irradiation when irradiation is initiated during fetal 
life, 7:26356 (UCD—472-126) 
Survival Curves 
Toxicity of strontium-90 and radium-226: experimental design 
and current status, 7:26366 (UCD—472-126) 
Survival Time 
Effects of lifetime feeding of ®°Sr in beagle dogs, 7:26364 
(UCD—472-126) 
BEAM BUNCHING 
Instability 
Bunched-beam instabilities, 7:25744 
Condition for a single bunch high frequency fast blow-up, 
7:25746 
Diagnostics and cures for beam instabilities, 7:25745 
BEAM COOLING 
See ELECTRON COOLING 
BEAM INJECTION 
Impurities 
Initial measurement of impurity production and hydrogen 
energy distribution from neutral beam injectors, 7:27596 
BEAM-PLASMA SYSTEMS 
Plasma Focus 
Beam-plasma electrodynamics, 7:27561 
BEAUFORT SEA 
Natural Gas Deposits 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:24313 
(NP—2901385) 
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Offshore Drilling 
Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) ; 
Petroleum Deposits 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:24313 
(NP—2901385) 


Environmental monitoring study to assess the impact of 
drilling discharged in the Mid-Atlantic. II. An experimental 
design and statistical methods to evaluate impacts on the 
benthic environment, 7:24298 (CONF-800172—(Vol.1)) 

Chemical Analysis 

Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) 

Contamination 

Barium in marine environment: a potential indicator of drilling 
contamination, 7:24308 (CONF-800172—(Vol.2)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Monitoring 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

BENZOIC ACID 
Comparative Evaluations 

Sodium and potassium benzoate and benzoic acid as eluents for 

ion chromatography, 7:25503 
BENZOPHENONE 
Isotope Effects 

Optically detected magnetic resonance studies of photoexcited 
170-benzophenone. Orbital rotation in the lowest triplet 
state, 7:25576 

BENZOPYRENE 
Carcinogen 

Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 

Mutagen Screening 

Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 

Photochemical Reactions 
Interactions of photoactivated polycyclic aromatic 
hydrocarbons with DNA, 7:26459 (LA—8948-PR) 
Toxicity 
Use of liver cell cultures in mutagenesis studies, 7:26500 
BERING SEA 
Oceanography 

Diffusion model of cross-shelf exchange of nutrients in the 

southeastern Bering Sea, 7:26563 
BERKELIUM ISOTOPES 
Isotope Production 

Production of heavy actinides from interactions of **O, 10, 

2°Ne, and **Ne with **Cm, 7:27299 
BERYLLIUM 
Affinity 

Ionization energies and electron affinities of atoms up to neon, 

7:26834 


Annealing 
Effect of annealing and etching on machining damage in 
structural beryllium, 7:25394 
Electron Correlation 
Monte Carlo variational study of Be: A survey of correlated 
wave functions, 7:26840 


Effect of annealing and etching on machining damage in 
structural beryllium, 7:25394 


BERYLLIUM 9 TARGET 
Photonuciear Reactions 


Tonization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 


Machining 
Effect of annealing and etching on machining damage in 
structural beryllium, 7:25394 
Mechanical Properties 
Effect of annealing and etching on machining damage in 
structural beryllium, 7:25394 
Wave Functions 
Monte Carlo variational study of Be: A survey of correlated 
wave functions, 7:26840 
BERYLLIUM 10 
Hypernuclei 
Double and cluster hypernuclei, 7:26968 (INIS-mf—6819) 
Mass Spectroscopy 
0Be in the environment: some recent results and their 
applications, 7:25781 (ANL/PHY—81-1) 
0Be in manganese nodules, 7:25782 (ANL/PHY—81-1) 
Improvements in an accelerator based mass spectrometer for 
measuring '°Be, 7:25510 
Instrumentation of an FN tandem for the detection of ‘Be, 
7:25772 (ANL/PHY—81-1) 
Preparation of a ‘°Be standard, 7:25783 (ANL/PHY—81-1) 
Reproducibility of isotope ratio measurements, 7:25788 
(ANL/PHY—81-1) 
Tandem Van de Graaff measurement of '°Be in meteorites, 
7:26566 (ANL/PHY—81-1) 
BERYLLIUM 7 


Spin-orbit interaction effect on collective excitation spectrum 
of "Li and "Be nuclei, 7:26964 (INIS-mf—6819) 
Isotope Production 
Production of *He, *Li, 7Li, and ’Be in the a+a reaction 
between 60—160 MeV, 7:26953 
Radioecological Concentration 
Measurements of filter samples of surface air, 7:26127 
(DOE/EML—399) 
Solubility 
Marine chemistry of energy-related pollutants, 7:26205 (PNL— 
4100-Pt.2) 
BERYLLIUM 8 
Alpha Decay 
Reaction dependence of nuclear decay linewidths, 7:27020 
Mass 
Search for anomalously heavy isotopes, 7:25777 (ANL/PHY— 
81-1) 
BERYLLIUM 8 TARGET 
Alpha Reactions 
Estimation of nonlocality effects in the generalized optical 
potentials, 7:26985 (INIS-mf—6819) 
BERYLLIUM 9 
Hypernuclei 
Double and cluster hypernnclei (sub(AA)sup(6)He; 
sub(AA)sup(10)Li; sub(A)sup(9)Be), 7:26968 (INIS-mf—68 19) 
BERYLLIUM 9 REACTIONS 
Compound-Nucleus Reactions 
Analysis of compound nucleus mechanism role in the beryllium 
ion reactions, 7:26980 (INIS-mf—6819) 
BERYLLIUM 9 TARGET 
Argon 40 Reactions 
Measurement of B-decay lifetimes via projectile fragmentation, 
7:26995 (LBL—12652) 
Beryllium 9 Reactions 
Analysis of compound nucleus mechanism role in the beryllium 
ion reactions, 7:26980 (INIS-mf—6819) 
Electron Reactions 
Electron elastic scattering by nuclei with 5/2 spin in the 
Rarita-Shwinger formalism, 7:26977 (INIS-mf—6819) 
Helium 3 Reactions 
*Be(*He,p)"'B polarization and implications for time-reversal 
invariance, 7:27014 
Photonuclear Reactions 
Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 





BERYLLIUM COMPOUNDS 
Pion Plus Reactions 


Pion Plus Reactions 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Analysis of (p,a) reactions on °Be and ™C, 7:26989 (INIS- 
mf—6819) 
BERYLLIUM COMPOUNDS 
Antiferromagnetism 


Neutron diffraction investigation of the magnetic ordering of 
TiBea, 7:25573 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA DECAY 
Electric Fields 
Effect of permanent electric field on the beta spectrum, 
7:27124 (INIS-mf—6819) 
Ft Value 
Distributions in the lgft value, 7:27121 (INIS-mf—6819) 
Second-Class Currents 


Polarization effects of second-class currents in B-decay, 
7:27133 (INIS-mf—6819) 
BETA DOSIMETRY 
Thermoluminescent Dosemeters 
Los Alamos thermoluminescence dosemeter badge, 7:25974 
BETA-MINUS DECAY RADIOISOTOPES 
Half-Life 
Measurement of 8-decay lifetimes via projectile fragmentation, 
7:26995 (LBL—12652) 
BIBLIS-B REACTOR 
Risk Assessment 
Basic aspects and results of the German risk study 
(Comparison with WASH-1400), 7:24881 
BIMETALS 
Temperature Effects 
Bimetallic strip for low temperature use (Patent), 7:25369 
BINARY ALLOY SYSTEMS 





hanges in the surface composition 
of binary alloys, 7:25233 
Nonequilibrium segregation in concentrated alloys under 
irradiation, 7:25232 
Thermodynamical approach to irradiation-induced 
precipitation in undersaturated solid solution, 7:25236 
BINARY STARS 
Angular Momentum Transfer 
Non-conservative evolutionary scenario for 100 Algols, 
7:26773 
Mass 
Non conservative massive binary evolution. How much mass 
leaves the binary during the evolution from OB+OB to 
WR-+OB, 7:26770 
Mass Transfer 
Evolutionary time scale of the accreting component in massive 
close binaries: consequences for the supernova event, 7:26771 
Influence of mass loss on the evolution of binaries, 7:26767 
Infrared observations and mass loss of the binary system V861 
Sco, 7:26774 
Mass loss from interacting close binary systems, 7:26768 
Mass transfer and stellar wind effects in the eclipsing binary 
RT Andromedae, 7:26777 
Nature of V861 Sco (=HD 152667), 7:26775 
Ultraviolet and optical observations of the mass-losing contact 
binary SV Centauri, 7:26776 
Orbits 
Is this diagramme an argument for binary orbital evolution due 
to mass-loss, 7:26781 
Star Evolution 
Evolutionary computations for intermediate mass close binary 
systems, 7:26780 
Observation of mass loss in R CrB during the visual light 
minimum, 7:26772 
Star Models 
Nova Aq 1918: A nude old nova, 7:26782 
Stellar Winds 


Evolutionary time scale of the accreting component in massive 
close binaries: consequences for the supernova event, 7:26771 
Interacting stellar winds in a binary system, 7:26779 
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Ultraviolet 
Ionization effects in stellar winds of massive X-ray binaries, 
7:26769 
X Radiation 
Observations of optical emission from binary X-ray sources 
Vela X-1, X-per, Sco X-1 and A 0535 + 26, 7:26584 
BIOASSAY 
Efficiency 
Developments in human cell mutation. Assay systems, 7:26450 
(DOE/EV/04267—3) 
Performance 
Developments in human cell mutation. Assay systems, 7:26450 
(DOE/EV/04267—3) 
BIOGAS PROCESS 
Research 
United Nations system and biogas activities, 7:25069 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FECES 
LEAVES 
MILK 
PLANTS 
URINE 
Activation Analysis 
Analog elements for transuranic chemistries, 7:26178 (PNL— 
4100-Pt.2) 
Chemical 
Determination of technetium-99 in biological marine samples, 
7:25518 


Use of high-resolution two-dimensional electrophoresis in 
human health effects studies, 7:25526 
Radiochemical Analysis 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
Sample Preparation 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
BIOLOGICAL MODELS 
Comparative Evaluations 
Late excretion of plutonium following acquisition of known 
amounts, 7:26386 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Risk Assessment 
BEIR III report: a review, 7:26369 
BIOLOGICAL REPAIR 
Biochemical Reaction Kinetics 
Progression effects following mutagen exposure in human cells, 
7:26447 (DOE/EV/04267—3) 
Molecular Biology 
Repair of neocarzinostatin-induced deoxyribonucleic acid 
damage in human lymphoblastoid cells: possible involvement 
of apurinic/apyrimidinic sites as intermediates, 7:26265 
BIOLOGICAL STRESS 
Biological Effects 
Fish reproduction and stress, 7:26425 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MANURES 
PLANTS 
SEAWEEDS 
SUGAR CANE 
TREES 


wooD 
WOOD WASTES 


Acid Hydrolysis 
Beneficiation of biomass for gasification and combustion, 
7:24591 
Anaerobic Digestion 
Energy alternatives for irrigation pumping: some results for 
small farms in North Bihar, 7:25203 
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Availability 
Biomass and hydrogen: an answer to the European liquids fuel 
crisis in the 21st century, 7:24630 
Biomass energy conversion in Hawaii, 7:24537 (LBL—11990) 
Calorific Value 
Fluidized bed combustion of vegetable fuels (Sawdust, bagasse, 
rice husks, wood chips, corn cobs, charcoal, etc.), 7:24638 
Chemical Properties 
Properties of biomass relevant to gasification, 7:24590 
Comminution 


Beneficiation of biomass for gasification and combustion, 
7:24591 


Beneficiation of biomass for gasification and combustion, 
7:24591 
Comparative Evaluations 
Environmental policy issues of synthetic fuels development in 
the Midwest, 7:25054 (CONF-8011131—) 


Beneficiation of biomass for gasification and combustion, 
7:24591 
Energy Source Development 
Food and fibre or energy-implications of biomass energy for 
Canada, 7:24634 
Potential for energy cropping in Swedish agriculture, 7:24633 
Prospects for energy from biomass in the European 
community, 7:24597 
Strategy for rural development in the Third World via biomass 
resource utilisation, 7:25067 
Fluidized-Bed Combustion 
Fluidized bed combustion of vegetable fuels (Sawdust, bagasse, 
rice husks, wood chips, corn cobs, charcoal, etc.), 7:24638 
Gasification 
Biomass gasification: principles and technology (Monograph), 
7:24441 
Economics of air gasification for retrofitting oil/gas boilers, 
7:25679 
Gasification: the process and the technology, 7:24463 
Governmental aids to commercialization of air gasification, 
7:25060 
Recommendations for future gasification research and 
development, 7:25061 
Survey of current gasification research, 7:24446 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 
Two new types cf biomass gasifiers developed at 
C.N.E.E.M.A., 7:24470 
Types of gasifiers and gasifier design considerations, 7:24444 


Chemistry of biomass liquefaction, 7:24543 (LBL—11990) 
Meetings 

Energy from biomass, 7:24596 
Physical Properties 

Properties of biomass relevant to gasification, 7:24590 


Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 

Solar flash pyrolysis of biomass, 7:24548 (SERI—0637-16) 

Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 

Research Programs 

Encouraging biomass use in California, 7:25071 

Recommendations for future gasification research and 
development, 7:25061 

Assessment 


Encouraging biomass use in California, 7:25071 
French bioenergy programme, 7:25070 
Potential biomass resource base, 7:24589 
Realistic assessment of biomass energy contributions, 7:24632 
Resource Development 
French bioenergy programme, 7:25070 
Resource Potential 
Potential for biomass in the Midwest, 7:24534 (CONF- 
8011131—) 
Prospects for energy from biomass in the European 
community, 7:24597 


Solar Heating 
Solar flash pyrolysis of biomass, 7:24548 (SERI—0637-16) 
BIOMASS CONVERSION PLANTS 
Chemical Reactors 
Two new types of biomass gasifiers developed at 
C.N.E.E.M.A., 7:24470 
Commercialization 
Governmental aids to commercialization of air gasification, 
7:25060 
Cost 
Community biogas plants: implementation in rural India, 
7:24479 
Directories 
Directory of current gasifier research and manufacturers, 
7:24445 
Economics 
Biogas: a pilot project to investigate a decentralized energy 
system, 7:25080 
Energy Balance 
Mass and energy balances for a two fluidised-bed pilot plant 
which operates on wood fast pyrolysis, 7:24469 
Fluidized Bed Reactors 
Process and equipment for the fluid bed oxygen gasification of 
wood, 7:24471 
Manufacturers 
Directory of current gasifier research and manufacturers, 
7:24445 
Mass Balance 
Mass and energy balances for a two fluidised-bed pilot plant 
which operates on wood fast pyrolysis, 7:24469 
Pilot Plants 
Biogas: a pilot project to investigate a decentralized energy 
system, 7:25080 
Safety Standards 
Findings of B.A.B.A.’s subcommittee to produce a code of 
practice on safety in and around anaerobic digesters, 7:25065 
Waste Processing 
Algae culture for cattle feed and water purification. Final 
report, 7:24546 (NP—2901468) 
Water Treatment 
Algae culture for cattle feed and water purification. Final 
report, 7:24546 (NP—2901468) 
BIOMASS PLANTATIONS 
Wetland energy crops: the productive potential of Typha Spp., 
Phragmites communis and Phalaris arundinacea in 
caeaieen, 7:24598 
Alcohols 
Planning for transport fuels from biomass: the New Zealand 
experience, 7:24628 
Coppices 
Coppiced trees as energy crops (Poplars, willows, and oak 
trees), 7:24613 
Crops 
Planning for transport fuels from biomass: the New Zealand 
experience, 7:24628 
Economics 
Biomass production with poplar, 7:24611 
Environmental Impacts 
Proceedings of a workshop on environmental impacts of 
marine biomass. Final report, February-October 1981, 
7:24545 (LBL—13547) 
Feasibility Studies 
Forest biomass as a source of energy in the UK: the potential 
and the practice, 7:24618 
Harvesting 
Selected natural and alien plant species as renewable sources of 
energy in Great Britain - experimental assessment and 
implementation, 7:24600 
Harvesting Equipment 
Design of harvester for 2 to 3 year old willow sticks, 7:24616 
Land Requirements 
Allocation of land for energy crops in Britain, 7:24602 
Pastures 
Potential role of crop fractionation in the production of energy 
from biomass, 7:24603 





Productivity 
Forests for fuel, 7:24576 
Natural vegetation as a renewable energy resource in Great 
Britain, 7:24599 
Productivity of catch crops grown for fuel, 7:24601 
Resource Potential 
Outlook for energy forestry in France and in the European 
Economic Community, 7:24608 
Short Rotation Cultivation 
Short-rotation forestry as a biomass source: an overview, 
7:24607 
Soil Conservation 
Forest energy crops from derelict and waste land (United 
Kingdom), 7:24620 
Species Diversity 
Selected natural and alien plant species as renewable sources of 
energy in Great Britain - experimental assessment and 
implementation, 7:24600 
BIOMEDICAL RADIOGRAPHY 
Cost Benefit 
Pre-employment low back x-rays: an overview, 7:26349 
(FDA—81-8173) 
Diagnostic Uses 
Pre-employment low back x-rays: an overview, 7:26349 
(FDA—81-8173) 
Genetically Significant Dose 
Patient dose in diagnostic radiology -- a proposal for state 
control, 7:26306 
Proton Beams 
Proton beams for imaging applications, 7:26293 
Radiation Doses 
Comparative organ doses of some radiographic and 
radiotherapeutic techniques, 7:26312 
Radiation Protection 
Patient dose in diagnostic radiology -- a proposal for state 
control, 7:26306 
Radiation hazards and protection of patient in diagnostic 
radiology, 7:26305 
BIOMIMETIC PROCESSES 
Evaluation 
Prospects for abiological synthesis of biomass, 7:24622 
BIOPHOTOLYSIS 
Research 
Research and development on photochemistry and 
photobiology: the European Commission's Program, 7:24432 
BIOSYNTHESIS 
Biochemical Reaction Kinetics 
Restricted infectivity of ecotropic type C retroviruses in mouse 
teratocarcinoma cells: studies on viral DNA intermediates, 
7:26329 
BIRDS 
See also PIGEONS 
Population Dynamics 
Air pollutants and their effects on wildlife with particular 
reference to the house wren (Delichon urbica), 7:26166 
BIS-CHLOROETHYLAMINE 
See NITROGEN MUSTARD 
BISMUTH 
Cross Sections 
Fast-neutron cross sections of elemental bismuth, 7:24845 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
BISMUTH 207 
Beta-Plus Decay 
Study on the low-intensity gamma transitions of the 7°’ Bi 
decay, 7:27270 (INIS-mf—6819) 
Electron Capture Decay 
Study on the low-intensity gamma transitions of the °’ Bi 
decay, 7:27270 (INIS-mf—6819) 
BISMUTH 208 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
“Sc; Ti - “V; Cr - Mn; Fe - Co; 28 Ph - 208 Bj 
isobars), 7:27049 (INIS-mf—6819) 
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BISMUTH 209 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Pion Plus Reactions 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Xenon 136 Reactions 
Effect of statistical correlations of amplitudes in the deep 
inelastic heavy ion collisions, 7:27268 (INIS-mf—6819) 
BISMUTH 210 
Beta-Minus Decay 
Autoionization of k-shell of atom in beta decay with account 
for screening and relativistic effects, 7:27264 (INIS-mf— 
6819) 
Autoionization of high shell of atom in beta decay, 7:27123 
(INIS-mf—6819) 
BISMUTH 212 
Activity Levels 
Radioactivity in former workers at a thorium refinery, 7:26387 
Gamma Detection 
Radioactivity in former workers at a thorium refinery, 7:26387 
BISMUTH OXIDES 
Phase Studies 
Temperature/composition phase diagram of the system Bi/sub 
2/O/sub 3/-PbO, 7:25430 
BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL 
Fluidized-Bed Combustion 
Sulphur capture with limestones in fluidized bed combustion, 
7:24274 
Hydrogenation 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
BLACK CHROME 
Materials Testing 
Photothermal changes in chrome black exposed to high solar 
fluxes, 7:24726 (SERI—0637-16) 
Stability 
Photothermal changes in chrome black exposed to high solar 
fluxes, 7:24726 (SERI—0637-16) 
BLACK SHALES 


GSA Cincinnati '81 field trip guidebooks. Volume II. 
Economic geology, structure, 7:24331 
Resource Potential 
GSA Cincinnati ‘81 field trip guidebooks. Volume II. 
Economic geology, structure, 7:24331 
BLANKETS (BREEDING) 


See BREEDING BLANKETS 
BLAST FURNACES 
Energy Consumption 
Method of melting hot metal in a blast furnace, 7:25194 
(BMFT-FB-T—81-078) 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD PLASMA 
Radionuclide Kinetics 
Distribution and retention of hexavalent ***U in the beagle, 
7:26403 
BLOOD VESSELS 
Scintiscanning 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
BODY COMPOSITION 
Activation Analysis 
Clinical application of in vivo neutron activation analysis, 
7:26321 
BOILER FUELS 
Regulations 
Off-gas provisions of the powerplant and industrial Fuel Use 
Act, 7:25045 (NP—2902415) 
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BOILERS 
See also REFUSE-FUELED BOILERS 
Exhaust Gases 
Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW 
Compatibility 
Development and use of mixed-lymphocyte culture assay 
systems in the dog, 7:26283 (UCD—472-126) 
Genetics 
Cytogenetics and granulopoietic effects on bone marrow 
fibroblastic cells in Fanconi’s anemia, 7:26282 (UCD—472- 
126) 
BONE MARROW CELLS 
Age Dependence 
Rapid method for quantitation of bone marrow cellularity in 
the canine using °*Fe labeling techniques, 7:26332 (UCD— 
472-126) 
Genetics 
Cytogenetics and granulopoietic effects on bone marrow 
fibroblastic cells in Fanconi’'s anemia, 7:26282 (UCD—472- 
1 
BONE 
Radiation Detection 
In vivo measurements of actinide contamination in the lung: a 
correction for skeletal interference, 7:26378 
BONE TISSUES 
Minerals 
Determination on the mineral salt content of the peripheral 
skeleton (ulna and calcaneus) in thyroid patients using ‘1 
gamma-radiation absorption measurement. Investigations on 
the dependence of the measured mineral salt values of 
various influencing parameters, 7:26320 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 


stretcher and post accelerator for the Bonn 
2.5 GeV electron synchrotron, 7:25838 
BORANES 


Chemical vapor deposition of boron at low temperatures, 
7:25422 
BORON 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Chemical Vapor Deposition 
Chemical vapor deposition of boron at low temperatures, 
7:25422 
Fractures 
On the specimen dependence of unidirectional 
boron/aluminum fracture toughness, 7:25442 


Ionization energies and electron affinities of atoms up to neon, 
7:26834 
BORON 10 REACTIONS 
Compound-Nucleus Reactions 
Identification of “Tb and ‘Tb and levels in the N = 81 
nucleus, *°Gd, 7:27191 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
BORON 10 TARGET 
Neutron Reactions 
Comparison of (n,/alpha/) cross section measurements for 
1°BFs and solid °B from 0.5 to 10,000 ev, 7:27023 
Ratio of the *°BF; and *He(n,p) cross sections between 0.025 
eV and 25,000 eV, 7:27024 
Nitrogen 14 Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Oxygen 16 Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 


Pion Plus Reactions 
(m*,p) and (m*,d) reactions on light nuclei, 7:27012 
BORON 11 REACTIONS 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
BORON 11 TARGET 
Alpha Reactions 
Effect of different mechanisms and of their interference on the 
angular distribution of products of the ‘He reaction with 
light nuclei, 7:26974 (INIS-mf—6819) 
Electron Reactions 
Quasi-elastic scattering of electrons by "'B, '*C, ?7Al, *°K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 
BORON 12 


Hypernuclei 

Spectra of the Ip-shell hypernuclei and residual AN 
interaction, 7:26966 (INIS-mf—6819) 
Orientation 


Spin 
Polarization observed in heavy ion reaction products via beta 
ray asymmetry measurements, 7:27186 (NSSRP—31) 
BORON BROMIDES 
Chemical Reactions 
Lipophilic enterobactin analogues. Terminally N-alkylated 
ine/spermidine catechol 


Icarboxamides, 7:25584 





spermine/ 
BORON CARBIDES 
Coatings 
Preparation and uses of amorphous boron carbide coated 
substrates (Patent), 7:27547 
Physical Radiation Effects 
Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (KFTI—80-48) 
BORON FLUORIDES 


Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Chemical Reactions 
XeF* and XeCi* formation in low-pressure tesla coal 
discharges, 7:25536 
BRAIN 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRASSICA 
Energy Source Development 
Possibilities and limits of using biomass as substitutes for 
exhaustible resources: a systems-analysis approach of 
producing fuels from rape-seed in the Federal Republic of 
Germany, 7:24629 
BRAZIL 
Energy Policy 
Energy crops: the case of Brasil, 7:25064 
Methanol and ethanol as fuels in Brazil: a forecast, 7:25076 
Energy Source Development 
Methanol and ethanol as fuels in Brazil: a forecast, 7:25076 
Research Programs 
Energy crops: the case of Brasil, 7:25064 
Uranium Deposits 
Espinharas uranium occurrence, Brazil, 7:24349 
Pocos de Caldas and Itataia: Two case histories of uranium 
exploration in Brazil, 7:24354 
BREEDING BLANKETS 
Hydraulics 
Thermal-hydraulic analysis of a cylindrical blanket module 
using ATHENA code, 7:27579 
Neutron Transport 
Application of generalized variational principles to controlled 
thermonuclear reactor neutronics analysis, 7:27599 


Properties 
Thermal-hydraulic analysis of a cylindrical blanket module 
using ATHENA code, 7:27579 





BREMSSTRAHLUNG 
Energy Spectra 


BREMSSTRAHLUNG 
Energy Spectra 
Calculation and experimental test of the spectrum of 
bremsstrahlung at the energy up to 5 MeV, 7:27378 (INIS- 
mf—6819) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


BRINES 
Marine Disposal 
Brine disposal in the Gulf of Mexico: projected impacts for 
West Hackberry based on Bryan Mound experience, 7:24315 
(PB—82-109513) 
BROMINE 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
BROMINE 75 
Rotational States 
Evidence for deformed states in "Br, 7:27087 (INIS-mf—6819) 
BROMINE 79 
Energy Levels 
Excited state structure of sup(79, 81)Br isotopes, 7:27082 
(INIS-mf—6819) 
BROMINE 81 
Energy Levels 
Excited state structure of sup(79, 81)Br isotopes, 7:27082 
(INIS-mf—6819) 
BROMODEOXYURIDINE 
See BUDR 
BROWN COAL 
Fluidized-Bed Combustion 
Fluidized combustion of fuels with different ash contents, 
7:24270 
Hydrogenation 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
BUBBLES 
Flow Rate 
Preliminary x-ray study of the effect of pressure on a bubbling 
gas fluidized bed, 7:25700 
Two-Phase Flow 
Equilibrium of cavitation nuclei in liquid-gas solutions, 7:26875 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDR 
(Bromodeoxyuridine.) 
Metabolism 
Pseudomutation in human cells, 7:26446 (DOE/EV/04267—3) 
Mutagenesis 
Pseudomutation in human cells, 7:26446 (DOE/EV/04267—3) 
BUILDING CODES 
Research and innovation in the building regulatory process, 
7:25124 (NBS-Special Pub—608) 
BUILDING MATERIALS 


See also CEMENTS 

CONCRETES 
Radioactivity 
Radon: emanation studies, indoor measurements, and control 
strategies, 7:26130 (LBL—11990) 
BUILDINGS 

See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Infiltration 
Energy performance of buildings, 7:25119 (LBL—11990) 
Air Quality 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
SOLAR4 tual aid 
: a conceptual computer aid in energy conserving 
design, 7:25148 a vl 


Simulation 
Passive solar analysis and design, 7:24675 (LBL—11990) 
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Construction 
Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 


Convection 
Passive solar analysis and design, 7:24675 (LBL—11990) 


Energy impact analysis and building design, 7:25149 
Matching building functions for energy balancing, 7:24712 
Electrical 


Engineering 
Energy conscious electrical design, 7:25127 (NBS-Special 
Pub—608) 
Energy Analysis 
DOE-2.1 building energy analysis group, 7:25122 (LBL— 
11990) 
Energy impact analysis and building design, 7:25149 
Energy performance of buildings, 7:25119 (LBL—11990) 
Simplified low cost technique for evaluating building energy 
performance standards submittals, 7:25132 (NBS-Special 
Pub—608) 
Energy Audits 
Overview of federal and state programs, 7:25180 
Energy Balance 
Matching building functions for energy balancing, 7:24712 
Energy Conservation 
Potential energy savings in buildings resulting from the 
NCSBCS code compared with BEPS, 7:25128 (NBS-Special 
Pub—608) 
SOLAR¢: a conceptual computer aid in energy conserving 
design, 7:25148 
Energy Consumption 
Use of computerized graphics to optimize building energy use 
in predesign and programming, 7:25147 
Efficiency 


Building energy data compilation, analysis, and demonstration, 
7:25123 (LBL—11990) 

Energy efficient buildings program, 7:25118 (LBL—11990) 

Energy Efficiency Standards 

Implementing building energy standards in California, 7:25113 
(LBL—11990) 

Research and innovation in the building regulatory process, 
7:25124 (NBS-Special Pub—608) 

Setting standards for building energy performance in Hawaii, 
7:25131 (NBS-Special Pub—608) 

Simplified low cost technique for evaluating building energy 
performance standards submittals, 7:25132 (NBS-Special 
Pub—608) 

Ground Motion 

Ground motion and building damage from underground 

nuclear detonations, 7:26012 
Heat Losses 
Interpretation of thermographic data for the identification of 
building heat loss, 7:25156 
Indoor Air Pollution 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Infrared Thermography 

Computer reduction of aerial thermograms for large scale 

energy audits, 7:25160 
ing moisture in buildings using infrared thermography, 


7:25168 
Evolving American Society for Testing and Materials (ASTM) 
procedures on use of infrared (IR) imaging devices for 
building diagnostics, 7:25174 
Implementation of standards, 7:25176 
Interpretation of thermographic data for the identification of 
building heat loss, 7:25156 
Interpretation of aerial thermograms, 7:25157 
Isolating the building thermal envelope, 7:25161 
Meteorology and infrared measurements, 7:25155 
Leak Testing 
Isolating the building thermal envelope, 7:25161 
Microclimates 


Analysis of weather data for determining appropriate climate 
control strategies in architectural design, 7:24711 
Moisture 
Detecting moisture in buildings using infrared thermography, 
7:25168 
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Passive Solar Systems 
Passive solar analysis and design, 7:24675 (LBL—11990) 


Planning 
Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
Factors 


Measuring building R-values for large areas, 7:25171 


energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
New energy from old buildings, 7:25152 
Solar Air Heaters 
Utilization of solar buildings for drying grain, 7:24704 
Solar Dryers 
Utilization of solar buildings for drying grain, 7:24704 
Ventilation 
Mechanical ventilation systems using air-to-air heat exchangers, 
7:26050 (LBL—11990) 
BUNDLE DIVERTORS 


Electrical Insulation 
Magnet designs and materials requirements, MIT, 7:27512 
(CONF-801237—) 
BUNKER OILS 
See RESIDUAL FUELS 
BUSINESS 


Energy Consumption 
Big business of the eighties: saving energy, 7:24969 (CONF- 
8011131—) 
Investment 
Economic policy and private investment since the oil crisis: a 
comparative study of France and Germany, 7:24918 (CONF- 
8006220—1) 
BUTANE 


Adsorption and bonding of butane and pentane on the Pt(111) 
crystal surfaces. Effects of oxygen treatments and deuterium 
preadsorption, 7:25583 


Adsorption and bonding of butane and pentane on the Pt(111) 
crystal surfaces. Effects of oxygen treatments and deuterium 
preadsorption, 7:25583 

BUTANEDIOLS 


Algal fermentation, a promising step in biomass conversion, 
7:24626 
BUTENES 


Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 


Desorption 
Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 


Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 

B 
See BUTENES 
BWR TYPE REACTORS 

Heat transfer - Milwaukee 1981 (National Heat Transfer 

Conference, 20th), 1981, 7:27578 
Environmental Effects 

Radionuclides in aquatic ecosystems associated with power 

plants, 7:26211 (PB—252761) 


Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
Fuel Rods 
Criticality of 4.3 wt% uranium-235 enriched UO, rods in 
uranyl nitrate solution containing gadolinium, 7:25640 
Fuel-Coolant Interactions 
Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
High-Level Radioactive Wastes 
ineering-scale vitrification of commercial high-level waste, 
7:24391 


CADMIUM 
X-Ray Fluorescence Analysis 


Loss of Coolant 
Fission-product energy release for times following thermal- 
neutron fission of **U between 2 and 14 000 s, 7:24897 
Fission-product energy release for times following thermal- 
neutron fission of plutonium-239 and plutonium-241 between 
2 and 14 000 s, 7:24891 
Investigation of blowdown problems with the computer code 
DRIX-2D, 7:24894 
Two-phase mass flow measurements. A comparison of different 
measuring methods, 7:25666 (KFK—3070) 
Meltdown 
NRC'’S core melt research program and its relation to current 
regulatory activities, 7:24875 (KFK—3070) 
Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
Neutron Transport 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Nozzles 
BWR feedwater nozzle and control-rod-drive return line 
nozzle cracking, 7:24883 
Effluents 


Radioactive material released from nuclear power plants in 
1978, 7:24863 
Radioactive Wastes 
Radioactive material released from nuclear power plants in 
1978, 7:24863 
Reactor Kinetics 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Reactor Safety 
Match hydraulic-transient analysis to power plant water-system 
needs, 7:24888 


CABBAGE 
See BRASSICA 
CADMIUM 
Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 
Biological Accumulation 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Long-term ecological monitoring, 7:26474 (PNL—4100-Pt.2) 
Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 
Biological Availability 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 


Cross diffusion of Cd and Zn in CusS formed on Zn/sub 
x/Cd/sub 1-x/S thin films, 7:25472 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Emission Spectroscopy 
Generalized standard addition method for multicomponent 
instrument characterization and elimination of interferences 
in inductively coupled plasma spectrometry, 7:25499 
Metabolism 
In vivo measurement of critical level of kidney cadmium: dose 
effect studies in cadmium smelter workers, 7:26534 
Molecular mechanisms of Cd detoxification in Cd-resistant 
cultured cells: role of metallothionein and other inducible 
factors, 7:26458 (LA—8948-PR) 
Photoionization 
Photoionization of group-IIB elements, 7:25362 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
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CADMIUM 105 
Energy Leveis 


CADMIUM 105 


Energy Levels 
18 In decay (Esub(y) = 130.94 - 3206.8 keV), 7:27154 (INIS- 
mf—6819) 
CADMIUM 106 
Energy Levels 
G factor of isomeric 10* state in **Cd and effects of neutron 
polarization of the core for Cd isotopes, 7:27155 (INIS-mf— 
6819) 
CADMIUM 109 
Tracer Techniques 
Rapid solubilization and translocation of **CdO following 
pulmonary deposition (Rats), 7:26532 
CADMIUM 110 TARGET 
Alpha Reactions 
Yields of the sup(112mg)In, sup(116mg)Sb and sup(118mg)Sb 
isomers in the (a,n), (a,pn) and (a,3n) reactions, 7:27160 
(INIS-mf—6819) 
CADMIUM CHLORIDES 
Lung Clearance 
Lung clearance of Fe,03- and CdCly-aerosols during chronic 
CdO inhalation, 7:26527 
CADMIUM IONS 
A 


dsorption 
Adsorption of cadmium and cobalt on montmorillonite as a 
function of solution composition, 7:26210 
CADMIUM ISOTOPES 
Energy Levels 
Excited state structure of Cd isotopes with A = 107 - 119, 
7:27111 (INIS-mf—6819) 
Neutron Reactions 
Cross sections for fast neutron on Se, Cd and Os isotopes, 
7:27200 
CADMIUM OXIDES 
Solubility 
Rapid solubilization and translocation of *CdO following 
pulmonary deposition (Rats), 7:26532 
CADMIUM SELENIDE SOLAR CELLS 
Fabrication 
Development of a cadmium selenide thin film solar cell. Final 
report, 7:24528 (BMFT-FB-T—79-72) 


Efficiency 
Improved efficiency of n-CdSe thin-film photoelectrodes by 
zinc surface treatment, 7:24574 
Semiconductor Materials 
Development of a cadmium selenide thin film solar cell. Final 
report, 7:24528 (BMFT-FB-T—79-72) 
CADMIUM SELENIDES 
Chemical Preparation 
Photoelectrochemical characterization of CdSe thin film 
anodes, 7:24582 
Electrical Properties 
Capacitance/voltage studies on etched and anodized single- 
crystal n-CdSe, 7:25473 
CADMIUM SULFIDE SOLAR CELLS 
Performance 
— performance all-sputter deposited CusS/CdS junctions, 
:24570 
Structural Models 
Use of test structures in production of CdS/Cu,S: photovoltaic 
devices, 7:24555 (SERI/CP—214-1403) 
Testing 
Use of test structures in production of CdS/CusS: photovoltaic 
devices, 7:24555 (SERI/CP—214-1403) 
CADMIUM SULFIDES 
Chemical Reaction Kinetics 
Bis(2,2'-biquinoline)copper(I) nitrate as an in situ 
spectrophotometric probe of cadmium sulfide/cuprous 
sulfide heterojunction formation, 7:25552 
CAFB PROCESS 
(Chemically active fluidized bed process.) 
Plants 


Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
Pilot Plants 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
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CAFFEINE 


Effects 
Accumulation of DNA growing points in caffeine-treated 
human lymphoblastoid cells, 7:26539 


Argon 40 Reactions ‘ 
Boltzmann-equation approach to high-energy nucleus-nucleus 
collisions, 7:27358 (LBL—12652) 
Atom-Atom Collisions 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
Fluorescence 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
Penning Effect 
Resonant light absorption in a Penning-ionization collision, 
7:26848 
Solvent Extraction 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
CALCIUM 40 
Energy Levels 
Lifetimes of sup(40,44)Ca excited levels (Ca: 3.90 and 5.28 
MeV states; “*Ca: 1.16 and 2.66 MeV states), 7:27054 (INIS- 
mf—6819) 


Nonlocal A-nuclear potential and hypernuclear excited states, 
7:27047 (INIS-mf—6819) 
CALCIUM 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Generation of high-frequency components in TDHF heavy-ion 
collisions, 7:27073 


Entropy 
Entropy production in high energy collisions, 7:27059 (LBL— 
12652) 
Equations of Motion 
Interaction and collective effects in classical-equations-of- 
motion calculations, 7:27359 (LBL—12652) 
CALCIUM 40 TARGET 
Alpha Reactions 
Nuclear structure approach to the calculation of the imaginary 
alpha-nucleus optical potential, 7:27070 
Reaction parameters for heavy-ion collisions, 7:26931 
Argon 40 Reactions 
Jets of nuclear matter from high energy heavy ion collisions, 
7:27063 (LBL—12652) 
Pions produced near the center-of-mass velocity in heavy-ion 
collisions, 7:27016 
Calcium 40 Reactions 
Entropy production in high energy collisions, 7:27059 (LBL— 
12652) 
Generation of high-frequency components in TDHF heavy-ion 
collisions, 7:27073 
Interaction and collective effects in classical-equations-of- 
motion calculations, 7:27359 (LBL—12652) 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Electron Reactions 
Quasi-elastic scattering of electrons by "B, “C, *’Al, *K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 
Sum rules and the model Steinwedele-Jensen modified, 7:26970 
(INIS-mf—6819) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Oxygen 16 Reactions 
Superdeformed nuclei: a new frontier, 7:27074 
Pion Minus Reactions 
Elastic ing of 7* and m7 from “Ca at 64.8 MeV, 
7:27069 (ORNL—5787) 
Pion Plus Reactions 
Elastic scattering of m* and m~ from “Ca at 64.8 MeV, 
7:27069 (ORNL—5787) 
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Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 
Proton Reactions 
First measurement of the spin rotation parameter Q for p-*°Ca 
elastic scattering at 500 MeV, 7:27071 
Reaction parameters for heavy-ion collisions, 7:26931 
Studies of (p,t) reaction mechanism employing the realistic 
deuteron and triton wave functions, 7:27064 (NSSRP—31) 
CALCIUM 42 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
2Sc; Ti - “V; Cr - Mn; Fe - Co; Pb - Bi 
isobars), 7:27049 (INIS-mf—6819) 
CALCIUM 42 TARGET 
Proton Reactions 
Energy dependence of the ratio of isovector effective 
interaction strengths 'J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 
“4 


Energy Levels 
Lifetimes of sup(40,44)Ca excited levels (*°Ca: 3.90 and 5.28 
MeV states; “*Ca: 1.16 and 2.66 MeV states), 7:27054 (INIS- 
mf—6819) 
CALCIUM 44 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
45 


Beta-Minus Decay 
Autoionization of k-shell of atom in beta decay with account 
for screening and relativistic effects, 7:27264 (INIS-mf— 
6819) 
CALCIUM OXIDES 


Vapor-phase hydration of submicrometer CaO particles, 
7:25566 
CALCIUM SULFATES 
Calibration 


Energy dependence of CaSQ,:Dy and in vivo dosimetry in 
radiotherapy, 7:27399 
CALIBRATION STANDARDS 
Reliability 
Critique of current practices in the determination of actinides, 
7:26376 


Building Codes 
Basic human values and energy conserving lifestyles or the 
implications of California's innovative new class K code, 
7:25130 (NBS-Special Pub—608) 
Energy Conservation 
Implementing building energy standards in California, 7:25113 
(LBL—11990) 
Energy Source Development 
Encouraging biomass use in California, 7:25071 
Hydroelectric Power Plants 
Reliability planning for solar electric power generation, 
7:25073 
Solar Power Plants 
Reliability planning for solar electric power generation, 
7:25073 
Terrestrial Ecosystems 
Data-based ecological modeling of ozone air pollution effects 
in a southern California mixed conifer ecosystem, 7:26081 
Sulfur dioxide and oxidant effects on Californian coastal sage 
scrub, 7:26523 ; 
Wind Power Plants 
Reliability planning for solar electric power generation, 
7:25073 
CALIFORNIUM 245 
Neutron Reactions 
Fission cross section of *““Cm from 10™* eV to 10*eV, 7:27312 
CALIFORNIUM 249 TARGET 
Neutron Reactions 
Measurement of the fission cross section of Cf at ORELA, 
7:27295 (ORNL—5787) 
CALIFORNIUM 254 TARGET 
Neutron Reactions 
Two new isotopes with N = 157: **Es and **°Cf, 7:27304 


CALIFORNIUM 255 
Half-Life 
Two new isotopes with N = 157: **Es and **°Cf, 7:27304 
CALIFORNIUM ISOTOPES 
Isotope Production 
Production of heavy actinides from interactions of **O, '*O, 
2°Ne, and **Ne with **Cm, 7:27299 
CALORIMETERS 
Energy Resolution 
Angular and energy resolution of the iron calorimeter with 
neon flash chambers as the particle detector, 7:25960 
Flash Tubes 
Angular and energy resolution of the iron calorimeter with 
neon flash chambers as the particle detector, 7:25960 
Performance 
Segmented calorimeter for high-Psub(t) jet experiments, 
7:25908 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CANADA 
See also NORTHWEST TERRITORIES 
ONTARIO 
SASKATCHEWAN 
International residential energy conservation, 7:24971 (LBL— 
11990) 
Energy Source Development 
Food and fibre or energy-implications of biomass energy for 
Canada, 7:24634 
Environmental Policy 
Address by the Honourable John Fraser, Minister of the 
Environment, Canada, 7:24931 (CONF-791163—) 
Water Quality 
Effects of acid precipitation on Canadian lakes and fisheries, 
7:26035 (CONF-791163—) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Economics 
Nuclear power in India, 7:24832 
Fuel Cycle 
Nuclear power in India, 7:24832 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Physical Radiation Effects 
Radiation effects in electrical equipment and radiocomponents. 
Chapter 5, 7:25982 
CARBAMIDE 
See UREA 
CARBENES 
Catalytic Effects 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Hydrogen Transfer 
Ab initio studies of (1,2)-hydrogen migrations in open-shell 
hydrocarbons: vinyl radical, ethyl radical, and triplet 
methylcarbene, 7:25580 
CARBON 
See also ACTIVATED CARBON 


DIAMONDS 
GRAPHITE 


Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Argon 40 Reactions 
Pions produced near the center-of-mass velocity in heavy-ion 
collisions, 7:27016 
Atmospheric 
Relation between concentrations of polynuclear aromatic 
hydrocarbons and black carbon, 7:26024 (LBL—11990) 
Carbon 12 Reactions 
New experimental data on particle production at 86 AMeV, 
7:27178 (LBL—12652) 
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CARBON 11 
Catalytic Effects 


Catalytic Effects 
Lipophilic enterobactin analogues. Terminally N-alkylated 
spermine/spermidine catecholcarb« ides, 7:25584 
Combustion Kinetics 
Burning carbon particles in the presence of water vapor, 
7:25629 
Ingestion 
Laboratory measured grazing and ingestion rates of the salp, 
Thalia democratica Forskal, and the Doliolid, Dolioletta 
gegenbauri Uljanin (Tunicata, Thaliacea), 7:26203 
(DOE/EV/00936—T3) 
Ion-Atom Collisions 
Cross section for radiative electron capture (rec) by 20-80 mev 
cl ions incident on c and cu foils, 7:26860 
Tonization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Mass Spectroscopy 
Production of small carbon samples by R.F. Dissociation of 
acetylene, 7:25796 (ANL/PHY—81-1) 





Meetings 
Carbon 1980. Preprints, 7:24213 
Monitoring 
Determination of black carbon by thermal analysis, 7:26022 
(LBL—11990) 
Determination of low-z elements simultaneously by *He- 
induced nuclear wastes, 7:26055 (LBL—11990) 
Neutron Reactions 
Neutron total cross sections of hydrogen, carbon, oxygen and 
iron from 500 keV to 60 MeV, 7:26960 
Quantitative Chemical Analysis 
Determination of black carbon by thermal analysis, 7:26022 
(LBL—11990) 
Determination of carbon in atmospheric aerosols by deuteron- 
induced nuclear reactions, 7:26054 (LBL—11990) 
CARBON 11 
Isotope Production 
Production of radioisotopes in the ORNL 86-inch cyclotron, 
7:24424 
CARBON 12 
Hypernuclei 
Widths of oA conversion of o hypernuclei, 7:26992 (ITEF— 
5(1981)) 


Ratio 
3C-"C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
Mass Spectroscopy 
3C-"°C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
Skyrme Potential 
Calculation of distorted momentum distribution of protons in 
*2C nucleus with Hartree-Fock wave functions, 7:26971 
(INIS-mf—6819) 
Wave Functions 
Calculation of distorted momentum distribution of protons in 
*2C nucleus with Hartree-Fock wave functions, 7:26971 
(INIS-mf—68 19) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Fine structure of quasimolecular states in the "*C + %C 
reaction, 7:26981 (INIS-mf—6819) 
High-spin states in ** At, 7:27279 
Deep Inelastic Heavy Ion Reactions 
Emitted particle spectra in the gas dynamical model of heavy 
ion collisions, 7:27215 (INIS-mf—6819) 
Fragmentation 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL— 12652) 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
Inelastic Scattering 
Observation of the spin flip probability in **C+ "*C inelastic 
scattering at E(**C) = 80 MeV, 7:27002 (NSSRP—31) 
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Multiplicity 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Particle Production 
New experimental data on particle production at 86 AMeV, 
7:27178 (LBL—12652) 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 


CARBON 12 TARGET 


Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Beryllium 9 Reactions 

Analysis of compound nucleus mechanism role in the beryllium 

ion reactions, 7:26980 (INIS-mf—6819) 
Carbon 12 Reactions 

Fine structure of quasimolecular states in the **C + C 
reaction, 7:26981 (INIS-mf—6819) 

Fusion cross sections for light systems, 7:27003 (ORNL—5787) 

Electron Reactions 

Quasi-elastic scattering of electrons by "'B, '*C, ?7Al, *°K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 

Taking into account of radiative corrections to the electron on 
elastic scattering cross section, 7:26973 (INIS-mf—6819) 

Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Lithium 6 Reactions 

Study on the angular distributions in the heavy ion reactions, 

7:26983 (INIS-mf—6819) 
Neutron Reactions 

Resonance structure of nucleon-nucleus interaction cross 
sections on the basis of data on one-nucleon state energies 
and simulation of compound-transition matrix elements by 
random matrix method, 7:26982 (INIS-mf—6819) 

Nitrogen 14 Reactions 

Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Nitrogen 15 Reactions 

Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Photonuclear Reactions 

12C level population, connected with electron-positron pair 
production under large angles, 7:26987 (INIS-mf—6819) 

Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 

Pion Plus Reactions 

(*,p) and (7*,d) reactions on light nuclei, 7:27012 

Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 

Systematics in pion double charge exchange, 7:27011 

Proton Reactions 

12C(p,n) "*N reaction at 120, 160, and 200 MeV, 7:27005 
(ORNL—5787) 

Analysis of (p,a) reactions on *Be and '*C, 7:26989 (INIS- 
mf—6819) 

Application of the mechanism of quasi-elastic scattering on 
intranuclear a clusters to the analysis of nuclear scaling 
phenomenon, 7:26979 (INIS-mf—6819) 

Isospin dependence of *C(p,p’)'*C*1+ transitions, 7:27000 
(NSSRP—31) 

Proton-induced muon production from nuclei, 7:27013 

Reaction parameters for heavy-ion collisions, 7:26931 

Resonance structure of nucleon-nucleus interaction cross 
sections on the basis of data on one-nucleon state energies 
and simulation of compound-transition matrix elements by 
random matrix method, 7:26982 (INIS-mf—6819) 

Spin flip asymmetry in the inelastic scattering of protons on 
2C at 24.1, 26.2 and 28 MeV, 7:27001 (NSSRP—31) 

Study on the generalized WKB approximation of the solution 
of the inverse scattering problem at the fixed energy for the 
complex potentials, 7:26984 (INIS-mf—6819) 

Silicon 28 Reactions 

180° elastic excitation functions for *C+**S, C+ ?S, 
2C+ Si, and C+ *Si at low bombarding energies, 
7:27009 

Reaction products at backward angles from **Si + 1*C, 
7:27004 (ORNL—5787) 
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Sulfur 32 Reactions 
180° elastic excitation functions for C+ **S, *C+ **S, 
2C+*Si, and C+ Si at low bombarding energies, 
7:27009 
Thickness 
Optical calibration of thickness of charge exchange carbon 
targets, 7:25808 (KFTI—80-28) 
CARBON 13 
Giant Resonance 
Isospin splitting of giant dipole resonance in ‘°C, 7:26969 
(INIS-mf—6819) 
Ratio 
13C."2C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
Mass Spectroscopy 
43C-"2C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
CARBON 13 REACTIONS 
Fusion Reactions 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
CARBON 13 TARGET 
Beryllium 9 Reactions 
Analysis of compound nucleus mechanism role in the beryllium 
ion reactions, 7:26980 (INIS-mf—6819) 
Carbon 12 Reactions 
Observation of the spin flip probability in ‘*C+ 'C inelastic 
scattering at E('*C) = 80 MeV, 7:27002 (NSSRP—31) 
Neutron Reactions 
Proton and neutron radiative capture, 7:27021 
Nitrogen 14 Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Photonuclear Reactions 
Isospin splitting of giant dipole resonance in ™C, 7:26969 
(INIS-mf—6819) 
Pion Plus Reactions 
(a*,p) and (7*,d) reactions on light nuclei, 7:27012 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Energy dependence of the ratio of isovector effective 
interaction strengths ‘J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 
Proton and neutron radiative capture, 7:27021 
Silicon 28 Reactions 
180° elastic excitation functions for *C+**S, C+ *§, 
12C+ 8Si, and C+ **Si at low bombarding energies, 
7:27009 
Sulfur 32 Reactions 
180° elastic excitation functions for *C+*%*S, %C+*S§, 
2C+ Si, and C+ *Si at low bombarding energies, 
7:27009 
CARBON 14 
Isotope Dating 
Radiocarbon dating with the Chalk River MP Tandem 
accelerator, 7:25770 (ANL/PHY—81-1) 
Mass Spectroscopy 
Earthquake dating by **C atom counting, 7:25784 
(ANL/PHY—81-1) 
Report on accelerator mass spectrometry experiments at the 
Rehovot 14UD Pelletron, 7:25776 (ANL/PHY—81-1) 
Spatial Distribution 
Comparison of several models of carbon turnover in the ocean 
with respect to their distributions of transit time and age, 
and responses to atmospheric CO2 and ™C, 7:26214 
CARBON 14 COMPOUNDS 
Biosynthesis 
Biogenesis of tritiated and carbon-14 methane from low-level 
radioactive waste, 7:24403 
Radioecological Concentration 
Carbon cycle model with latitude dependence, 7:26215 
CARBON 14 TARGET 
Proton Reactions 
Energy dependence of the ratio of isovector effective 
interaction strengths 'J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 


CARBON COMPOUNDS 
Vibrational States 
Collision-induced energy flow between vibrational modes of 
small polyatomic molecules, 7:25558 
CARBON DIOXIDE 


Atmospheric Chemistry 
Model for the progressive combustion analysis of carbonaceous 
aerosol particles, 7:26023 (LBL—11990) 
Ecological Concentration 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Ton-Molecule Collisions 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
Monitoring 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 
Raman Spectra 
High-temperature raman spectra of CO: and HO for 
combustion diagnostics, 7:25628 
Removal 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
CARBON FLUORIDES 


Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Chemical Reactions 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Ion-Molecule Collisions 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
CARBON IONS 
Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
Electron-Ion Collisions 
Electron ionization of some low-Z ions in the plane-wave Born 
approximation, 7:26846 
Ton-Atom Collisions 
Accurate quantal studies of ion-atom collisions using finite- 
element techniques, 7:26842 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Ton-Molecule Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
CARBON MONOXIDE 


In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 
Chemical Activation 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Chemical Reactions 
Direct evidence for solvent coordination in migratory CO 
insertion, 7:25589 
Ecological Concentration 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Infrared Spectra 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 
Methanation 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 





CARBON OXYSULFIDE 
Vibrational States 


CARBON OXYSULFIDE 
Vibrational States 
Collision-induced energy flow between vibrational modes of 
small polyatomic molecules, 7:25558 
CARBON STARS 
Luminosity 
Luminosity function of carbon stars in the Large Magellanic 
Cloud, 7:26646 
Observed bolometric luminosities of carbon stars, 7:26647 
Star Evolution 
Conditions for dredge-up of carbon during the helium shell 
flash and the production of carbon stars, 7:26643 
Luminosity function of carbon stars in the Large Magellanic 
Cloud, 7:26646 
Temperature Measurement 
Carbon star effective temperatures, 7:26637 
CARBON STEELS 
Corrosion 
Initial hydrogen attack kinetics in a carbon steel, 7:25390 
Fracture Properties 
Hydrogen assisted fracture of spheroidized plain carbon steels, 
7:25373 
Microstructure 
Hydrogen assisted fracture of spheroidized plain carbon steels, 
7:25373 
CARBON TETRACHLORIDE 


Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Chemical Reactions 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
CARBONIZATION 


Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 
Binding Energy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadieny! rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 
Spectroscopy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadienyl rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 
CARBOXYLIC ACID SALTS 
See also TARTRATES 
Comparative Evaluations 
Sodium and potassium benzoate and benzoic acid as eluents for 
ion chromatography, 7:25503 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
Solvent 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
CARCINOGENESIS 
Bioassay 


Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
Dose-Response Relationships 
Coal liquefaction health and environmental effects document 
(HEED), 7:24250 (PNL—4100-Pt.2) 
Risk Assessment 
Review of ***Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 
Status of chelation research: a review, 7:26393 
Use of mutant yields to compare the carcinogenic risk of 
DNA-damaging agents (X-ray; UV; EMS), 7:26409 
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CARDIOGRAPHY 
Data Processing 
ic pneumocardiogram: an application of coherent signal 
processing to cardiovascular measurement, 7:26341 
CAROTENOIDS 
Biological Effects 
Vertical distribution of diaptomid copepods in relation to body 
pigmentation, 7:26342 
CASCADE IMPACTORS 
Performance 
Influence of the expansion moisture on the depositing of 
particles in impactors, 7:26114 
CASCADE SOLAR CELLS 


Energy Gap 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
Tunnel Diodes 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
CAT SCANNING 
Standards 
Definitions, criteria, and standards for computer tomographic 
(ct) scanning (Mississippi), 7:26289 (HRP—0903517/1) 
CATALASE 
Biological Effects 
Effect of superoxide dismutase and catalase on radiation- 
induced inhibition of human lymphocyte blastogenesis, 
7:26493 (UCD—472-126) 
CATALYSTS 
Chemical Composition 
Novel Fischer-Tropsch catalysts (Patent), 7:25596 
Chemical Preparation 
Novel Fischer-Tropsch catalysts (Patent), 7:25596 
Evaluations 
Disposable catalysts in the solvent refined coal process, 7:24214 
Infrared Spectra 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
Porosity 
Review of experimental methods for determining effective 
diffusivities in catalyst pellets, 7:24176 (CSIR-CENG—319) 


Recovery 
Catalytic coal gasification: an emerging technology, 7:24201 
Sorptive Properties 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
CATAPHORESIS 
See ELECTROPHORESIS 
CATECHOL 
See PYROCATECHOL 
CAULIFLOWER 
See BRASSICA 
CAVITIES 
Detection 
Location of burns and faults at the Hanna underground coal 
gasification area using high resolution seismic, 7:24167 
(CONF-810923—) 
CAVITY RECEIVERS 
Design 
Engineering design study of conversion of solar energy to 
chemical energy through ammonia dissociation, 7:24657 
(SERI—0637-16) 


Temperature limitations of solar energy point focusing 
facilities: optimization of cavity receivers, 7:24647 (CONF- 
780447—) 

Performance Testing 

Summary of EPRI/Boeing Solar Receiver Tests at CRTF, 
7:24659 (SERI—0637-16) 

Testing 

One-quarter MW/sub t/ air cycle receiver, 7:24660 (SERI— 
0637-16) 

CAVITY RESONATORS 
Beam Bunching 

Choice of optimum length for accelerating SHF-resonator, 

7:25724 (KFTI—80-46) 
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Beam Dynamics 
Effect of transient beam loading on operation of travelling 
wave cavity accelerating system in high-energy cyclic 
accelerators, 7:25753 
Electromagnetic Fields 
Transverse modes in periodic cylindrical cavities, 7:25750 
Electron Beams 
Electron beam acceleration on the TEsub(omn)-wave, 7:25719 
(KFTI—80-46) 
CDTE SEMICONDUCTOR DETECTORS 
Charged Particle Detection 
Pulse height response of Cd-Te to heavy ions, 7:25918 


Pulse height response of Cd-Te to heavy ions, 7:25918 
CELL CULTURES 
See also CLONE CELLS 
Cell Cycle 
Cell cycle effects on mutation in CHO cells, 7:26448 
(DOE/EV/04267—3) 
Cell cycle dependent mutation in human lymphoblasts, 7:26449 
(DOE/EV/04267—3) 
Mutagenesis 
Use of-liver cell cultures in mutagenesis studies, 7:26500 
Sensitivity 
Hypomutable human cells, 7:26445 (DOE/EV/04267—3) 
CELL PROLIFERATION 
Inhibition 
Effect of superoxide dismutase and catalase on radiation- 
induced inhibition of human lymphocyte blastogenesis, 
7:26493 (UCD—472-126) 
Measuring Methods 
Preliminary lung proliferation studies, 7:26352 (LA—8948-PR) 
CELLOBIOSE 
Enzymatic Hydrolysis 
Agricultural waste treatment by means of ultrafiltration 
membrane enzymatic reactors, 7:24492 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULASE 
Biosynthesis 
Selective screening methods for the isolation of high yielding 
cellulase mutants of Trichoderma reesei. 7:26267 
Cellulolytic Activity 
cellulase and 8-glucosidase from clostridium thermocellum 
excretion, localization and purification, 7:26261 
Enzyme Activity 
1-thio-oligosaccharides as substrate analogs for investigations in 
the field of polysaccharides, 7:26260 


cellulase and B-glucosidase from clostridium thermocellum 
excretion, localization and purification, 7:26261 
CELLULOSE 
Acid Hydrolysis 
Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 
Degradation of cellulose with hydrogen fluoride, 7:24493 
Anaerobic Digestion 
Application of microcalorimetry to the study of the 
fermentation, 7:24452 
Bioconversion 
Process development studies on the bioconversion of 
celluloses, 7:24539 (LBL—11990) 


Application of microcalorimetry to the study of the 
fermentation, 7:24452 
Enzymatic Hydrolysis 
Experimental study on continuous digestion of cellulose waste 
in a combined reactor system, 7:24489 
Production of ethanol from wastes via enzymatic hydrolysis of 
cellulose, 7:24495 
Fermentation 
Anaerobic thermophilic culture system (Patent), 7:26324 


Mineralization 
Cellulolytic community of an anaerobic estuarine sediment, 
7:26325 


Gaseous fuel from biomass by flash pyrolysis, 7:24467 
Separation Processes 
Separation of lignocelluloses into highly accessible fibre 
materials and hemicellulose fraction by the steaming- 
extraction process, 7:24497 
Thermal Analysis 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 


Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 
CEMENTS 
Reaction Kinetics 
High temperature solid-solid reactions: cement, 7:25447 
(CONF-780447—) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Ai 
Use of internally labelled monoclonal antibodies, 7:26333 
RECEIVER TEST FACILITY 


Design 
SMW solar thermal test facility, 7:24648 (CONF-780447—) 
Operation of the Central Receiver Test Facility, 7:24656 
(SERI—0637-16) 


Experiment Planning 
5MW solar thermal test facility, 7:24648 (CONF-780447—) 
Research Programs 
Operation of the Central Receiver Test Facility, 7:24656 
(SERI—0637-16) 
Solar Concentrators 
Engineering study of a small-scale flux reconcentrator test 
facility. Phase I. Final report. Reconcentrator facility 
recommendation, 7:24727 (SERI—0637-16) 
Preliminary optical testing of a secondary concentrator for the 
Sandia STTF, 7:24651 (CONF-780447—) 
CENTRAL RECEIVERS 
Design 
Small particle suspensions for solar thermal collection, 7:24653 
(LBL—11990) 
Instability 
Thermal stress oscillations induced by dynamic instabilities in 
radiation-heated boiler tubes, 7:24664 
Solar Absorbers 
Small particle suspensions for solar thermal collection, 7:24653 
(LBL—11990) 
Thermal Stresses 
Thermal stress oscillations induced by dynamic instabilities in 
radiation-heated boiler tubes, 7:24664 
CEPHEIDS 
Mass 
What ‘masses’ for Cepheids, 7:26765 
Star Evolution 
Determination of the characteristics of Cepheids from B-type 
companions, 7:26764 
Stellar Winds 
Wind characteristics of the O7 n star HD 217086 in the Cep 
OB 3 association, 7:26714 
CERAMICS 
Crack Propagation 
Grain-size dependence of strength, 7:25432 


Energy variations in diffusive cavity growth, 7:25437 
Crystal Structure 
Kinetics of dissolution and crystallization in a /beta/- 
spodumene glass-ceramic, 7:25429 
Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAlO,, 7:25435 
ity 


Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAlsO,, 7:25435 
Fracture Mechanics 
Biaxial fracture studies of a glass-ceramic, 7:25436 





CEREALS 
Fractures 
Fractures 


Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAlaOx, 7:25435 
Boundaries 


Grain 
variations in diffusive cavity growth, 7:25437 
Structure of high-angle grain boundaries in metals and ceramic 
oxides, 7:25391 
Grain Size 
Grain-size dependence of strength, 7:25432 
Uses 


Solid state reactions in the system Al/sub 2/O/sub 3/-Nd/sub 
2/O/sub 3/-CaO: a system pertinent to radioactive waste 
disposal, 7:24388 

CEREALS 
See also WHEAT 
Solar Drying 
Utilization of solar buildings for drying grain, 7:24704 
CERIUM 
Effects 

Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 

CERIUM 140 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
CERIUM 141 
Environmental Transport 

Mechanisms of hydrologic transport of soil contaminants in 

Mortandad Canyon, 7:26172 (LA—8948-PR) 
CERIUM 142 
Energy Levels 

Study of the decay of ***La to levels of ***Ce using the four 

detector array, 7:27105 (DOE/ER/10494—3) 
CERIUM 144 
Beta-Minus Decay 

Decay of ‘La to levels of '“*Ce, 7:27102 (DOE/ER/10494— 

3) 


Concentration 
Measurements of filter samples of surface air, 7:26127 


See CERN PS SYNCHROTRON 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
Automation 


Towards full automation of accelerators through computer 
control, 7:25857 
Beam Monitoring 
Compensation of the resistive and reactive transverse wall 
impedance in the ISR with a feedback system, 7:25743 
Linear betatron coupling measurement and compensation in 
the ISR, 7:25740 
Procedure for obtaining transverse wall impedance and 
working line from transfer function measurements, 7:25742 
Transverse beam stability optimization based on beam transfer 
function measurement, 7:25741 
Beam-Beam Interactions 
~~ on the beam-beam limit of bunched proton beams, 
:258 
Colliding Beams 
CERN p-anti p complex, 7:25833 
Electron Cooling 


Increasing the phase-space density of high energy particle 
beams, 7:25728 
On-Line Control Systems 
Towards full automation of accelerators through computer 
control, 7:25857 
Performance 
Physics at ISR energies. 
7:25872 (BNL—51443-Vol.1) 


pairs and high p/sub T/, 
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Research Programs 
Physics at ISR Lepton pairs and high p/sub T/, 
7:25872 (BNL—51443-Vol.1) 


Stochastic Cooling 
Increasing the phase-space density of high energy particle 
beams, 7:25728 
CERN PS SYNCHROTRON 
Beam Extraction 
Ultraslow extraction with good duty factor, 7:25850 
Particle Boosters 
Shaping of proton distribution for raising the space-charge of 
the CERN PS booster, 7:25847 
CERN SPS SYNCHROTRON 
Beam Bunching 
Influence of RF noise on the lifetime of bunched proton 
beams, 7:25756 
Beam Dynamics 
Beam dynamics studies on the stored proton beam in the SPS, 
7:25869 
Beam Injection 
Low beta insertions in the SPS and their chromaticity 
correction, 7:25849 
Beam Monitors : 
Beam position measurement for proton-antiproton operation in 
the SPS, 7:25866 
Beam Position 
Beam position measurement for proton-antiproton operation in 
the SPS, 7:25866 
Beam Profiles 
Proton beam profile monitor using synchrotron light, 7:25739 
Betatron Oscillations 
Low beta insertions in the SPS and their chromaticity 
correction, 7:25849 
Colliding Beams 
CERN p-anti p complex, 7:25833 
On-Line Control Systems 
Accelerator control systems without minicomputers, 7:25859 
Continuing development of the SPS computer control system, 
7:25862 
Performance 
Recent improvements in the performance of the SPS, 7:25848 


Oxygen 16 Reactions 
First results from the LBL 88-inch cyclotron hybrid streamer 
chamber, 7:27177 (LBL—12652) 
Solvent Extraction 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
CESIUM 133 
Energy-Level Transitions 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
Multipole Transitions 
Penetration effect for the 161 keV (M1+E2) transition in 
133Cs, 7:27130 (INIS-mf—6819) 
CESIUM 137 
Beta Decay 
Experimental study of energy and angular distribution of 
internal bremsstrahlung, accompanied §-transition in *T1 
and '*"Cs, 7:27169 (INIS-mf—6819) 
Concentration Ratio 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
Gamma Spectroscopy 
Gamma-ray bore-hole logging for determining radioactive 
fallout layers in snow, 7:26183 
lung 
Experimental study of energy and angular distribution of 
internal bremsstrahlung, accompanied f-transition in 7°*T1 
and "Cs, 7:27169 (INIS-mf—6819) 


Measurements of filter samples of surface air, 7:26127 
(DOE/EML—399) 
Radioecology 
Ecological investigation of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
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Removal 
Removal of radionuclides from the water-soluble fraction of 
Hanford nuclear defense wastes, 7:24395 
CESIUM OXIDES 
Phase Studies 
Phase relations in ceramic nuclear waste forms: the 
system UO/sub 2+x/-CeO/sub 2/-ZrO/sub 2/- ThO/sub 2/ 
at 1200/degree/c in air, 7:24386 
CESR STORAGE RING 


Specifications 
CESR: the first year, 7:25877 


See LIMESTONE 
CHAMBER FURNACES 
Construction 
Tile-based stoves. A manual for the expert, 7:25680 
Wood-burning tiled stoves. A guide for the practice, 7:25711 
Performance 
Wood-burning tiled stoves. A guide for the practice, 7:25711 
CHARCOAL 
Energy Consumption 
Fuelwood and charcoal in Africa, 7:25066 


Energy Supplies 
Fuelwood and charcoal in Africa, 7:25066 


Properties 
Review and evaluation of factors affecting noble-gas 
adsorption on activated carbon, 7:24864 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGED PARTICLE DETECTION 


See also ACOUSTIC DETECTION 
ELECTRON DETECTION 
ION DETECTION 
MUON DETECTION 
PROTON DETECTION 


Shower Counters 
Simulation of proton and nucleus penetration through 
ionization calorimeter, 7:25953 
CHARGED PARTICLES 


See also ALPHA PARTICLES 
EUTERONS 


TRITONS 
Electric Charges 
Mass-independent search for fractionally charged particles, 
7:25779 (ANL/PHY—81-1) 
Energy Losses 
Non-divergent expression for charged particle slowing down, 
7:27495 
Vertex Functions 
To the problem of determination of the nuclear vertex constant 
for charged particles, 7:27143 (INIS-mf—6819) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE REACTIONS 


See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
MUON REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 


Cross Sections 
Charged particle cross section requirements for advanced 
fusion fuel cycles, 7:26961 
Multilevel Analysis 
R-matrix analyses of light-element reactions for fusion 
applications, 7:26958 
CHARGED-PARTICLE TRANSPORT THEORY 
Developments in tokamak transport modeling, 7:27442 (INIS- 
mf—6714) 
Temperature effects on charged-particle-induced cross sections, 
7:27508 
Transport equation and thermal waves, 7:27444 (INIS-mf— 
6714) 
Boltzmann Equation 
Charged particle calculations using Boltzmann transport 
methods, 7:27534 (INIS-mf—6714) 
CHARM PARTICLES 
See also CHARMED MESON RESONANCES 


Reviews 
Properties of charmed particles, 7:26893 
CHARMED MESON RESONANCES 
Particle Identification 
Observation of an eta’/sub c/ candidate state with mass 3592 
+- 5 MeV, 7:26887 
CHARS 
Chemical Reaction Kinetics 
Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 
Combustion 
Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 


Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 
Gasification 
Kinetics of char gasification reactions, 7:24443 
Swelling 
Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 
Temperature Effects 
Petrographic analysis of unaltered and thermally 
metamorphosed coal from the Hanna, Wyoming gasification 
area, 7:24146 (CONF-810923—) 
CHATTANOOGA FORMATION 
Geological Surveys 
GSA Cincinnati ‘81 field trip guidebooks. Volume II. 
Economic geology, structure, 7:24331 
CHELATING AGENTS 


See also DTPA 
EDTA 


Biological Effects 
Comments on chelation therapy, 7:26396 
Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 
Status of chelation research: a review, 7:26393 
Oral Administration 
Comments on chelation therapy, 7:26396 
Research Programs 
Chelation research at the Institute of Environmental Medicine, 
New York University Medical Center (Apes), 7:26395 
Retention 
Status of chelation research: a review, 7:26393 
CHEMICAL EXPLOSIVES 
Performance 
Ammonium nitrate explosive systems (Patent), 7:25996 
Physical 
Ammonium nitrate explosive systems (Patent), 7:25996 
Quality Assurance 
Quality assurance program for nondestructive testing, Pantex 
Plant, Mason and Hanger, Silas Mason Co., Inc., 7:25995 
(UCID—19240) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
Solar Heating 
Production of useful chemical materials using solar energy 
devices, 7:24671 (CONF-780447—) 
CHEMICAL REACTION KINETICS 
Isotope Effects 
New semiempirical method of modeling potential energy 
surfaces for generalized TST and application to the kinetic 
isotope effects in the CL_—H—H system, 7:25531 
Temperature Effects 
Heterogeneous hydrogenolysis of some fluorocarbons, 7:25595 
CHEMICAL REACTORS 
Commercialization 
Assessment of some commercial digesters in the UK, 7:24461 
Construction 
Low cost, owner built, methane generator for on farm use, 
7:24594 
Cost 
Community biogas plants: implementation in rural India, 
7:24479 
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Design 
Engineering design study of conversion of solar energy to 
chemical energy through ammonia dissociation, 7:24657 
(SERI—0637-16) 
Horizontal-rotating-drum continuous fermentor, 7:24500 
Two new types of biomass gasifiers developed at 
C.N.E.E.M.A., 7:24470 
Directories 
Directory of current gasifier research and manufacturers, 
7:24445 
Types of gasifiers and gasifier design considerations, 7:24444 
Manufacturers 
Directory of current gasifier research and manufacturers, 
7:24445 


Multi-Parameter Analysis 
Computer aided design of anaerobic digesters for energy 
production, 7:24458 
Proposals for the analytical modelling of a digester, 7:24457 
Process Heat 
Use of biogas for thermal, electrical and mechanical power 


Gastrointestinal absorption of plutonium, 7:26390 
Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 
CHEMILUMINESCENCE 


of luminol, 7:26253 (UCD—472-126) 
CHEMISORPTION 
(Dissolution or adsorption followed by chemical reaction.) 
Binding Energy 
Universal binding-energy relation in chemisorption, 7:27405 
CHERENKOV COUNTERS 
Atmospheric Cherenkov array with high efficiency and good 
angular resolution, 7:25934 
Variable area water Cherenkov detectors, 7:25965 
Calibration 
Counter calibration techniques employed in the data analysis 
for the Danish-French HEAO-3 experiment, 7:25944 
Cherenkov Counters 
Experiment to measure ‘y-rays of energy > 1000 GeV, 7:25933 
Linear Momentum Resolution 
Momentum resolution of the silica aerogel Cherenkov counters 
used in the French-Danish instrument on HEAO-3, 7:25942 
Mass Resolution 
High order electrodynamics and detector response for 
relativistic heavy ions, 7:25951 
Response Functions 
Predicted deviation from the Z* dependence of the ion 
chamber and the Cherenkov counter response on the 
HEAO-3 experiment, 7:25952 
CHICAGO 
Buildings 
Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 


engineering contract for coal preparation plant with 
the ap her 's Republic of China, 7:24276 (CONF-8106204—) 
Coal Reserves 
engineering contract for coal preparation plant with 
the People’s Republic of China, 7:24276 (CONF-8106204—) 
CHLORELLA 


Plant Growth 
Algae culture for cattle feed and water purification. Final 
report, 7:24546 (NP—2901468) 
CHLORIDES 


Spectra 
Kinetics of the reaction of Cl and CINO and CINO, and the 
photochemistry of CINO:, 7:25549 
Reaction Kinetics 


Kinetics of the reaction of Cl and CINO and CINO, and the 
photochemistry of CINOs:, 7:25549 
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Kinetics of the reaction of Cl and CINO and CINO, and the 
photochemistry of CINOs, 7:25549 
CHLORINATED AROMATIC HYDROCARBONS 
Pollution Regulations 
EPA slow in controlling PCBs, 7:24983 (CED—82-21) 
CHLORINE 
Absorption Spectra 
Kinetics of the reaction of Cl and CINO and CINO: and the 
photochemistry of CINOs, 7:25549 
Atmospheric Chemistry 
Study of the effectiveness of the C1X catalytic ozone loss 
mechanisms, 7:26065 
Binding Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Biological Effects 
Method for estimating the toxicity of chlorinated discharges, 
7:26473 (PB—252761) 
Chemical Reaction Kinetics 
Ion—molecule reactions of Cl, with Cl” and F™ , 7:25532 
Kinetics of the reaction of Cl and CINO and CINO; and the 
photochemistry of CINOs, 7:25549 
New semiempirical method of modeling potential energy 
surfaces for generalized TST and application to the kinetic 
isotope effects in the CI—H—H system, 7:25531 
Chemical Reactions 
Response to comments by W. Thiemann and B. Gabel and D. 
Midgley on chlorine disappearance in sea-water, 7:26208 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Dose-Response Relationships 
Method for estimating the toxicity of chlorinated discharges, 
7:26473 (PB—252761) 
Environmental Impacts 
Response to comments by W. Thiemann and B. Gabel and D. 
Midgley on chlorine disappearance in sea-water, 7:26208 
CHLORINE 34 
(d,t) reaction on chlorine isotopes at 23 MeV, 7:27044 
CHLORINE 35 REACTIONS 
Fusion Reactions 
Parameter scaling test of a dynamic nucleus-nucleus collision 
theory, 7:27099 
CHLORINE 35 TARGET 
Comparative Evaluations 
(d,t) reaction on chlorine isotopes at 23 MeV, 7:27044 
CHLORINE 36 
Energy Levels 
(d,t) reaction on chlorine isotopes at 23 MeV, 7:27044 
Mass Spectroscopy 
Reproducibility of isotope ratio measurements, 7:25788 
(ANL/PHY—81-1) 
Search for the **Cl isotope in natural samples by cyclotron or 
tandem accelerators, 7:25787 (ANL/PHY—81-1) 
CHLORINE 37 TARGET 
Comparative Evaluations 
(d,t) reaction on chlorine isotopes at 23 MeV, 7:27044 
Proton Reactions 
Energy dependence of the ratio of isovector effective 
interaction strengths ‘J/sub sigmatau//J/sub tau/" from 0° 
(p.n) cross sections, 7:27015 
CHLORINE IONS 
Chemical Reaction Kinetics 
Ion—molecule reactions of Cl. with Cl~ and F~ , 7:25532 
Ion-Atom Collisions 
Cross section for radiative electron capture (rec) by 20-80 mev 
cl ions incident on c and cu foils, 7:26860 
CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
CHLOROPHYLL 
Red Shift 
Reversible wavelength shifts of chlorophyll induced by a point 
charge, 7:24578 
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Characterization of a photosynthesizing reconstituted spinach 
chloroplast preparation: regulation by primer, adenylates, 
ferredoxin, and pyridine nucleotides, 7:26288 

CHONDRITES 
Carbynes 

Carbynes in meteorites: detection, low-temperature origin, and 

implications for interstellar molecules, 7:26793 
Radioactivity 

Argon-37 and argon-39 radioactivities in the Dhajala and 

Canon City meteorites, 7:26795 
CHROMATOGRAPHY 


See also GAS CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 


Data Analysis 
Algorithm for converting peak detection and tailing into 
chromatographic information, 7:25529 
CHROMIUM 
Absorption Spectroscopy 
Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Activation Analysis 
Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Biological Accumulation 
Availability of trace elements in drilling fluids to the marine 
environment, 7:24307 (CONF-800172—(Vol.2)) 
Bioavailability of selected metals from used offshore drilling 
muds to the clam Rangia cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 
Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 
Catalytic Effects 
Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Electron Spin Resonance 
Hydrolytic polymerization of chromium (III). 2. A trimeric 
species, 7:25554 
Polymerization 

Hydrolytic polymerization of chromium (III). 2. A trimeric 
species, 7:25554 

Uptake 

Availability of trace elements in drilling fluids to the marine 
environment, 7:24307 (CONF-800172—(Vol.2)) 

Bioavailability of toxic constituents of used drilling muds, 
7:26434 (CONF-800172—(Vol.2)) 

Effects of drilling mud on the growth rate of the reef-building 
coral, Montastraea annularis, 7:26439 (CONF-800172— 
(Vol.2)) 

CHROMIUM 50 
Isobaric Analogs 

Self-consistent calculations of the O* isobaric states (4*Ca - 
Sc; “Ti - “V; 5°Cr - °Mn; **Fe - Co; 28 Ph - 28 Bj 
isobars), 7:27049 (INIS-mf—6819) 

CHROMIUM 52 TARGET 
Neutron Reactions 

Measurement of differential elastic and inelastic scattering 
cross sections with 14 MeV neutrons on barium and 
chromium, 7:27199 

Photonuclear Reactions 

Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 

CHROMIUM ALLOYS 


See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 


Corrosion Resistance 
Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 
Recent developments in abrasion-resistant high chromium- 
molybdenum irons, 7:25364 


CHROMIUM-NICKEL STEELS 
Physical Radiation Effects 


Mechanical property evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 
Fabrication 
Recent developments in abrasion-resistant high chromium- 
molybdenum irons, 7:25364 
Fatigue 
Fatigue behavior of unirradiated vanadium alloys, 7:25280 
(DOE/ER—0045/7) 
Fracture Properties 
Fracture toughness measurements for unirradiated 9CR-1MO 
using electropotential techniques, 7:25287 (DOE/ER— 
0045/7) 
Heat Treatments 
Effect of heat treatment variations on 9 Cr-1 MoVNb and 12 
Cr-1 MoVW ferritic steels, 7:25291 (DOE/ER—0045/7) 
Mechanical Properties 
Mechanical property evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 
Neutron Reactions 
Experiment HFIR-MFE-T3 for low-temperature irradiation of 
miniaturized Charpy V-notch specimens of nickel-doped 
ferritic steels, 7:25273 (DOE/ER—0045/7) 
Physical Radiation Effects 
Composition and constitution effects on void swelling, 7:25242 
Sample Preparation 
TEM specimen preparation for the HFIR-MFE-RB1 
experiment, 7:25288 (DOE/ER—0045/7) 
Tensile 
Effect of 70°C irradiation on the tensile properties of 
VANSTAR-’7, 7:25281 (DOE/ER—0045/7) 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
CHROMIUM CHLORIDES 
Catalytic Effects 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, April-June 1981, 
7:24224 (DOE/ET/10626—T4) 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 
Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
Photolysis 
Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
Synthesis 
Photochemical generation of the acid-labile (8- 
hydroxyethy!)pentaaquochromium(III) ion, 7:25605 
CHROMIUM COMPOUNDS 
Photolysis 
Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
CHROMIUM HYDRIDES 
Absorption Spectra 
Photochemical generation and chemical reactivity of 
hydridopentaaquochromium(III) ions, 7:25555 
Chemical Preparation 
Photochemical generation and chemical reactivity of 
hydridopentaaquochromium(III) ions, 7:25555 
Chemical Reaction Kinetics 
Photochemical generation and chemical reactivity of 
hydridopentaaquochromium(III) ions, 7:25555 
CHROMIUM ISOTOPES 
Neutron Reactions 
Scattering cross sections of neutrons up to 3.0 MeV by 
chromium, iron and nickel isotopes, 7:27077 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
Physical Radiation Effects 
Electron microscopy studies of ferritic stainless steel structure 
under heavy ion irradiation (425 MeV chromium ions and 2 
MeV argon ions), 7:25342 (KFTI—80-44) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 











Crystal-Phase Transformations 


Crystal-Phase Transformations 
Investigation of stress induced phase transformations in 
unstabilized Cr-Ni steel by the neutron diffraction technique, 
7:25310 (KFK—3051) 
Ion Collisions 
Energy spectra and charge distribution of helium backscattered 
ions, 7:26815 (INIS-mf—6819) 
Physical Radiation Effects 
Structural changes and irradiation-induced swelling in alloys, 
7:25352 (KFTI—80-48) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Karyotype 
Chromosome instability and tumorigenesis, 7:26271 (LA—8948- 
PR) 


Chromosome analysis and sorting, 7:26269 (LA—8948-PR) 
CISTRONS 
See GENES 
CLAYS 
See also MONTMORILLONITE 
Drying 
Fluidized bed fired dryers and process plant, 7:25696 
Radionuclide Migration 
Ion transport in deep-sea sediments, 7:24374 (CONF-790304—) 
CLEAN AIR ACT 
Implementation 
Willingness to act: political and public commitment, 7:26150 
(CONF-791163—) 
CLEAN WATER ACT 
Implementation 
Impact of power plants on aquatic systems: a social 
perspective, 7:26218 (PB—252761) 
CLIMATES 
See also MICROCLIMATES 
Regional Analysis 
West virginia baseline, 7:26194 (PB—82-103672) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLONE CELLS 
Measuring Methods 
In situ identification of functional clones of lymphocytes in 
semisolid cultures utilizing immunoperoxidase methodology, 
7:26273 (UCD—472-126) 
CLOSED-LOOP CONTROL 
Closed-loop control system for a plutonium nitrate storage and 
loadout area, 7:24417 
CLOSURES 
Connecting apparatus for limited rotary of rectilinear motion 
(ii) (Patent), 7:24854 
G 


See also PROTECTIVE CLOTHING 
Man 

Industrial energy thrift scheme. Energy use in the footwear, 
leather and fur industries. Report No. 22, 7:25199 (NP— 
2902114) 

CLOUDS 

(Limited to clouds in the earth atmosphere; for interstellar clouds 

see COSMIC DUST or COSMIC GASES.) 


Cloud droplet measurement methods. A bibliography, 7:26016 
(DFVLR-MITT—81-04) 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CNRS SOLAR FACILITY 
CNRS Odeillo 1000-kW/sub th/ solar furnace utilization, 
7:24646 (CONF-780447—) 
Research Programs 
Laboratory scale facilities at Odeillo, 7:24684 (SERI—0637-16) 
Solar chemical engineering research and test activities using 
the IMW/sub th/ solar furnace at CNRS, 7:24685 (SERI— 
0637-16) 
COAL 
See also ANTHRACITE 


BITUMINOUS COAL 
BROWN COAL 
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LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Bibliographies 
Properties of coal, 7:24232 
Carbonization 


Carbonization and gasification of carbonaceous solids (Patent), 
7:24221 
Chemical Analysis 
Low-level radiation in coals utilized and ashes produced at 
New York State electric utilities, 7:24226 (LA—9106-C) 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods, 7:24187 (DOE/OR/03054—4-Vol.1) 


Chemical Properties 
Properties of coal, 7:24232 
Classification 


Relevance of coal geochemistry to coal utilization, 7:24251 
(CONF-801249—) 
Combustion 
Processing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
Combustion Products 
Oxidation state of arsenic in coal ash leachate, 7:24240 
Comparative Evaluations 
Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 
Influence of fuel nitrogen and volatiles content on the NO 
emission from the fluidized combustion of solid fuels, 
7:24273 
Recent developments in fluidized bed combustion technology 
for lignites and subbituminous coal in the USA, 7:24272 
Desulfurization 
ing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
Evaluation 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods, 7:24187 (DOE/OR/03054—4-Vol.1) 


Seventy-seventh regular meeting of the Rocky Mountain Coal 
Mining Institute, 7:24256 (CONF-8106204—) 

Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 

Fluidized-Bed Combustion 

Application of pressurized fluidized bed combustion in the 
process and chemical industries, 7:25699 

CFB summerside project: an AFBC boiler for high sulphur 
coal and wood chips, 7:25690 

Combustion of peat in a fluidized bed, 7:24267 

Combustion of coal in a multistaged pressurized fluidized bed, 
7:24269 

Combustion, gasification and heat transfer in a pilot plant 
steam generator, 7:25702 

Combustion rates in a fluidized bed combustor, 7:25703 

Commercial development of spouted/fluidized bed combustors 
in Australia, 7:25707 

Corrosion studies in coal-fired fluidized bed combustors by the 
National Coal Board, 7:25687 

Design and operation of pressurized fluidized bed combustors 
for sulphur oxide emissions control, 7:25706 

Development of a range of water tube fluidized bed boilers, 
7:25683 

Development of a commercial fluid bed package boiler, 
7:25684 

Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 

Development and operating experience of coal fired industrial 
fluidized bed boilers, 7:25688 

Experience in the design and control of water tube AFBC 
boilers, 7:25692 

Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 

First experimental results of the Flingern demonstration plant, 
7:25691 

Fluidized combustion: systems and applications, 7:25681 

Fluidized bed combustion air heater, 7:25695 

Fluidized bed fired dryers and process plant, 7:25696 
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Fluidized combustion of fuels with different ash contents, 
7:24270 

Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation, 7:24271 

Industrial coal fired fluidized bed demonstration programme: a 
progress report, 7:25693 

Influence of fuel nitrogen and volatiles content on the NO 
emission from the fluidized combustion of solid fuels, 
7:24273 

Mechanism of the sulphation of limestone during fluidized bed 
desulphurisation, 7:25705 

Mechanisms of heat transfer between a surface and a gas- 
fluidized bed for combustor application, 7:24265 

Modelling the dynamics of fluidization and combustion in a 
coal-fired foc, 7:25701 

Operation of the Georgetown University fluidized bed system, 
7:25689 

PFBC - 1000 hour programme, 7:24815 

Progress in rotating fluidized bed combustion research, 7:25709 

Recent developments in fluidized bed combustion technology 
for lignites and subbituminous coal in the USA, 7:24272 

Simplified model for no formation from fuel-nitrogen in 
fluidized bed combustion, 7:24275 

Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 

Forecasting 
World coal outlook, 7:25006 
Gasification 
Synthetic fuels and fusion, 7:24431 
Global Aspects 
World coal outlook, 7:25006 
Health Hazards 
Comparative risk assessment in the energy industry, 7:24941 
Hydraulic Transport 

Ultrasonic properties of coal slurries and flow measurements 

by cross correlation, 7:24260 
Hydrogenation 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-June 1981, 
7:24197 (DOE/PC/30080—5) 

Land Transport 

Coal trucking particulate emissions and impacts, 7:24243 

(DOE/OR/03054—4-Vol.1) 
Market 

Seventy-seventh regular meeting of the Rocky Mountain Coal 
Mining Institute, 7:24256 (CONF-8106204—) 

Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 

Mechanical Properties 

Formulations, simulations, and evaluations associated with 
thermo-mechanical and poro-elastic models for underground 
coal gasification, 7:24140 (CONF-810923—) 

Thermal effects on subsidence induced by the UCG process, 
7:24169 (CONF-810923—) 

Meetings 
Seventy-seventh regular meeting of the Rocky Mountain Coal 
Mining Institute, 7:24256 (CONF-8106204—) 

Petrography 

Petrographic analysis of unaltered and thermally 
metamorphosed coal from the Hanna, Wyoming gasification 
area, 7:24146 (CONF-810923—) 

Physical Properties 
Properties of coal, 7:24232 

Procuremen 


it 
ICRC coal supply strategy, 7:24183 (DOE/OR/03054—4- 
Vol.1) 
Radioactivity 
Low-level radiation in coals utilized and ashes produced at 
New York State electric utilities, 7:24226 (LA—9106-C) 
Rail Transport 
Rail transportation after the Staggers Act, 7:24280 (CONF- 
8106204—) 
Resource Conservation 
Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 


Risk Assessment 
Comparative risk assessment in the energy industry, 7:24941 


Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods, 7:24187 (DOE/OR/03054—4-Vol.1) 
Solvent Extraction 
Alcohols as hydrogen-donor solvents for treatment of coal 
(Patent), 7:24208 
Dissolving solid carbonaceous material (Patent), 7:24216 
Hydrogenation-solvent extraction of coal (Patent), 7:24217 


ICRC coal supply strategy, 7:24183 (DOE/OR/03054—4- 
Vol.1) 
Temperature Effects 
Petrographic analysis of unaltered and thermally 
metamorphosed coal from the Hanna, Wyoming gasification 
area, 7:24146 (CONF-810923—) 


World coal outlook, 7:25006 


Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 

Seventy-seventh regular meeting of the Rocky Mountain Coal 
Mining Institute, 7:24256 (CONF-8106204—) 

COAL DEPOSITS 
Boreholes 

Planning and state of the Belgian-German experiment of 

underground gasification, 7:24131 (CONF-810923—) 


Relevance of coal geochemistry to coal utilization, 7:24251 
(CONF-801249—) 
COAL GAS 
Chemical Analysis 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 


Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 

COAL GASIFICATION 


See also EXXON GASIFICATION PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
TEXACO GASIFICATION PROCESS 
U-GAS PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 


Conversion of coal to synthetic fuels, 7:24992 (CONF- 
801249—) 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
Heat ler - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Catalysts 
Catalytic coal gasification: an emerging technology, 7:24201 
Chemical Reactions 
Conversion of coal to gaseous fuels, 7:24175 (CONF-8004197— 
1) 
Chemical Reactors 
Coal gasifiers for synthetic fuels: application of thermodynamic 
and chemical principles reveals operating conditions for 
maximum thermal efficiency. Ntis tech note, 7:24200 (PB— 
81-970755) 
Mathematical Models 
Application of controlled temperature carbonization to avoid 
coal agglomeration during gasification, 7:24212 
Pressure Dependence 
Conversion of coal to gaseous fuels, 7:24175 (CONF-8004197— 
1) 
Process Heat Reactors 
Utilization of solid heat carriers in coal gasification using 
nuclear energy, 7:24218 
Reviews 
Conversion of coal to gaseous fuels, 7:24175 (CONF-8004197— 
1) 
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Temperature Control 
Conversion of coal to gaseous fuels, 7:24175 (CONF-8004197— 
1) 
Temperature Effects 
Catalytic coal gasification: an emerging technology, 7:24201 
COAL GASIFICATION PLANTS 
Design 


Process review discussions concerning the GKT gasification 
process, 7:24180 (DOE/OR/03054—4-Vol.1) 


Method and apparatus for gasifying with a fluidized bed 
gasifier having integrated pretreating facilities (Patent), 
7:24206 

Process review discussions concerning the GKT gasification 
process, 7:24180 (DOE/OR/03054—4-Vol.1) 

Materials Testing 

Corrosion of components in the hydrogasification of lignite, 

7:24203 


Selection of refractories for the Memphis industrial fuel gas 
demonstration plant, 7:24204 
Start-Up 
Process review discussions concerning the GKT gasification 
process, 7:24180 (DOE/OR/03054—4-Vol. 1) 
Waste Water 
ing of condensate waters from coal conversion, 7:24234 


i bio-oxidation kinetics, 7:24239 
COAL INDUSTRY 
See also MINERAL INDUSTRY 

Economic Analysis 

World coal outlook, 7:25006 
Environmental Effects 

World coal outlook, 7:25006 
Information Systems 


Regional and industrial impacts of coal conversion. Task II, 
final report, 7:24994 (DOE/EIA/06560—T2) 
Labor Relations 
Western coal export, 7:24257 (CONF-8106204—) 
Mathematical Models 
Regional and industrial impacts of coal conversion. Task I, 
final report, 7:24277 (DOE/EIA/06560—T3) 
COAL LIQUEFACTION 
See also SRC-II PROCESS 
TSL PR 


Conversion of coal to synthetic fuels, 7:24992 (CONF- 
801249—) 
Catalysis 
Iron content of pyrrhotites produced in continuous liquefaction 
units, 7:24209 


Selective hydrogenation of coal, 7:24198 (LBL—11990) 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 


Cracking 
Two stage liquefaction of coal (Patent), 7:24207 
Reaction Kinetics 


Selective hydrogenation of coal, 7:24198 (LBL—11990) 
Economic Analysis 
Environmental and economic aspects of indirect coal 
liquefaction processes: a report emphasizing the relationship 
between product mix and efficiency, 7:24245 (PB—82- 
103581) 
Environmental Effects 
Coal liquefaction health and environmental effects document 
(HEED), 7:24250 (PNL—4100-Pt.2) 
Ecological effects of coal conversion, 7:24249 (PNL—4100- 
Pt.2) 
Environmental Impacts 
Environmental and economic aspects of indirect coal 
liquefaction processes: a report emphasizing the relationship 
between product mix and efficiency, 7:24245 (PB—82- 
103581) 
Health Hazards 
Coal liquefaction health and environmental effects document 
(HEED), 7:24250 (PNL—4100-Pt.2) 
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Organic Solvents 

Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 
7:25505 

Selective hydrogenation of coal, 7:24198 (LBL—11990) 

Process Solutions 
Dissolving solid carbonaceous material (Patent), 7:24216 
Research Programs 

Future directions for Federal support of coal liquefaction, 

7:242C2 
Reviews 
Recent insights in the synthesis of hydrocarbons from CO and 
Ho, 7:24484 
Solvent Extraction 
Two stage liquefaction of coal (Patent), 7:24207 
COAL LIQUEFACTION PLANTS 
Economic Impact 

Synthetic fuel development in Kentucky, 7:24993 (CONF- 

8011131—) 
Energy Balance 

Synthetic fuel development in Kentucky, 7:24993 (CONF- 

8011131—) 
Labor 

Synthetic fuel development in Kentucky, 7:24993 (CONF- 

8011131—) 
Raw Materials 

Synthetic fuel development in Kentucky, 7:24993 (CONF- 

8011131—) 
Residues 

Process review discussions concerning the GKT gasification 

process, 7:24180 (DOE/OR/03054—4-Vol.1) 
Valves 

Service trial of a silicon carbide valve stem in a let-down 

valve, 7:24205 
Waste Water 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Water Pollution Abatement 
Thiocyanate bio-oxidation kinetics, 7:24239 
COAL LIQUIDS 
Chemical Analysis 

SRC-1 Demonstration Plant analytical laboratory, 7:24188 
(DOE/OR/03054—4-Vol.1) 

Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol. 1) 

Chemical Composition 

Effect of solids addition on dissolver performance, 7:24196 

(DOE/OR/03054—4-Vol.2) 
Distillation 

Coal process development unit (CPDU) data analysis, 7:24191 

(DOE/OR/03054—4-Vol.2) 
Extraction 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 

Fractionation 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. ly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—T5) 

Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 

Freeze Protection 

Process requirements and recommendations for temperature 

maintenance, 7:24177 (DOE/OR/03054—4-Vol.1) 


Evaluation of the ebullated-bed hydrocracker for the SRC-1 
Demonstration Plant, 7:24186 (DOE/OR/03054—4-Vol.1) 


Evaluation of the LC-finer process development unit (PDU) 
runs, 7:24185 (DOE/OR/03054—4-Vol.1) 
Materials Handling 
Process requirements and recommendations for temperature 
maintenance, 7:24177 (DOE/OR/03054—4-Vol.1) 
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Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 
Pumping 
Process requirements and recommendations for temperature 
maintenance, 7:24177 (DOE/OR/03054—4-Vol. 1) 
Purification 
Review of experimental methods for determining effective 
diffusivities in catalyst pellets, 7:24176 (CSIR-CENG—319) 


Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—T5) 

Quantitative Chemical Analysis 
Chemistry and structure of coal derived asphaltenes and 


preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 


Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 

Solvent Extraction 

Coal process development unit (CPDU) data analysis, 7:24191 

(DOE/OR/03054—4-Vol.2) 
COAL MINES 


Equipment 
Flexibie shaft and roof drilling system (Patent), 7:24254 
Fires 
Burnout control of fires in abandoned coal mines and waste 
banks by in-situ combustion, 7:24263 (CONF-810923—) 


The geologic character of some coal wants at the Westland 
Mine in southwestern Pennsylvania. Report of 
investigations/1981, 7:24252 (PB—82-104381) 

Site Selection 

Coal mine siting for the Ohio River Basin energy study, 

7:24248 (PB—82-108119) 
COAL MINING 


See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 


Risk Assessment 
Comparative risk assessment in the energy industry, 7:24941 
Technology Assessment 
Acid mine drainage impacts on groundwater, 7:26204 (LBL— 
11990) 
COAL PREPARATION 
Cost Benefit Analysis 
Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 


Seventy-seventh regular meeting of the Rocky Mountain Coal 
Mining Institute, 7:24256 (CONF-8106204—) 
COAL PREPARATION PLANTS 
Design 
Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 
Design engineering contract for coal preparation plant with 
the People’s Republic of China, 7:24276 (CONF-8106204—) 
Economics 
Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 
COAL SEAMS 
Directional Drilling ‘ 
Potential advantages to water jet drilling for use in in-situ coal 
gasification processes, 7:24211 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 


Adsorption 


COAL-FIRED MHD GENERATORS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
COASTAL REGIONS 
Land Use 
Coastal zone assessment program, 7:26229 (LBL—11990) 


Coastal zone assessment program, 7:26229 (LBL—11990) 
COASTAL WATERS 
Mobile Pollutant Sources 
Inventory of emissions from marine operations within the 
california coastal waters. Final report, 7:26060 (PB—82- 
105099) 
COBALT 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Sorptive Properties 
Thermodynamics of sulfur chemisorption on metals. III. Iron 
and cobalt, 7:25538 
COBALT 54 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
Sc; “Ti - “V; Cr - Mn; §*Fe - Co; % Ph - Bi 
isobars), 7:27049 (INIS-mf—6819) 
COBALT 59 TARGET 
Helium 3 Reactions 
Analysis of pre-equilibrium nuclear reactions with compound 
particles, 7:27030 (INIS-mf—6819) 
Neutron Reactions 
Neutron capture cross section standards for BNL-325, 7:27283 
COBALT 60 TARGET 
Neutron Reactions 
Present status of two successive neutron-capture cross sections. 
Use of chart of the nuclides (half-life), 7:27176 (JAERI-M— 
8769) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 


Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Corrosion Resistance 
Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 
COBALT BASE ALLOYS 
Corrosion 
Corrosion studies in coal-fired fluidized bed combustors by the 
National Coal Board, 7:25687 
COBALT COMPLEXES 
Chemical Preparation 
Preparation, unusual spectral properties, and structural 
characterization of (terpyridien)(tetrahydroborato- 
H,H’)cobalt, 7:25579 
Molecular Structure 
Preparation, unusual spectral properties, and structural 
characterization of (terpyridien)(tetrahydroborato- 
H,H’)cobalt, 7:25579 
Structural Chemical Analysis 
Preparation, unusual spectral properties, and structural 
characterization of (terpyridien)(tetrahydroborato- 
H,H’)cobalt, 7:25579 
COBALT COMPOUNDS 
Catalytic Effects 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
COBALT IONS 


Adsorption of cadmium and cobalt on montmorillonite as a 
function of solution composition, 7:26210 
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Retention 


COBALT OXIDES 
Retention 


Analysis of the long term lung retention of cobalt oxide and 

cobalt nitrate aerosols in dogs, 7:26525 
COBALT SULFIDES 
Catalytic Effects 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
COCOMBUSTION 
Feasibility Studies 
Economics of combustion energy from crop residue, 7:24813 
CODFISH 
Population Density 

Some effects of parameter uncertainty in density-independent 
and density-dependent Leslie models for fish populations, 
7:26241 

CODONS 
Biological Pathways 
AUG is the only initiation codon in eukaryotes, 7:26284 
COFIRING 
See COCOMBUSTION 
CO-GENERATION 
See COGENERATION 

Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 

Cogeneration opportunities in rural areas, 7:25208 (NP— 
2901980) 

Cogeneration of ethanol from I.C. Engine Powerplants: an 
economical and convenient method to supply process energy 
for ethanol production, 7:25209 (NP—2901980) 

Cogeneration of electricity using waste heat from natural gas 
pumping stations: an emerging cogeneration technology that 
can add significant electrical capacity in Kansas, 7:24324 
(NP—2901980) 

Farm mini-cogeneration system: the application of 
cogeneration concepts to farm biogas energy systems, 
7:25211 (NP—2901980) 

Kiln drying wood through cogeneration: a survey of the 
potential of using waste heat from I.C. engines in municipal 
power plants to supply heat for kiln drying wood, 7:25212 
(NP—2901980) 

COGENERATION 
Economics 

Cogeneration: an electric utility's view, 7:25034 (CONF- 

8011131—) 
Energy Conservation 
Cogeneration--the promise is now, 7:24965 


Organizational, interface and financial barriers to the 
commercial development of community energy systems, 
7:25056 (LBL—11990) 

Technology Assessment 

Cogeneration assessment methodology: assessing the 
cogeneration potentials of I.C. engine prime movers, 7:25198 
(NP—2901977) 

COKE 
Carbonization 

Carbonization and gasification of carbonaceous solids (Patent), 

7:24221 


Carbonization and gasification of carbonaceous solids (Patent), 
7:24221 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Water Pollution Abatement 
Thiocyanate bio-oxidation kinetics, 7:24239 
COLLAGEN 
Biosynthesis 
Coal fly ash induced fibrosis in lung organ culture, 7:26480 
(UCD—472-126) 
COLLECTIVE MODEL 
Collective excitations of hydrodynamical type in nuclear 
matter, 7:27335 (INIS-mf—6819) 
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BCS Theory 
Internal nucleus excitation at collective motion with large 
amplitude, 7:27332 (INIS-mf—6819) 
Functions 


Hypergeometric 
Fluctuations of parameters determining the nuclear shape in 
proper coordinate system, 7:27320 (INIS-mf—6819) 
Lie Groups 
Lie group representation on the basis of homogeneous 
polynomials and collective motion of atomic nuclei, 7:27323 
- (INIS-mf—6819) 
COLLIDING BEAMS 
Beam-Beam Interactions 
Choice of bunch parameters in single pass colliders, 7:25767 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 


Effects of electrostatic trapping on neoclassical impurity 
transport in a collision-dominated plasma, 7:27457 


Effects of electrostatic trapping on neoclassical impurity 
transport in a collision-dominated plasma, 7:27457 
Model for particle transport in high-density plasmas, 7:27471 
COLONY FORMATION 
Stimulation 
Effect of T-lymphocyte depletion and allogenetic pairing on 
the formation of lymphocyte colonies in semisolid mixed 
lymphocyte cultures, 7:26275 (UCD—472-126) 
COLOR MODEL 
Symmetry Breaking 
Some thoughts on the mass of the top quark, 7:26905 
COLORADO 
Building Codes 
Evaluation of the nonresidential energy conservation building 
standards of the State of Colorado, 7:25125 (NBS-Special 
Pub—608) 
Energy Efficiency Standards 
Simplified procedure for the use of solar energy in complying 
with the Colorado energy conservation standards for 
residential buildings, 7:25135 (NBS-Special Pub—608) 
Oil Shale Deposits 
Geohydrology and surface water hydrology programs of the 
equity/DOE BxX in situ oil shale project Rio Blanco County, 
Colorado, 7:24338 
Oil shale: a framework for development, 7:24345 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Coal-Fired MHD Generators 
MHD steam power - promise, progress, and problems, 7:25083 
Efficiency 
MHD steam power - promise, progress, and problems, 7:25083 
Fluidized-Bed Combustors 
PFBC - 1000 hour programme, 7:24815 
Gas Turbines 
PFBC - 1000 hour programme, 7:24815 
Synthetic Fuels 
UCG fuel for intermediate-load power plants, 7:24158 (CONF- 
810923—) 
COMBUSTION 


See also COCOMBUSTION 
FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
REVERSE COMBUSTION 


Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation (Dependence on particle size in 
feed), 7:24271 
COMBUSTION CHAMBERS 
Heat Transfer 
Engine combustion studies, 7:25217 (LBL—11990) 
Heat transfer with combustion, 7:25216 (LBL—11990) 
Turbulent Flow 
Engine combustion studies, 7:25217 (LBL—11990) 
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COMBUSTION KINETICS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Model for the progressive combustion analysis of carbonaceous 
aerosol particles, 7:26023 (LBL—11990) 
COMBUSTION PRODUCTS 
Health Hazards 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Raman Spectra 
High-temperature raman spectra of CO. and H2O for 
combustion diagnostics, 7:25628 
COMMERCIAL BUILDINGS 
Energy Conservation 
Commercial and institutional conservation: a state perspective, 
7:25105 (CONF-8011131—) 
Consumption 


Building energy data compilation, analysis, and demonstration, 
7:25123 (LBL—11990) 
Energy Efficiency Standards 
Evaluation of the nonresidential energy conservation building 
standards of the State of Colorado, 7:25125 (NBS-Special 
Pub—608) 
Energy Management 
Energy management in Sears, Roebuck and Company: 
commercial case study, 7:25107 (CONF-8011131—) 
Infrared Thermography 
Commercial/industrial heat loss, 7:25166 
Solar Air Conditioning 
Experiences in solar cooling systems, 7:24694 
Solar Space Heating 
Performance comparison of solar space heating systems of 
selected active sites in the national solar data network, 
7:24693 
COMMERCIAL SECTOR 
Energy Conservation 
Energy conservation in the commercial sector, 7:25104 
(CONF-8011131—) 
Energy Consumption 
Life-cycle cost analysis of commercial buildings, 7:25112 
(LBL—11990) 
COMMUNITIES 
District Heating 
Heat supply system for the community of Sent, 7:25072 
Energy Analysis 
Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
Total Energy Systems 
Utilization of solar, wind and biogas energies in a rural energy 
centre for arid zone of India: a total energy concept, 7:25079 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACTS 
Fabrication 
Method for preparing porous metal hydride compacts (Patent), 
7:24436 
COMPARATIVE EVALUATIONS 
Pickup Reactions 
(d,t) reaction on chlorine isotopes at 23 MeV, 7:27044 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEXES 


Flash photolysis-pulse radiolysis spectroscopy. Reactions of 
photoexcited metalloporphyrins with short-lived radicals, 
7:25609 


Radiolysis 
Flash photolysis-pulse radiolysis spectroscopy. Reactions of 
photoexcited metalloporphyrins with short-lived radicals, 
7:25609 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 


Fatigue aging of adhesive bonds, 7:25676 
Failures 


Failure modes and durability of kevlar/epoxy composites, 
7:25441 


COMPUTER NETWORKS 
Data Base Management 


Fractures 
On the specimen dependence of unidirectional 
boron/aluminum fracture toughness, 7:25442 
Mechanical Properties 
Mechanical properties of mica insulation, 7:24801 (EPRI-EL— 
2211) 
COMPOSTING 
Waste Heat Utilization 
Manure cellar as a source of heat, 7:25202 
COMPOUND NUCLEI 
Energy Levels 
Size and shape of the compound states in deformed heavy 
nuclei, 7:27211 (INIS-mf—6819) 
COMPOUND-NUCLEUS REACTIONS 
Nuclear Theory 
Dynamics of nuclear coalescence or reseparation, 7:27373 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 
Criticality of 4.3 wt% uranium-235 enriched UO: rods in 
uranyl nitrate solution containing gadolinium, 7:25640 
Permeability enhancement using explosive techniques, 7:24287 
A Codes 
Thermal-hydraulic analysis of a cylindrical blanket module 
using ATHENA code, 7:27579 
D Codes 
Comparison of observed and predicted sector-averaged air 
concentrations for elevated releases of fluorescein particles, 
7:26066 
Investigation of blowdown problems with the computer code 
DRIX-2D, 7:24894 
H Codes 
Heliostat characterization at the Central Receiver Test 
Facility, 7:24663 
Inventories 
COSMIC: 1981 catalog of computer (programs in energy), 
7:27607 (NASA-CR—163916) 
P Codes 
Transport calculation of gamma rays including bremsstrahlung 
by the discrete ordinates - code PALLAS, 7:24890 
S Codes 
SATDSK: A numerical simulation of the magnetic field due to 
saturated iron in cyclotron poletips, 7:25730 
SOLAR3%: a conceptual computer aid in energy conserving 
design, 7:25148 
Codes 


Measurements of moderator temperature coefficients of 
reactivity for pressure-tube-type reactors (WIMS code), 
7:24857 

Modifications of WATER: a large-range thermodynamic and 

rt water property FORTRAN-IV computer program 
(HTGR), 7:24825 (WP—106) 
COMPUTER NETWORKS 

Experiment oriented district computer system at the KFA 

Juelich, 7:27608 (Juel-Conf—39) 
Data Base 

Distributed file system architecture supporting high 
availability, 7:27617 (LBL—13452) 

Implementation of distributed transactions, 7:27613 (LBL— 
13452) 

Mutual consistency of copies of files based on request 
characteristics, 7:27614 (LBL—13452) 

Performance of two phase locking, 7:27616 (LBL—13452) 

Promising approach to distributed query processing, 7:27625 
(LBL—13452) 

Quorum-based commit protocol, 7:27612 (LBL—13452) 

Robust and efficient protocol for checking the availability of 
remote sites, 7:27611 (LBL—13452) 

Selective broadcast in packet-switched networks, 7:27620 
(LBL—13452) 

Site initialization, recovery, and back-up in a distributed 
database system, 7:27618 (LBL—13452) 

Use of optimistic methods for concurrency control in 
distributed databases, 7:27615 (LBL—13452) 





COMPUTER NETWORKS 
Data Base Management 


View definition and generalization for database integration in 
multibase: a system for heterogeneous distributed databases, 
7:27619 (LBL—13452) 

Data Processing 

Distributed file system architecture supporting high 
availability, 7:27617 (LBL—13452) 

Data Transmission 

BX.25 Certification Facility, 7:27622 (LBL—13452) 

Correct and efficient scheduling of transactions in a highly 
parallel database machine, 7:27624 (LBL—13452) 

Design of the CSNET Name Server, 7:27623 (LBL—13452) 

Performance analysis of a shortest-delay protocol, 7:27621 
(LBL—13452) 


Performance 
Gemini: a reliable local network, 7:27609 (LBL—13452) 


Implementation of distributed transactions, 7:27613 (LBL— 
13452) 
Test Facilities 
BX.25 Certification Facility, 7:27622 (LBL—13452) 
COMPUTERIZED TOMOGRAPHY 
Capacitors 
Nonmedical application of computed tomography to power 
capacitor quality assessment, 7:25991 
COMPUTERS 
Uses 
Computing in magnetic fusion, 7:27552 
INCRETES 


Strength 
Degradation of concrete caused by concentrated solar 
radiation, 7:25448 (CONF-780447—) 
Materials Testing 
Degradation of concrete caused by concentrated solar 
radiation, 7:25448 (CONF-780447—) 
Solar Radiation 
Degradation of concrete caused by concentrated solar 
radiation, 7:25448 (CONF-780447—) 
CONDENSATION NUCLEI 
Radiolysis 
Radiolytic formation of condensation nuclei, 7:26143 
CONDENSED AROMATICS 


See also BENZOPYRENE 
DIMETHYLBENZANTHRACENE 
FLUORENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 


Metabolites 
Synthesis of oxides and dihydrodiols of the most mutagenic 
polycyclic aromatic hydrocarbons, 7:26442 
(DOE/EV/04267—3) 
Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methy! anthracene; 
methyl naphthalene; methyl pyrene; methy! pheny] ether), 
7:24222 (DOE/ET/10626—T2) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
M 
Synthesis and mutagenic activity of the five isomeric 
azafluoranthenes, 7:26443 (DOE/EV/04267—3) 


Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny] ether), 
7:24222 (DOE/ET/10626—T2) 

Spin-Lattice Relaxation 

Spin-lattice relaxation parameters in the quantitative 
determination of condensed aromatic compounds by carbon- 
13 nuclear magnetic resonance spectrometry 
(Hexahydropyrene, octahydrophenanthrene, 1-phenyloctane, 
and xanthone), 7:25502 
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Synthesis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methy! anthracene; 
methyl! naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
CONFERENCES 
See MEETINGS 
CONGENITAL DISEASES 
Response Modifying Factors 
Increased radiosensitivity of a subpopulation of T-lymphocyte 
progenitors from patients with Fanconi’s anemia, 7:26360 
(UCD—472-126) 
CONIFERS 
See also PINES 
Biological Stress 
Data-based ecological modeling of ozone air pollution effects 
in a southern California mixed conifer ecosystem, 7:26081 
Productivity 
Impact of oxidant air pollution on ponderosa and Jeffrey pine 
cone production, 7:26511 
CONNECTORS 
Connecting apparatus for limited rotary of rectilinear motion 
(ii) (Patent), 7:24854 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
Symmetry 
Manifest and hidden symmetries, 7:26915 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF 


Ecosystems 
Effect of upwelling on phytoplankton productivity on the 
outer southeastern US continental shelf, 7:26198 
(DOE/E v /00936—T3) 
Baseline Ecology 
Laboratory measured grazing and ingestion rates of the salp, 
Thalia democratica Forskal, and the Doliolid, Dolioletta 
gegenbauri Uljanin (Tunicata, Thaliacea), 7:26203 
(DOE/EV/00936—T3) 
Benthos 
Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. IV. The effects of 
drilling discharges on the benthic community, 7:24300 
(CONF-800172—(Vol.1)) 
Exploratory Wells 
Environmental monitoring study to assess the impact of 
drilling discharged in the Mid-Atlantic. II. An experimental 
design and statistical methods to evaluate impacts on the 
benthic environment, 7:24298 (CONF-800172—(Vol.1)) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
Closed-loop control system for a plutonium nitrate storage and 
loadout area, 7:24417 


Experimental and theoretical evaluation of control strategies 
for active solar energy systems, 7:24676 (LBL—11990) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
COOK INLET 

See GULF OF ALASKA 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR COOLING SYSTEMS 


Environmental Impacts 
Relevance of cost-benefit analyses in choosing among 
alternative cooling technologies (Impacts on aquatic 
ecosystems), 7:26220 (PB—252761) 
COPEPODS 
See also ZOOPLANKTON 
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Biochemical Reaction Kinetics 
Nitrogen regeneration by the subtropical marine copepod 
Eucalanus pileatus, 7:26285 (DOE/EV/00936—T3) 
Diet 
Ecological implications of fecal pellet size, production and 
consumption by copepods, 7:26202 


Grazing by copepods in the Peru upwelling, 7:26286 
(DOE/EV/00936—T3) 
Metabolism 
Calanoid copepod feeding: grazing on small and large particles, 
7:26197 (DOE/EV/00936—T3) 
Population Dynamics 
Laboratory measured grazing and ingestion rates of the salp, 
Thalia democratica Forskal, and the Doliolid, Dolioletta 
gegenbauri Uljanin (Tunicata, Thaliacea), 7:26203 
(DOE/EV/00936—T3) 
Distribution 
Vertical distribution of diaptomid copepods in relation to body 
pigmentation, 7:26342 
COPPER 
Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 
Availability 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Carbon 12 Reactions 
New experimental data on particle production at 86 AMeV, 
7:27178 (LBL—12652) 
Catalytic Effects 
Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 
Channeling 
Dechanneling cross section for defect clusters in Cu single 
crystals, 7:25308 (KFK—3051) 
Particle 


Transport 
Spatial-angular distributions of high-current electron beam in 
matter, 7:27383 (INIS-mf—6819) 
Creep 
Embrittlement of copper due to segregation of oxygen to grain 
boundaries, 7:25389 
Crystal Defects 
Dechanneling cross section for defect clusters in Cu single 
crystals, 7:25308 (KFK—3051) 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Electronic Structure 
Non-muffin-tin and relativistic interaction effects on the 
electronic structure of noble metals, 7:25357 


Electrorefining of copper from a cuprous ion complexing 
electrolyte, 7:25381 
Embrittlement 
Embrittlement of copper due to segregation of oxygen to grain 
boundaries, 7:25389 
Ton Collisions 
Energy spectra and charge distribution of helium backscattered 
ions, 7:26815 (INIS-mf—6819) 
Ton-Atom Collisions 
Cross section for radiative electron capture (rec) by 20-80 mev 
cl ions incident on c and cu foils, 7:26860 


Magnet materials studies in the Solid State Division, ORNL, 
7:25439 (CONF-801237—) 
Materials Testing 
Determination of stresses in materials by neutron diffraction, 
7:25309 (KFK—3051) 
Metabolism 
Trace metals metabolism in marine animals, 7:26475 (PNL— 
4100-Pt.2) 
Neon 20 Reactions 
2°Ne-induced reactions with Cu and *’ Au at 8.6 and 12.6 
MeV/nucleon, 7:27097 


Neutron Reactions 
Double differential neutron scattering cross sections for Fe, 
Cu, Ni and Pb between 8 and 12 MeV, 7:27075 
Physical Radiation Effects 
materials studies in the Solid State Division, ORNL, 
7:25439 (CONF-801237—) 
Radiation in the stabilizer in a superconducting 
magnet, 7:27517 (CONF-801237—) 
Theory for void nucleation and its comparison with 
experiments, 7:25241 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
Stress Analysis 
Determination of stresses in materials by neutron diffraction, 
7:25309 (KFK—3051) 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
COPPER 61 
Intermediate Structure 
Intermediate structure in proton resonances, 7:27090 (INIS- 
mf—6819) 
COPPER 63 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Neutron Reactions 
Elastic neutron scattering from “Cu, Cu, **Fe and **Fe 
from 8 to 12 MeV, 7:27101 
Population of levels in sup(63,65)Cu in inelastic scattering of 
reactor fast neutron, 7:27080 (INIS-mf—6819) 
Proton Reactions 
Cross sections for the (p,yo) and (py:) reactions on *Cu and 
Cu, 7:27089 (INIS-mf—6819) 
Reaction parameters for heavy-ion collisions, 7:26931 
COPPER 65 
Energy Levels 
Structure of the Cu excited states, 7:27081 (INIS-mf—6819) 
COPPER 65 TARGET 
Neutron Reactions 
Elastic neutron scattering from “Cu, “Cu, **Fe and *Fe 
from 8 to 12 MeV, 7:27101 
Population of levels in sup(63,65)Cu in inelastic scattering of 
reactor fast neutron, 7:27080 (INIS-mf—6819) 
Proton Reactions 
Cross sections for the (p,‘yo) and (py:) reactions on Cu and 
Cu, 7:27089 (INIS-mf—6819) 
COPPER ALLOYS 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Electronic Structure 
Nonlinear composition dependence of the Fermi-surface 
dimensions in alpha-phase copper-germanium alloys, 7:25360 
COPPER CHLORIDES 
Complexometry 
Importance of ground state complex formation in the cuprous 
chloride sensitized photoisomerization of cis,cis-1,5- 
cyclooctadiene to tricyclo[3.3.0.0? *Joctane, 7:25608 
COPPER COMPLEXES 
Chemical Reaction Kinetics 
Bis(2,2'-biquinoline)copper(I) nitrate as an in situ 
spectrophotometric probe of cadmium sulfide/cuprous 
sulfide heterojunction formation, 7:25552 
Photochemical Reactions 
Ligand control of the mechanism of photosensitization by 
copper(I) compounds, 7:25606 
Photolysis 
Importance of ground state complex formation in the cuprous 
chloride sensitized photoisomerization of cis,cis-1,5- 
cyclooctadiene to tricyclo[3.3.0.0? *Joctane, 7:25608 
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COPPER IONS 
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COPPER IONS 
Ton Sources 
Multicharged ion source for electrostatic accelerator with 
external injector, 7:25813 (KFTI—80-28) 
COPPER ISOTOPES 
Isotope Separation ; 
Centrifugal mass separation in laser-initiated vacuum arcs, 
7:24369 
COPPER OXIDES 
Infrared Spectra 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 


Properties 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
COPPER SULFIDE SOLAR CELLS 
Performance 


High performance all-sputter deposited CugS/CdS junctions, 

7:24570 
Structural Models 

Use of test structures in production of CdS/Cu2S: photovoltaic 

devices, 7:24555 (SERI/CP—214-1403) 
Testing 

Use of test structures in production of CdS/CwS: photovoltaic 

devices, 7:24555 (SERI/CP—214-1403) 
COPPER SULFIDES 
Atom Transport 

Cross diffusion of Cd and Zn in CueS formed on Zn/sub 

x/Cd/sub 1-x/S thin films, 7:25472 
COPPICES 
Productivity 

Coppice forests in Italy: their potential for energy, 7:24615 

Coppice willow for biomass in the UK, 7:24612 

Method for the estimation of above-ground biomass and 
biomass production in classical coppice and first results, 
7:24614 

Research Programs 
Coppiced trees as energy crops (Poplars, willows, and oak 
trees), 7:24613 
Resource Potential 
Coppice forests in Italy: their potential for energy, 7:24615 
CORALS 
Contamination 

Effects of an offshore drilling fluid on selected corals, 7:26437 
(CONF-800172—(Vol.2)) 

Effects of drilling mud on the growth rate of the reef-building 
coral, Montastraea annularis, 7:26439 (CONF-800172— 
(Vol.2)) 

Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:26438 (CONF-800172— 
(Vol.2)) 

Growth 


Effects of drilling mud on the growth rate of the reef-building 
coral, Montastraea annularis, 7:26439 (CONF-800172— 
(Vol.2)) 

Metabolism 

Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:26438 (CONF-800172— 
(Vol.2)) 

CORN STOVER 
See AGRICULTURAL WASTES 
CORNEA 
Early Radiation Effects 
~— effects of ionizing radiation on epithelium of the cornea, 
:26370 
Scanning Electron Microscopy 
a ~ of ionizing radiation on epithelium of the cornea, 
:26370 
CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 
COSMIC DUST 
Nucleation 
= pate processes around red giants and supergiants, 
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COSMIC GAMMA BURSTS 
Einstein observations of the 1978 November 19 gamma ray 
burst source field, 7:26608 
Coordinates 
Recent precise location of y ray bursts, 7:26611 
Cosmic Ray Flux 
Gamma-ray burst measurements at low fluxes, 7:26612 


Spectra 
Model for the cosmic ‘y-ray burst event on March 5, 1979, 
7:26610 
Gamma Detection 
¥ ray bursts observation with the French-Soviet Signe 
programme, 7:26603 
Atmospheric fluorescence pulse profiles for impulsive X- and 
‘y-ray bursts, 7:26606 
Cosmic origin of the atmospheric fluorescence pulses recorded 
at Gulmarg, 7:26605 
Observations of a weak gamma-ray burst, solar flare event, and 
other hard X-ray sources by a balloon-borne detector array, 
7:26602 
Origin of the unique gamma ray burst of March 5, 1979, 
7:26609 
Gamma Radiation 
Do gamma-ray bursts contain photons of energies > = 1 GeV, 
7:26604 


Gamma-ray bursts: discussion on the log N-log S curve, 
7:26613 
COSMIC GAMMA SOURCES 
See also COSMIC GAMMA BURSTS 
Interstellar clouds as cosmic ‘y-ray sources, 7:26688 
Cosmic Ray Flux 
Limits to extragalactic cosmic rays from gamma ray fluxes, 
7:26711 
Low energy gamma ray observations of NGC 4151, 7:26704 
Relative contribution of various processes to the flux of cosmic 
gamma rays, 7:26700 
Energy Spectra 
Medium energy gamma rays from the galactic center direction, 
7:26632 
Observation by COS-B of the gamma-ray source 2CG195 +04, 
7:26692 
Gamma Detection 
Arrival direction of energetic cosmic rays measured with a fast 
timing Cerenkov light technique, 7:26581 
Diffuse cosmic and atmospheric gamma radiations observed 
from a large spark chamber in 5 - 100 MeV energy range, 
7:26630 
Gamma Radiation 
Comparison of the distributions throughout the galaxy of 
gamma-ray emission and radio synchrotron radiation, 
7:26697 
COS-B observations of gamma-ray emission from local galactic 
features, 7:26694 
Further COS-B evidence for gamma-ray emission from 3C273, 
7:26705 
Gamma rays from specific molecular clouds, 7:26629 
New large-scale properties of the galactic gamma radiation 
observed by COS-B in the context of the diffuse emission 
within the galactic disc, 7:26699 
New look at the diffuse y-ray spectrum between 0.1 and 200 
MeV, 7:26710 
Statistical study of y-rays from giant molecular clouds on a 
galactic scale, 7:26684 
Gamma Spectra 
Measurements of diffuse gamma rays above 4 MeV in the 
galactic center region, 7:26631 
Gamma Spectroscopy 
Origin of 0.511 MeV emission from the galactic center, 7:26617 
Star Models 
Precursor active galaxies, active galaxies and the X-ray and 
gamma-ray background, 7:26709 
Variations 
Search in the COS-B data for time variability of galactic 
gamma-ray sources, 7:26693 
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COSMIC GASES 


Bremsstrahlung 
Electron bremsstrahlung from interstellar clouds, 7:26620 
Cosmic Radiation 
Gamma-ray emission from the Orion cloud complex and the 
ratio CO/Ha2, 7:26627 
Gamma Radiation 
Background gamma radiation from the galaxy, 7:26698 
Constraints set by Einstein X-ray observations on a possible X- 
ray counterpart to the COS-B y-ray source associated with 
the Rho Oph cloud, 7:26686 
COS-B gamma-ray measurements, cosmic rays and the local 
interstellar medium, 7:26628 
Statistical study of y-rays from giant molecular clouds on a 
galactic scale, 7:26684 
X Radiation 
Extent of the hot interstellar phase (10°K), 7:26624 
COSMIC NUCLEI 
Isotope Ratio 
Instrument to measure the isotopic composition of high energy 
cosmic rays, 7:25939 
Nuclear Reactions 
Analysis of nucleon and heavy nucleus collisions at energies 
greater than 10 TeV, 7:26882 (LBL—12652) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 


See also COSMIC GAMMA BURSTS 
COSMIC SHOWERS 
PRIMARY COSMIC RADIATION 
SECONDARY COSMIC RADIATION 


Fragmentation 
Fragment-spray correlations in high energy heavy ion 
collisions, 7:27385 (LBL—12652) 
Gamma Detection 
Low energy gamma ray observations with the MISO 
telescope, 7:26703 
Observations of Vela X-1 by SAS II anticoincidence dome 
above 150 keV, 7:26587 
Gamma Radiation 
Diffuse galactic gamma radiation: the Compton contribution 
and component separation by energy interval and galactic 
coordinates, 7:26696 
Meetings 
Conference papers. 17. international cosmic ray conference, 
7:26790 
Nuclear Reactions 
Ultra-high energy collisions in astrophysics and cosmic rays, 
7:26570 (LBL—12652) 
Shielding 
Fragment-spray correlations in high energy heavy ion 
collisions, 7:27385 (LBL—12652) 
COSMIC RADIO SOURCES 


See also H2 REGIONS 
PULSARS 
QUASARS 
SUPERNOVA REMNANTS 


Gamma Radiation 
More extended correlation between COS-B gamma rays and 
interstellar matter in the Orion region, 7:26626 
COSMIC RAY DETECTION 
Instrument to measure the isotopic composition of high energy 
cosmic rays, 7:25939 


Angular and energy resolution of the iron calorimeter with 
neon flash chambers as the particle detector, 7:25960 
Japanese-American cooperative emulsion experiment (JACEE), 
7:25950 
Cameras 
Monitoring of hard X-ray transient sources in the energy range 
10-80 keV, 7:25931 
Cherenkov Counters 
Counter calibration techniques employed in the data analysis 
for the Danish-French HEAO-3 experiment, 7:25944 
Determination of particle momenta from Cherenkov counter 
signals, 7:25943 
High order electrodynamics and detector response for 
relativistic heavy ions, 7:25951 


COSMIC RAY SPECTROMETERS 
Cherenkov Counters 


Predicted deviation from the Z? dependence of the ion 
chamber and the Cherenkov counter response on the 
HEAO-3 experiment, 7:25952 

Theoretical substantiation of the operations of a large 
Cherenkov counter without light collector and its 
experimental verification, 7:25966 

Variable area water Cherenkov detectors, 7:25965 

Dielectric Track Detectors 

Japanese-American cooperative emulsion experiment (JACEE), 
7:25950 

Study of Homalite and Pershore ADC (CR-39) plastic 
detectors for cosmic ray composition studies, 7:25949 

Flash Tubes 
Investigation of fine and long flash tubes, 7:25958 
Gamma 

Optimized shield thickness for a high resolution gamma ray 

spectrometer, 7:25926 
Hodoscopes 

Experiences with a neon flash tube hodoscope system in a 

satellite cosmic ray experiment, 7:25959 
Ionization Chambers 

Digital recording system for cosmic ray ion chambers, 7:25970 

Measurement of the response of xenon-filled ion chambers to 
cosmic ray nuclei above 20 GeV/nucleon, 7:25937 

Predicted deviation from the Z? dependence of the ion 
chamber and the Cherenkov counter response on the 
HEAO-3 experiment, 7:25952 

Multiwire Proportional Chambers 

One square meter hard X-ray (15-200 KeV) sky survey, 

7:25929 
Nal Detectors 
Position measurements for heavy ion beams using a sodium 
iodide scintillator, 7:25961 
Neutron Monitors 
Double neutron monitor, 7:25973 
Nuclear Emulsions 

Japanese-American cooperative emulsion experiment (JACEE), 
7:25950 

Measurement of relativistic nuclei charges in thin nuclear 
emulsions by photometric method, 7:25948 

Position Sensitive Detectors 

Position measurements for heavy ion beams using a sodium 

iodide scintillator, 7:25961 
Proportional Counters 

Characteristics of large area proportional counters used in 
cosmic ray anisotropy measurement, 7:25967 

Large area high pressure proportional counter for hard X-ray 
astronomy, 7:25928 

Proton decay experiment at KGF - Technical features, 7:25969 

Proton Spectrometers 
Report on the flight data of the Goddard-University of 
Maryland proton helium spectrometer, 7:25945 

Shower Counters 
Acoustic detection of cosmic ray particles, 7:25962 
Micro-computer controlled array for the study of electron 

density and energy structure in the core region of air 
showers, 7:26788 
Proton decay experiment at KGF - Technical features, 7:25969 

Telescope Counters 
dE/dx-C-range telescope for cosmic ray nuclei, 7:25941 
Single particle detecting telescope system, 7:25971 
Supra-thermal energetic particle detector (STEP) for 

composition measurements in the range approximately 20 
keV /nucleon to 1 MeV/nucleon, 7:25954 

Timing Circuits 

Fast timing system at Akeno EAS array, 7:25968 
COSMIC RAY SOURCES 

Gamma Radiation 

New determination of 7° decay gamma ray spectrum and the 
spectral shape of y-rays from cosmic ray sources, 7:26621 
COSMIC RAY SPECTROMETERS 

Cherenkov Counters 

Spectrometer for measuring relativistic electrons in cosmic 
rays with energies from 7 to 40 MeV, 7:25956 





Device for investigation of high energy primary cosmic rays, 
7:25938 
Telescope Counters 
Cosmic ray detector for high energy iron nuclei, 7:25940 
New instrument for cosmic ray electron measurements, 7:25955 
Spectrometer for measuring relativistic electrons in cosmic 
rays with energies from 7 to 40 MeV, 7:25956 
Wide Gap Spark Chambers 
Nagoya cosmic-ray spectrometer. I. Apparatus, 7:25963 
COSMIC SHOWERS 
See also EXTENSIVE AIR SHOWERS 
Cosmic Ray Detection 
Periodic analysis of the sea arrival times of low energy air 
showers to search for possible 4.8 hr. Modulation associated 
with Cygnus X-3, 7:26593 


Measurement of the electron energy spectrum in small air 

showers, 7:26787 
COSMIC X-RAY SOURCES 

Observation of X ray sources from the French-Soviet Prognoz 

6 satellite instrument, 7:26579 
Coordinates 

Search for X-ray sources and their optical counterparts in the 

error box of the COS-B source 2CG 135 + 01, 7:26685 


Primary spectrum of high energy electrons and diffuse X-ray 
sources, 7:26619 
Hard X Radiation 
Hard X-ray spectrum of Her X-1, 7:26615 
High resolution measurement of hard X-ray features in the 
spectrum of Hercules X-1, 7:26614 


Extent of the hot interstellar phase (10°K), 7:26624 
Soft X Radiation 
Extended regions of diffuse soft X-ray emission, 7:26623 
Spatial structure and spectral characteristics of diffuse soft X- 
ray background, 7:26622 
Star Models 
Model of the Cyg X-3, 7:26598 
Variations 
Variable X-ray sources in the Rho Ophiuchi dark cloud, 
7:26687 
Visible Radiation 
Observations of optical emission from binary X-ray sources 
Vela X-1, X-per, Sco X-1 and A 0535 + 26, 7:26584 
COSMOCHEMISTRY 
Propiolonitrile 
Interstellar chemistry: polycyanoacetylene formation, 7:26573 
COSMOLOGICAL MODELS 
Field Equations 
Cosmology of Nordstroem’s first theory of gravitation, 7:27418 
COSMOS 
See UNIVERSE 
COST BENEFIT ANALYSIS 
Decision Making 
Review of some decision-aiding methods, 7:24960 
Use of optimization methods in the field of radiation protection 
for nuclear facilities, 7:24940 
Optimization 
Implications of cost benefit analysis for optimization, 7:26233 
Round-table discussion on the various problems connected 
with the introduction of optimization procedures into 
practical decision-making processes, 7:26234 
Use of a multiattribute analysis for the optimizing radioactive 
release in the PWR fuel cycle, 7:24961 
COUMARIN 
Excited States 
Picosecond time-rsolved spectral shifts in emission: dynamics 
of excited state interactions in Coumarin 102, 7:25611 
Fluorescence 
Picosecond time-rsolved spectral shifts in emission: dynamics 
of excited state interactions in Coumarin 102, 7:25611 
Photochemistry 
Picosecond time-rsolved spectral shifts in emission: dynamics 
of excited state interactions in Coumarin 102, 7:25611 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
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COUNTING RATEMETERS 
Optical Scanners 
Fission track recorder techniques for fission rate measurements, 
7:25980 
Specifications 
Fission track recorder techniques for fission rate measurements, 
7:25980 
COUNTING TECHNIQUES 
See also LOW LEVEL COUNTING 


Monte Carlo/data hybrid: A general technique to measure 
detection efficiency, 7:26934 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLED CHANNEL THEORY 
Calculation Methods 
Coupled channels and nuclear de-excitation in heavy ion 
reactions, 7:27298 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CRAB NEBULA 
Cosmic Radiation 
Search for excess showers from Crab Nebula and other 
directions, 7:26582 
Gamma Radiation 
Cross correlation analysis of medium energy gamma ray data 
for the northern hemisphere, 7:26580 
High energy gamma-rays from pulsars - An overview of 5 
years’ observations at Ootacamund, 7:26591 
Muon-poor extensive air showers from the direction of the 
Crab pulsar, 7:26583 
X Radiation 
Calculations of space distribution of the emission of the Crab 
Nebula, 7:26597 


See CRUSTACEANS 

CRACKS 

J integral analysis of stable crack growth, 7:25405 
CRATERING EXPLOSIONS 

Radionuclide Migration 
Use of peaceful underground nuclear explosions with minimum 
radioactive contamination of the environment, 7:26013 

C-REACTIVE PROTEIN 


See GLOBULINS 
IMMUNITY 


CREEP 
Role of grain size distributions in diffusional creep, 7:25383 
CREOSOTE 
Buildup 
Creosote accumulation as a function of moisture content, wood 
species, and fire intensity in an airtight stove, and chimney 
fire experiments, 7:25141 (SERI/TR—00192-1) 
Combustion 
Creosote accumulation as a function of moisture content, wood 
species, and fire intensity in an airtight stove, and chimney 
fire experiments, 7:25141 (SERI/TR—00192-1) 
CRESOLS 
Gas Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Liquid Column Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Mass Spectroscopy 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRNL MP TANDEM ACCELERATOR 
Mass Spectroscopy 
Radiocarbon dating with the Chalk River MP Tandem 
accelerator, 7:25770 (ANL/PHY—81-1) 





1278 / ERA Vol. 7, No. 9 


CROPS 
Radiation Effects 
Orientation data on crop improvement by ionizing radiation, 
7:26414 
Energy Source Development 
Potential role of crop fractionation in the production of energy 
from biomass, 7:24603 
CROSS SECTIONS 
Evaluation 
New approach to the adjustment of group cross sections fitting 
integral measurements - 2, 7:24844 
Measuring Instruments 
Recent modifications of the TUNL fast neutron cross section 
facility, 7:25979 
Standards 
Neutron capture cross section standards for BNL-325, 7:27283 
Neutron cross section standards, 7:27394 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSS- 
Radioinduction 
Effect of dark complexing on the photosensitized formation of 
8-methoxypsoralen cross-links with DNA, 7:26413 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 


See also COPEPODS 
ZOOPLANKTON 


Contamination 
Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 
Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 
CRYSTAL DEFECTS 
Evaluation 
Comments on non-spherical and spherical defect and screw 
dislocation interaction, 7:25224 
CRYSTAL LATTICES 
Strain Rate 
Role of grain size distributions in diffusional creep, 7:25383 
CRYSTALS 
See also MONOCRYSTALS 


Channeling 
Characteristics and applications of channeling radiation from 
relativistic electrons and positrons, 7:27390 
Moessbauer Effect 
Suppression of the (y,e) reaction at the transmission of 
Moessbauer ‘y-quanta through crystals for from the Bragg 
conditions, 7:27402 (INIS-mf—6819) 
Photon 
Suppression of the (y,e) reaction at the transmission of 
Moessbauer ‘y-quanta through crystals for from the Bragg 
conditions, 7:27402 (INIS-mf—6819) 
Positron Channeling 
Characteristics and applications of channeling radiation from 
relativistic electrons and positrons, 7:27390 
CT SCANNING 
See CAT SCANNING 
CULTIVATION TECHNIQUES 
Environmental Effects 
Cheatgrass communities: effect of plowing on species 
composition and productivity, 7:26164 
CULTURES (CELLS) 
See CELL CULTURES 


Scintillation Counting 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
Solvent Extraction 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
CURIUM 242 
Spontaneous Fission 
Prompt neutron multiplicity distribution in the spontaneous 
fission of curium-242, 7:24843 


CURIUM 244 
Excretion 
Recent research on decorporation therapy at National 
Radiological Protection Board (Rats), 7:26394 
Metabolism 
Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 
Tissue Distribution 
Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental anima! studies, 7:26389 
Recent research on decorporation therapy at National 
Radiological Protection Board (Rats), 7:26394 
CURIUM 248 TARGET 
Neon 20 Reactions 
Production of heavy actinides from interactions of #*O, 1*O, 
2°Ne, and **Ne with ™*Cm, 7:27299 
Neon 22 Reactions 
Production of heavy actinides from interactions of **O, **O, 
Ne, and **Ne with **Cm, 7:27299 
Oxygen 16 Reactions 
Production of heavy actinides from interactions of **O, '*O, 
2°Ne, and **Ne with *“*Cm, 7:27299 
Oxygen 18 Reactions 
Production of heavy actinides from interactions of **O, '*O, 
2°Ne, and **Ne with **Cm, 7:27299 
Uranium 238 Reactions 
Production of heavy actinides and attempted production of 
superheavy elements in the **U + **Cm reaction, 7:27292 
(ORNL—5787) 
CURIUM ISOTOPES 
Radioecological Concentration 
Analog elements for transuranic chemistries, 7:26178 (PNL— 
4100-Pt.2) 
CYCLIC ACCELERATORS 


See also CYCLOTRONS 
LINEAR ACCELERATORS 
SYNCHROTRONS 


RF Systems 
Beam interaction with the accelerating systems in cyclic 
accelerators, 7:25867 
CYCLOALKANES 
Molecular Structure 
Theoretical study of cyclopropane and cyclopropyl radical: 
Structure and vibrational analysis, 7:26829 
Vibrational States 
Theoretical study of cyclopropane and cyclopropyl radical: 
Structure and vibrational analysis, 7:26829 
CYCLOALKENES 


See also CYCLOPENTADIENE 
NORBORNADIENE 


Complexometry 
Importance of ground state complex formation in the cuprous 
chloride sensitized photoisomerization of cis,cis-1,5- 
cyclooctadiene to tricyclo[3.3.0.0? *Joctane, 7:25608 
Isomerization 
Importance of ground state complex formation in the cuprous 
chloride sensitized photoisomerization of cis,cis-1,5- 
cyclooctadiene to tricyclo[3.3.0.0? *Joctane, 7:25608 
Photolysis 
Importance of ground state complex formation in the cuprous 
chloride sensitized photoisomerization of cis,cis-1,5- 
cyclooctadiene to tricyclo[3.3.0.0? *Joctane, 7:25608 
Synthesis 
Mechanism of the Reppe cyclooctatetraene synthesis from 
ethyne: a labeling experiment, 7:25592 
CYCLOPENTADIENE 
Binding Energy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadienyl rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadieny!)metal 
complexes, 7:25586 


Spectroscop; 

Effects of methyl group substitution on metal-coordinated 
cyclopentadieny] rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 





CYCLOTRONS 
Uses 


CYCLOTRONS 
See also ALICE CYCLOTRON 
GRENOBLE CYCLOTRON 
ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
ORNL ISOCHRONOUS CYCLOTRON 


Uses 
Production of radioisotopes in the ORNL 86-inch cyclotron, 
7:24424 
CZECHOSLOVAKIA 
Uranium Deposits 
Uranium mineralization in the Bohemian Massif and its 
exploration, 7:24367 


DARRIEUS ROTORS 


Aerodynamic interference between two Darrieus wind 
turbines, 7:24793 
DATA ACQUISITION SYSTEMS 
CAMAC System 
CAMAC booster (‘CAB’ system) - a versatile microcomputer 
for high rate CAMAC data acquisition. Technical 
representation, 7:25896 (CERN—81-07) 


CAMAC booster (‘CAB’ system) - a versatile microcomputer 
for high rate CAMAC data acquisition. Technical 
representation, 7:25896 (CERN—81-07) 

DATA BASE MANAGEMENT 
Algorithms 


Mutual consistency of copies of files based on request 
characteristics, 7:27614 (LBL—13452) 


Present status of electronic identification, 7:26348 
DAUGHTER PRODUCTS 
Tissue Distribution 
Introduction to the US Uranium Registry, 7:24409 
Toxicology of *Th in young adult beagles: potential 
relationship to the thorium fuel cycle, 7:26405 
DCI ORSAY STORAGE RING 
(1.5-GeV electron--positron storage ring at Orsay.) 
Beam-Beam Interactions 
Space charge compensation with DCI, 7:25893 
Two-beam behaviour with DCI, 7:25766 
Betatron Oscillations 
Single beam collective effects on DCI, 7:25748 
DECISION MAKING 
Comparative Evaluations 
Review of some decision-aiding methods, 7:24960 
DECONTAMINATION 
Research 
Chelation research at the Institute of Environmental Medicine, 
New York University Medical Center (Apes), 7:26395 
Recent research on decorporation therapy at National 
Radiological Protection Board (Rats), 7:26394 
Status of chelation research: a review, 7:26393 
DEEP INELASTIC HEAVY ION REACTIONS 
Nuclear Theory 
Dynamics of nuclear coalescence or reseparation, 7:27373 
DEFORMATION 
Pressure 
Measurement of rock-mass deformation properties by the 
borehole jacking method at the near-surface test facility, 
7:26554 (RHO-BWI-C—89) 
DEFORMED NUCLEI 
Inelastic scattering near Coulomb barrier and nuclear surface 
shape, 7:27141 (INIS-mf—6819) 
Alpha Decay 
a-particle strength functions for deformed nuclei, 7:27214 
(INIS-mf—6819) 
Coriolis Force 
Calculation of Coriolis interaction matrix elements with 
accounting for attenuation effect, 7:27208 (INIS-mf—6819) 
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Coriolis interaction operator in odd deformed nuclei, 7:27319 
(INIS-mf—6819) 
Giant Resonance 
Giant quadrupole resonance (GQR) in fast rotating nuclei, 
7:27329 (INIS-mf—6819) 
Macroscopic description of the isoscalar giant quadrupole 
resonance (GQR) in rotating nuclei, 7:27330 (INIS-mf— 
6819) 
Multipole Transitions 
On the el ic transitions between high-excited states 
in deformed nuclei, 7:27209 (INIS-mf—6819) 
Neutrino Reactions 
Neutral current and isospin structure of the spin-vibrational 1* 
state in deformed nuclei, 7:27212 (INIS-mf—6819) 
Nucleon-Nucleon Potential 
Three-particle internucleon forces and two-quasi-particle state 
splitting in even-even and odd-odd nuclei, 7:27318 (INIS- 
mf—6819) 
Vibrational States 
Neutral current and isospin structure of the spin-vibrational 1* 
state in deformed nuclei, 7:27212 (INIS-mf—6819) 
Wave Functions 
Three-particle internucleon forces and two-quasi-particle state 
splitting in even-even and odd-odd nuclei, 7:27318 (INIS- 
mf—6819) 
DELAYED NEUTRON PRECURSORS 
Beta Decay 
Microscopic analysis of effect of beta-decay strength function 
structure on delayed neutron emission spectra, 7:27116 
(INIS-mf-—6819) 
DELAYED NEUTRONS 
Neutron Spectra 
Microscopic analysis of effect of beta-decay strength function 
structure on delayed neutron emission spectra, 7:27116 
(INIS-mf—6819) 
DENMARK 
Air Quality 
Estimation of adverse effects of air pollution on Danish forests, 
7:26145 
Forests 
Estimation of adverse effects of air pollution on Danish forests, 
7:26145 
DENSITOMETERS 
Calibration 
A portable calibration densimeter for use in cryogenic liquids, 
7:24327 (PB—81-205924) 
Testing 
A portable calibration densimeter for use in cryogenic liquids, 
7:24327 (PB—81-205924) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION 
Mathematical Models 
Particle and gas dry deposition: a review, 7:26126 
Velocity 
Particle and gas dry deposition: a review, 7:26126 
DEREGULATION 
Dynamic Programming 
Transition to uncontrolled crude oil prices. Conference paper 
No. 69, 7:24289 (CONF-771290—1) 
Mathematical Models 
Transition to uncontrolled crude oil prices. Conference paper 
No. 69, 7:24289 (CONF-771290—1) 
DESIGN 
Performance 
Fluidized bed combustion air heater, 7:25695 
Rearing 
Present status of electronic identification, 7:26348 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 


See also CAFB PROCESS 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
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Comparative Evaluations 
Unique UCG gas cleanup studies with Rawlins II as a model, 
7:24154 (CONF-810923—) 
DESY 
(6.25-GeV electron synchrotron at Hamburg.) 
Beams 


HERA, 7:25874 (BNL—51443-Vol.1) 


Rings 
HERA, 7:25874 (BNL—51443-Vol.1) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS 
Manufacturing 
Industrial energy thrift scheme. Energy use in the soap and 
detergents industry. Report No. 10, 7:25196 (NP—2901124) 
D 
Activation Energy 
Temperature dependence of the activation energy: D+ Ha, 
7:25533 
Argand 
Reactions probabilities, resonances, and thermal rate constants 
for the collinear reactins H + FH and D + FD ona low- 
barrier surface. Close-coupling and tunneling calculations, 
variational, 7:25545 
Chemical Reaction Kinetics 
Flash photolysis of Os; in O2 and O2 + He mixtures. Kinetics 
of O2(?3/sub g/*) + Os and O('D) + He reactions, 
7:25607 
Temperature dependence of the activation energy: D+ Ha, 
7:25533 
Dielectric Properties 
Electrical properties of D-T gas from 20 to 26 K, 7:24422 
Diffusion 


Dynamic ion beam method for measuring deuterium diffusion 
in films, 7:26855 
Electric Conductivity 
Electrical properties of D-T gas from 20 to 26 K, 7:24422 
Form Factors 
Contribution of six-quark components in electromagnetic 
formfactors of deuteron, 7:26941 (INIS-mf—6819) 
Flux Density 
Deuterium ion fluxes to probes in the PLT edge plasma, 
7:27500 
Isotope Effects 
Comments on a model for isotope effects on Henry's law 
constants in aqueous solution, 7:25598 
Photochemical generation and chemical reactivity of 
hydridopentaaquochromium(III) ions, 7:25555 
Proton cryptates: kinetics and thermodynamics of protonation 
of the [1.1.1] macrobicyclic cryptand, 7:25591 
Synthesis of oxygenated products from carbon monoxide and 
hydrogen over silica- and alumina-supported ruthenium 
catalysts, 7:25594 ’ 
Isotope Separation 
Deuterium enrichment by selective photo-induced dissociation 
of an organic carbonyl compound (Patent), 7:25597 


Contribution of six-quark components in electromagnetic 
formfactors of deuteron, 7:26941 (INIS-mf—6819) 
Reaction Kinetics 
Reactions probabilities, resonances, and thermal rate constants 
for the collinear reactins H + FH and D + FD ona low- 
barrier surface. Close-coupling and tunneling calculations, 
variational, 7:25545 
DEUTERIUM COMPOUNDS 
See also DEUTERIUM TRITIDES 
Neutron Diffraction 
Wide-angle neutron scattering studies of mixed crystals of 
polyethylene and deuteropolyethylene, 7:25444 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Alpha Reactions 
Observation of the capture reaction *H(a,y)*Li and its role in 
production of *Li in the big bang, 7:26955 
Antiproton Reactions 
Quasi tritium state in anti pd system, 7:26940 (INIS-mf—6819) 


Deuteron Reactions 

Independence of the permutational symmetry of observable 
values on the reaction mechanism, 7:26986 (INIS-mf—6819) 

Low-energy charged-particle fusion reactions, 7:26956 

Study of source neutron reactions, 7:26959 

Electron Reactions 
Parity nonconservation on deuteron electrodisintegration, 

7:26943 (INIS-mf—6819) 

Kaon Minus Reactions 

Experimental study of the -nucleon system through the 
reaction *H(K,7)=N, 7:26949 

Neutron Reactions 

Elastic scattering of 14.8 MeV neutrons from deuterons, 
7:26957 

Study of neutron-induced charged particle reactions on 
deuterium using a quadrupole triplet spectrometer, 7:26962 

Physical Radiation Effects 
Stability of D- and T-targets to intensive bombardment by 

accelerated ions, 7:25821 (KFTI—80-28) 

Triton Reactions 
Low-energy charged-particle fusion reactions, 7:26956 

DEUTERIUM TRITIDES 
Thermonuclear Ignition 
Ignition critical profiles for small fusion targets, 7:27542 
DEUTERON REACTIONS 
Possibility of existence of low-energy resonances in the *Li + 
d system and their effect on lithium thermonuclear reaction 
yield, 7:26975 (INIS-mf—6819) 

Breakup Reactions 
Cross sections and analyzing powers of continuum proton 

spectra from deuteron break-up at 56 MeV, 7:27187 
(NSSRP—31) 
Study of source neutron reactions, 7:26959 

Elastic Scattering 

Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 

Measurement of the analyzing powers iTi:, Tao and Ta: for 
elastic and inelastic proton-deuteron scattering, 7:26948 
(NSSRP—31) 

Inelastic Scattering 

Measurement of the analyzing powers iT1:, Tao and Ta: for 
elastic and inelastic proton-deuteron scattering, 7:26948 
(NSSRP—31) 

Potential Scattering 

New representation of vector and tensor analyzing powers in 
scattering of polarized deuteron from nuclei, 7:27183 
(NSSRP—31) 

Stripping 

Deuteron break-up effects in (d,p) reactions, 7:27180 
(NSSRP—31) 

Low-energy charged-particle fusion reactions, 7:26956 

Reaction *Li(d,n/gamma/)’ Be and the energy loss of low 
energy deuterons in matter, 7:27022 

Some new effects of the deuteron D state observed in (p,d) and 
(d,p) reactions, 7:27066 (NSSRP—31) 

Reactions 


Independence of the permutational symmetry of observable 
values on the reaction mechanism, 7:26986 (INIS-mf—6819) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Particle Production 
Models for deuteron production in relativistic heavy ion 
collisions, 7:27361 (LBL—12652) 
Quantum Chromodynamics 
Demon deuterons: a heavy ion-study, 7:27356 (LBL—12652) 
Stopping Power 
Reaction *Li(d,n/gamma/)’ Be and the energy loss of low 
energy deuterons in matter, 7:27022 
DEVELOPING COUNTRIES 
Economic Development 
Energy and development: a third world perspective, 7:24982 
Institutional constraints to energy planning in developing 
countries, 7:24924 
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DIAMONDS 
Economic Growth 


Economic Growth 
Need for a national level policy for energy conservation in 
developing countries, 7:24972 
Energy Conservation 
Need for a national level policy for energy conservation in 
developing countries, 7:24972 


Consumption 
Development and energy consumption, 7:25052 
Domestic energy consumption by the poor in developing 
countries, 7:25053 
Energy Models 
National energy planning model for India: a conceptual 
approach, 7:24916 
Energy Policy 
Energy for the developing world--the ‘new wisdoms’ are 
wrong, 7:24985 
Energy policy in developing countries, 7:24991 
Energy Source Development 
Institutional constraints to energy planning in developing 
countries, 7:24924 
Strategy for rural development in the Third World via biomass 
resource utilisation, 7:25067 
Sources 
Castel Gandolfo report on renewable energy: policies and 
options, 7:25058 (NP—2010280) 
Energy Supplies 
Energy scenarios for the future: hard choices for developing 
countries, 7:24980 
Information Needs 
Castel Gandolfo report on renewable energy: policies and 
options, 7:25058 (NP—2010280) 
Renewable Energy Sources 
Castel Gandolfo report on renewable energy: policies and 
options, 7:25058 (NP—2010280) 
Cost prospects for renewables in developing countries, 7:25077 
Economic considerations for renewable energy projects in 
developing countries, 7:25081 
DEVONIAN SHALES 
See BLACK SHALES 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS 
Electron Channeling 
Gamma radiation at electron plane channeling in a diamond 
monocrystal, 7:26809 (INIS-mf—6819) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Particle Production 
Experimental study of the =-nucleon system through the 
reaction *H(K,m)=N, 7:26949 
DIBORANE 
See BORANES 
DICHLORODIETHYLAMINE 
See NITROGEN MUSTARD 
DIDO-JUELICH REACTOR 
See FRJ-2 REACTOR 
DIELECTRIC MATERIALS 
Electromagnetic Radiation 
Inverse scattering of a layered and dispersionless dielectric 
half-space - 1. reflection data from plane waves at normal 
incidence, 7:27389 
Radiation Effects 
Radiation effects in electrical equipment and radiocomponents. 
Chapter 5, 7:25982 
DIELECTRIC TRACK DETECTORS 
Etching 


Improvement of the etching properties of CR-39 plastic track 
detectors, 7:25947 


Particle track analysis of natural decay series nuclides in 
sediments and pore waters, 7:26216 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Air Pollution 
Airborne particle emission characteristics of stationary 
operated diesel engines, 7:26112 
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DIESEL FUELS 
Chemical Preparation 
Recent insights in the synthesis of hydrocarbons from CO and 
Hg, 7:24484 
Fuel Substitution 
Possibilities and limits of using biomass as substitutes for 
exhaustible resources: a systems-analysis approach of 
producing fuels from rape-seed in the Federal Republic of 
Germany, 7:24629 
Utilization of sunflower seed oil as a renewable fuel for diesel 
engines, 7:24635 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
Symmetry 
Singular symmetries of integrable curves and surfaces, 7:27423 
DIFFUSE SOLAR RADIATION 
Data Analysis 
Measurement and analysis of circumsolar radiation, 7:24519 
(LBL—11990) 
Small Angle Scattering 
Measurement and analysis of circumsolar radiation, 7:24519 
(LBL—11990) 
DIFFUSION BARRIERS 
Environmental Effects 
Reaction of small fish to perforated plates, 7:26541 (PB— 
252761) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
1,3-DIHYDROXYBENZENE 
See RESORCINOL 
DIHYDROXYBENZENE-META 
See RESORCINOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMERS 
Intermolecular Forces 
Systematic look at weakly bound diatomics, 7:25559 
Van der Waals Forces 
Systematic look at weakly bound diatomics, 7:25559 
D CENE 


Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Mutagen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
DIMETHYLBENZENES 
See XYLENES 
DIOXIN 
Quantitative Chemical Analysis 
TCDD quantitation in stack-collected coal fly ash, 7:24229 
(UCD—472-126) 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRECT CONTACT HEAT EXCHANGERS 
Design 
Design and evaluation of evaporating lens direct contact heat 
exchangers, 7:24746 
Mass Transfer 
Mass transfer model for a spray tower direct contact heat 
exchanger, 7:24747 
Mathematical Models 
Mass transfer model for a spray tower direct contact heat 
exchanger, 7:24747 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISTILLATION 
Energy Conservation 
Vapor-liquid equilibria of the water-ethanol system at low 
alcohol concentrations, 7:24487 
Simulation 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods, 7:24187 (DOE/OR/03054—4-Vol.1) 
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DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 


Rebirth of district heating, 7:25206 (CONF-8011131—) 
Waste Heat Utilization 
Cogeneration--the promise is now, 7:24965 
DITE TOKAMAK 
Thermonuclear Reactor Walls 
Analysis of hydrogen isotopes in the wall of the DITE 
tokamak, 7:27593 
DIVERTORS 
See also BUNDLE DIVERTORS 


Heat Transfer 
Reduction of divertor plate heat load in Doublet III, 7:27543 


PDX divertor operation, 7:27590 
Plasma Drift 
Plasma flow and neutral gas effects in the bundle divertor 
chamber, 7:27591 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMBA 
See DIMETHYLBENZANTHRACENE 
DNA 
(Deoxyribonucleic acid.) 
Biochemical Reaction Kinetics 
Kinetic measurements of DNA specific fluorochromes using 
flow cytometry, 7:26247 (LA—8948-PR) 
Radiation Effects 


Effect of dark complexing on the photosensitized formation of 
8-methoxypsoralen cross-links with DNA, 7:26413 

Genetic damage in Escherichia coli K12 AB2480 by broad- 
spectrum near-ultraviolet radiation, 7:26367 

Use of mutant yields to compare the carcinogenic risk of 
DNA-damaging agents (X-ray; UV; EMS), 7:26409 


Use of hydroxyurea in the measurement of DNA repair by the 
BND cellulose method, 7:26535 
Biosynthesis 
Progression effects following mutagen exposure in human cells, 
7:26447 (DOE/EV/04267—3) 
Decomposition 
Apurinic/apyrimidinic endonuclease sensitive sites as 
intermediates in the in vitro degradation of deoxyribonucleic 
acid by neocarzinostatin, 7:26266 
Molecular Weight 
Characteristics of a new bacteriophage, Psp231a, infecting 
Pseudomonas phaseolicola HB10Y, 7:26328 
Photoreactivation 
Genetic damage in Escherichia coli K12 AB2480 by broad- 
spectrum near-ultraviolet radiation, 7:26367 
DNA REPLICATION 
Biochemistry 


Adenovirus coded deoxyribonucleic acid binding protein. 
Isolation, physical properties, and effects of proteolytic 
digestion, 7:26264 


Accumulation of DNA growing points in caffeine-treated 
human lymphoblastoid cells, 7:26539 
Use of hydroxyurea in the measurement of DNA repair by the 
BND cellulose method, 7:26535 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 


Strontium-90 induced squamous cell carcinoma of the gingiva: 
beta flux measurements from the mandible and teeth 
surfaces, 7:26365 (UCD—472-126) 

Blood Formation 

Canine T-lymphocyte cloning formation from whole blood, 
7:26274 (UCD—472-126) 

Transplantation of fetal liver cells, 7:26362 (UCD—472-126) 

Bone Marrow 

Rapid method for quantitation of bone marrow cellularity in 
the canine using **Fe labeling techniques, 7:26332 (UCD— 
472-126) 


DRILLING FLUIDS 
Chemical Analysis 


Osteosarcomas 
Bone tumors in R30 dogs, 7:26363 (UCD—472-126) 
Radiation Injuries 
Bone tumors in R30 dogs, 7:26363 (UCD—472-126) 
DOLOMITE 
Activation Analysis 
Genetic implications of halogen host rock aureoles surrounding 
a Mississippi valley-type ore deposit, 7:26561 
Sorptive Properties 
Sulphur capture with limestones in fluidized bed combustion, 
7:24274 
X-Ray Fluorescence Analysis 
Genetic implications of halogen host rock aureoles surrounding 
a Mississippi valley-type ore deposit, 7:26561 
DOMED STRUCTURES 
Design 


Updating the biosphere, bringing the concept into fruition, 
7:24713 
DOMESTIC ANIMALS 
Work 
Management of animal energy utilization in India, 7:25193 
DORIS STORAGE RING 
(3.5-GeV electron--positron storage ring at Hamburg.) 
Beam Luminosity 
DORIS II, an e* -e~ storage ring with mini beta sections, 
7:25888 
Betatron Oscillations 
Synchro-betatron resonances, 7:25892 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
Commitment, equivalent and collective, 7:27395 


See also PHOTOGRAPHIC FILM DOSEMETERS 


NBS neutron monitor and dosimeter calibration facility, 
7:25977 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Divertors 
Reduction of divertor plate heat load in Doublet III, 7:27543 
Impurities 
Status of impurity studies in Doublet III, 7:27592 
DRAG EFFECT 
See ELECTROPHORESIS 
DRIFT CHAMBERS 


Design and performance of a stereo drift chamber with closely 
packed planes, 7:25907 
Performance Testing 
Design and performance of a stereo drift chamber with closely 
packed planes, 7:25907 
Readout Systems 
Delay-line readout drift chambers, 7:25914 
DRIFT INSTABILITY 
Kinetic 
High-8 universal drift mode, 7:27453 
Random Phase Approximation 
Stochasticity and the random phase approximation for three 
electron drift waves, 7:27451 
DRILLING EQUIPMENT 


Flexible shaft and roof drilling system (Patent), 7:24254 
DRILLING FLUIDS 
Biological Effects 

Acute and sublethal effects of whole used drilling fluids on 
representative estuarine organisms, 7:24311 (CONF-800172— 
(Vol.2)) 

Effects of drilling mud on the growth rate of the reef-building 
coral, Montastraea annularis, 7:26439 (CONF-800172— 
(Vol.2)) 

Chemical 


Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
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Chemical Composition 

Occurrence and solubility of trace metals in barite for ocean 

drilling operations, 7:26556 (CONF-800172—(Vol.2)) 
Ecological Concentration 

Benthic barium levels in the vicinity of six drill sites in the 

Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 
Environmental Effects 

Effect of long term exposure to drilling fluids on the structure 
of the fouling community on a semi-submersible exploratory 
drilling vessel, 7:24304 (CONF-800172—(Vol.1)) 

Effects of drilling fluids on benthic communities at the Lower 
Cook Inlet C.O.S.T. well, 7:24296 (CONF-800172—(Vol.1)) 

Effects of drilling mud on development of experimental 
estuarine macrobenthic communities, 7:24312 (CONF- 
800172—(Vol.2)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. IV. The effects of 
drilling discharges on the benthic community, 7:24300 
(CONF-800172—(Vol.1)) 

Induced sedimentation, accumulation and transport resulting 
from exploratory drilling discharges of drilling fluids and 
cuttings on the Southern California Outer Continental Shelf, 
7:24294 (CONF-800172—(Vol.1)) 

Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) 

Surface and subsurface water quality implications of waste 
drilling fluid sump abandonment in permafrost regions, 
7:24292 (CONF-800172—(Vol.1)) 

Environmental Impacts 

Barium in marine environment: a potential indicator of drilling 
contamination, 7:24308 (CONF-800172—(Vol.2)) 

Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 

Environmental study to assess the impact of drilling discharges 
in the Mid-Atlantic. I. Quantity and fate of discharges, 
7:24297 (CONF-800172—{(Vol.1)) 

Environmental monitoring study to assess the impact of 
drilling discharged in the Mid-Atlantic. II. An experimental 
design and statistical methods to evaluate impacts on the 
benthic environment, 7:24298 (CONF-800172—(Vol.1)) 

Environmental Transport 

Drilling fluid dispersion studies at the Lower Cook Inlet, 

Alaska, C.O.S.T. well, 7:24295 (CONF-800172—(Vol.1)) 
Marine Disposal 

Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 

Computer model to predict the short term fate of drilling 
discharges in the marine environment, 7:24303 (CONF- 
800172—(Vol.1)) 

Drilling fluid di ion studies at the Lower Cook Inlet, 
Alaska, C.O.S.T. well, 7:24295 (CONF-800172—(Vol.1)) 

Induced sedimentation, accumulation and transport resulting 
from exploratory drilling discharges of drilling fluids and 
cuttings on the Southern California Outer Continental Shelf, 
7:24294 (CONF-800172—(Vol.1)) 

Physical aspects of disposal of drilling mud and cuttings in 
shallow ice covered Arctic Seas, 7:24306 (CONF-800172— 
(Vol.1)) 

Toxicity 

Comparative toxicity of four used offshore drilling muds to 
several species of marine animals from the Gulf of Mexico, 
7:26429 (CONF-800172—(Vol.2)) 

Effects of barite and used drilling muds on crustaceans, with 
particular reference to the grass shrimp, Palaemonetes pugio, 
7:26431 (CONF-800172—(Vol.2)) 

Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 

Effects of an offshore drilling fluid on selected corals, 7:26437 
(CONF-800172—(Vol.2)) 

Influence of a used chrome lignosulfonate drilling mud on the 
survival, respiration, feeding activity and net growth 
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efficiency of the opossum shrimp Mysidopsis almyra, 7:26432 
(CONF-800172—(Vol.2)) 

Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 

Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:26438 (CONF-800172— 
(Vol.2)) 

Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 

Uptake 

Bioavailability of toxic constituents of used drilling muds, 

7:26434 (CONF-800172—(Vol.2)) 
Waste Disposal 

Surface and subsurface water quality implications of waste 
drilling fluid sump abandonment in permafrost regions, 
7:24292 (CONF-800172—(Vol. 1)) 

Use of radioactive tracers to measure the dispersion and 
movement of a drilling mud plume off Tanner Bank, 
California, 7:24310 (CONF-800172—(Vol.2)) 

DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
Classification 

Calibration of special water sensitive paper including droplet 

impaction at oblique angles, 7:25992 
Deposition 

Mathematical model for predicting the regional deposition of 

aqueous droplets in the human lungs, 7:26524 
Impact Tests 

Calibration of special water sensitive paper including droplet 

impaction at oblique angles, 7:25992 
Particle Size 
Cloud droplet measurement methods. A bibliography, 7:26016 
(DFVLR-MITT—81-04) 
DRY DEPOSITION 
See DEPOSITION 
DRYERS 
See also SOLAR DRYERS 
Design 
Clean hot air from fluid-bed furnace, 7:25697 
Fluidized bed fired dryers and process plant, 7:25696 
Operation 

Experience with a fluid bed test rig - results from 

commissioning tests on a hot gas generator, 7:25698 
Performance 

Clean hot air from fluid-bed furnace, 7:25697 

Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 

Fluidized bed fired dryers and process plant, 7:25696 

DTPA 
(D ry hy J oD 
Biological Effects 

Chelation research at the Institute of Environmental Medicine, 
New York University Medical Center (Apes), 7:26395 

Long-term biologic effects in dogs treated with lung lavage 
after inhalation of '**Ce in fused aluminosilicate particles, 
7:26398 

Recent research on decorporation therapy at National 
Radiological Protection Board (Rats), 7:26394 

Removal of inhaled plutonium and americium from dogs using 
lung lavage and DTPA, 7:26397 

Review of #*Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 

DUAL-PURPOSE POWER PLANTS 
Fluidized Bed Boilers 

Application of pressurized fluidized bed combustion in the 
process and chemical industries, 7:25699 

Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 


etic acid.) 
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Internal Combustion Engines 
Cogeneration assessment methodology: assessing the 
cogeneration potentials of I.C. engine prime movers, 7:25198 
(NP—2901977) 
Retrofitting 
Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 
Thermodynamic Cycles 
Cogeneration application for energy conservation, 7:25205 
(CONF-8011131—) 
DUSTS 
See also COSMIC DUST 
Control 
Mine demonstration of longwall dust control techniques. Phase 
I report, 7:24253 (NP—2901443) 
Environmental Impacts 
Aerosols and climate, 7:26101 
Minerals 
Size distribution of mineral dust, 7:26116 
Particle Size 
Size distribution of mineral dust, 7:26116 
Seasonal Variations 
Trends in dustfall-conditions in Freiburg (1962-1977), 7:26100 
Soils 
Size distribution of mineral dust, 7:26116 
Wetting Agents 
Surface chemical technology for improved wetting of coal 
dust. Open file report, 13 September 1979-13 September 
1980, 7:24235 (PB—82-104654) 
DWARF STARS 


See also WHITE DWARF STARS 
Mass 
Mass loss from hot stars below the main sequence, 7:26721 


Star Evolution 
Mass loss from hot stars below the main sequence, 7:26721 
Stellar Winds 
Mass loss from cool stars, 7:26725 
Ultraviolet Spectra 
Studies of X-ray emitting white dwarfs with I.U.E., 7:26585 
DYE LASERS 
Oscillators 
Two frequency dye laser oscillator, 7:25658 (CERT—8/6069- 
RO) 
DYES 
Uptake 
Studies on growth and survival of Hoechst-stained cell 
populations following analysis and cell sorting, 7:26270 
(LA—8948-PR) 
DYSPROSIUM 147 
Beta-Plus Decay 
Single-proton states in 1*7Tb, 7:27194 
DYSPROSIUM 152 
High Spin States 
Very high spin yrast states and the link to the continuum, 
7:27196 
Yrast States 
Very high spin yrast states and the link to the continuum, 
7:27196 
DYSPROSIUM 159 
Energy Levels 
Excited states in Dy, 7:27224 (INIS-mf—6819) 
DYSPROSIUM 162 
E2-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
Energy-Level Transitions 
Lifetime measurements in **Dy, 7:27248 (ORNL—5787) 
M1-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 


E1-TRANSITIONS 
Configuration Interaction 
Configuration splitting of the dipole resonance in nuclei, 
7:27348 (INIS-mf—6819) 
EARTH ATMOSPHERE 


See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 


Cherenkov Radiation 
Microsecond time-scale optical pulses detected at Gulmarg and 
Srinagar, 7:26607 
Cosmic Ray Flux 
Observations of gamma radiation between 0.4 MeV and 7 MeV 
at balloon altitudes using a Compton telescope, 7:26695 
Mathematical Models 
Comparison of observed mixed-layer depths to model estimates 
using observed temperatures and winds, and MOS forecasts, 
7:26026 
Mixing 
Comparison of observed mixed-layer depths to model estimates 
using observed temperatures and winds, and MOS forecasts, 
7:26026 
Radionuclide Migration 
Carbon cycle model with latitude dependence, 7:26215 
EARTH MANTLE 
Fluid Flow 
Multiple-scale convection in the earth's mantle: a three- 
dimensional study, 7:26546 
EARTH PLANET 
Chemical Composition 
Extraterrestrial cause for the Cretaceous-Tertiary extinction, 
7:26794 
EARTH-COVERED BUILDINGS 
Technology Assessment 
Underground construction, 7:25181 
EARTHQUAKES 
Computer Codes 
Time dependent deformation and stress in the lithosphere, 
7:26553 (NASA-CR— 163869) 
Isotope Dating 
Earthquake dating by ‘*C atom counting, 7:25784 
(ANL/PHY—81-1) 
EARTHWORMS 
See ANNELIDS 
EAST COAST 
Forests 
Role of atmospheric deposition in an Eastern U.S. deciduous 
forest, 7:26165 
Rain 
Relationship between manganese and sulfate ions in rain, 
7:26075 
ECHINODERMS 
Chemical Analysis 
Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 
Contamination 
Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Biological Stress 
Acid rain: the environment, current stress, and a prognosis, 
7:26148 (CONF-791163—) 





ECR HEATING 
Global Aspects 


Global Aspects 

Global future: time to act. Report to the President on global 
resources, environment, and population, 7:24977 (NP— 
2902280) 

Quality Control 

Evaluating land use and ecological issues associated with 
future energy projections, 7:24935 (LBL—11990) 
Programs 


Ecosystem theory and the unexpected: implications for 
environmental toxicology, 7:26497 
ECR HEATING 
Electric Currents 
Current production by cyclotron heating of electrons passing 
through an axial magnetic field gradient, 7:27485 
EDTA 
(Ethyl di, Fan hat, 


Biological Effects 





etic acid.) 


Enhancement of phloem exudation from Fraxinus uhdei Wenz. 


(evergreen ash) using ethylenediaminetetraacetic acid, 
7:26287 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 


Ohio State University’s energy management program, 7:25106 
(CONF-8011131—) 
Retrofitting 
Ohio State University’s energy management program, 7:25106 
(CONF-8011131—) 
EES 
See ENERGY EXTENSION SERVICE 
EGYPTIAN ARAB REPUBLIC 
Nuclear Explosions 
Egypt (National programme of peaceful nuclear explosions), 
7:26005 
EHV AC SYSTEMS 


Planning the American Electric Power Bulk Transmission 
System, 7:25043 (EPRI-EL—2190) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 255 TARGET 
Neutron Reactions 
Two new isotopes with N = 157: **Es and *°Cf, 7:27304 
EINSTEINIUM 256 
Half-Life 
Two new isotopes with N = 157: **Es and **Cf, 7:27304 
EINSTEINIUM ISOTOPES 
Isotope Production 
Production of heavy actinides from interactions of *O, '*O, 
?°Ne, and **Ne with **Cm, 7:27299 
EKA-HAFNIUM 
See ELEMENT 104 
EKA-OSMIUM 
See ELEMENT 108 
EKA-TUNGSTEN 
See ELEMENT 106 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 


See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
THERMAL BATTERIES 


Anodes 
Passivation of zinc anodes in KOH electrolytes, 7:24911 
Battery Charging 
Combination field chopper and battery charger (Patent), 
7:25220 


Electrochemical investigation of the lithium-gallium system, 

7:24907 
Electrodes 

Battery electrode studies, 7:24906 (LBL—11990) 

Current distributions in soluble battery electrodes--1. 
Theoretical, 7:24908 

Current distributions in soluble battery electrodes. 2. 
Experimental, 7:24909 
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Electrolytes 

Adsorption and alloy formation of zinc layers on silver, 

7:24910 
Research Programs 
Applied battery and electrochemical research program, 7:24905 
(LBL—11990) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 

See also TURBOGENERATORS 
Design 

Electric energy systems theory: an introduction (Book), 

7:24821 
Electrical Insulation 

Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 

Aging considerations for rotating machinery insulation systems, 
7:24794 (EPRI-EL—2211) 

Experience with on-line generator partial discharge tests, 
7:24511 (EPRI-EL—2211) 

Generator insulation system testing, 7:24804 (EPRI-EL—2211) 

Mechanical properties of mica insulation, 7:24801 (EPRI-EL— 
2211) 

Preventive maintenance testing of generator insulation, 7:24805 
(EPRI-EL—2211) 

Pros and cons of vacuum pressure impregnation, 7:24802 
(EPRI-EL—2211) 

Rotor-mounted thermal scanner for hydroelectric generators, 
7:24512 (EPRI-EL—2211) 

TVA’'s specification requirements and preoperational checks 
for rotating electrical machinery insulation, 7:24803 (EPRI- 
EL—2211) 

Very low (0.1 Hz) testing of rotating machinery insulation, 
7:24807 (EPRI-EL—2211) 

Noise 

Electrical spectrum analysis of operating hydro electric 

machines, 7:24902 (EPRI-EL—2211) 
Operation 

Electric energy systems theory: an introduction (Book), 

7:24821 
Performance Testing 

Electrical spectrum analysis of operating hydro electric 

machines, 7:24902 (EPRI-EL—2211) 
Temperature Monitoring 

Rotor-mounted thermal scanner for hydroelectric generators, 

7:24512 (EPRI-EL—2211) 
Waste Heat Utilization 

Generation of current from biogas, 7:24481 

Use of biogas for thermal, electrical and mechanical power 
generation, 7:24480 

ELECTRIC MOTORS 
Electrical Insulation 

Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 

Application of sealed windings to power generating station 
motors, 7:24797 (EPRI-EL—2211) 

Pros and cons of vacuum pressure impregnation, 7:24802 
(EPRI-EL—2211) 

TVA’'s specification requirements and preoperational checks 
for rotating electrical machinery insulation, 7:24803 (EPRI- 
EL—2211) 

Reliability 
Application of sealed windings to power generating station 
motors, 7:24797 (EPRI-EL—2211) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Cogeneration 

Cogeneration: an electric utility's view, 7:25034 (CONF- 

8011131—) 
Cost 

Whatcom County, Washington as an underground coal 

gasification site, 7:24159 (CONF-810923—) 
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Demand Factors 

Seasonal electricity demand and pricing analysis with a 
variable-response model, 7:25049 

Conservation 


Energy 
: an electric utility's view, 7:25034 (CONF- 
8011131—) 
End-use efficiency of electricity, 7:25033 (CONF-8011131—) 
Health Hazards 
Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 
On-Site Power Generation 
End-use efficiency of electricity, 7:25033 (CONF-8011 131—) 
On-site rural electrification schemes: role of fuel cells in total 


energy systems, 7:25051 


Peak-Load Pricing 

Planning, processing, and analyzing data for residential load 
studies, 7:25022 (CONF-8004196—) 

Summary of the Edmond Electric Utility Demonstration 
Project and its findings, 7:25027 (CONF-8004196—) 

Power Demand 
End-use efficiency of electricity, 7:25033 (CONF-8011131—) 
Rate Structure 

Seasonal electricity demand and pricing analysis with a 

variable-response model, 7:25049 
Time-of-Use Pricing 

Considerations in analysing and from time-of-use 

electricity pricing studies, 7:25024 (CONF-8004196—) 
ing and maintaining a load research data base, 7:25020 
(CONF-8004196—) 

Effect of time-of-day rates in the Los Angeles electricity rate 
study, 7:25028 (CONF-8004196—) 

Effects on the residential load curve from time-of-use pricing 
of electricity: econometric inferences from the Wisconsin 
experiment for summer system peak days, 7:25030 (CONF- 
8004196—) 

Evaluation and future uses of the DOE 
demonstration data, 7:25031 (CONF-8004196—) 

Limitations on analysis, 7:25023 (CONF-8004196—) 

North Carolina rate demonstration project: preliminary results, 
7:25029 (CONF-8004196—) 

Overview of DOE analyses of residential TOU data, 7:25026 
(CONF-8004196—) 

Practical considerations in the demand for 
electricity, 7:25025 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data: 
comment, 7:25019 (CONF-8004196—) 

Variables affecting treatment perception in an electric time-of- 
use rate demonstration: analytic and interpretative 
implications, 7:25032 (CONF-8004196—) 

POWER RESEARCH INSTITUTE 
See EPRI 


An economic analysis of the electric utility sector in the Ohio 
River Basin region, 7:25046 (PB—82-103268) 


Cc ialization of solar energy by regulated utilities, 
7:24527 (LBL—11990) 
Conservation 





Measuring the effects of utility conservation programs, 7:25047 


Federal Energy Regulatory Commission needs to act on the 

construction-work-in-progress issue, 7:25036 (EMD—81-123) 
Load Management 

Considerations in analysing and g from time-of-use 
electricity pricing studies, 7:25024 (CONF-8004196—) 

Contacting and interviewing residential electricity customers, 
7:25017 (CONF-8004196—) 

Definition of the population and formation and use of strata, 
7:25014 (CONF-8004196—) 

Developing and maintaining a load research data base, 7:25020 
(CONF-8004196—) 

ing and maintaining a load research data base: 

comment, 7:25021 (CONF-8004196—) 

Drawing a sample and allocating customers to design points, 
7:25015 (CONF-8004196—) 


Effect of time-of-day rates in the Los Angeles electricity rate 
study, 7:25028 (CONF-8004196—-) 

Effects on the residential load curve from time-of-use pricing 
of electricity: econometric inferences from the Wisconsin 
experiment for summer system peak days, 7:25030 (CONF- 
8004196—) 

Establishing objectives for'residential load research, 7:25012 
(CONF-8004196—) 

Evaluation and future uses of the DOE 
demonstration data, 7:25031 (CONF-8004196—) 

Limitations on analysis, 7:25023 (CONF-8004196—) 

North Carolina rate demonstration project: preliminary results, 
7:25029 (CONF-8004196—) 

Overview of DOE analyses of residential TOU data, 7:25026 
(CONF-8004196—) 

Planning, and analyzing data for residential load 
studies, 7:25022 (CONF-8004196—) 

Practical considerations in the demand for 
electricity, 7:25025 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data, 

7:25018 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data: 
comment, 7:25019 (CONF-8004196—) 

Role of survey data in load research, 7:25016 (CONF- 
8004196—) 

Sample design for rate demonstrations and load research, 
7:25013 (CONF-8004196—) 

Summary of the Edmond Electric Utility Demonstration 
Project and its findings, 7:25027 (CONF-8004196—) 

Variables affecting treatment perception in an electric time-of- 
use rate demonstration: analytic and interpretative 
implications, 7:25032 (CONF-8004196—) 

Rate Structure 
Contacting and in residential electricity customers, 

7:25017 (CONF-8004196—) 

Definition of the population and formation and use of strata, 
7:25014 (CONF-8004196—) 

Drawing a sample and allocating customers to design points, 
7:25015 (CONF-8004196—) 

Planning, processing, and analyzing data for residential load 
studies, 7:25022 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data, 
7:25018 (CONF-8004196—) 

Regulation of the electric utility industry: a historical 
perspective and empirical study. Conference paper No. 67, 
7:25011 (CONF-7811199—1) 

Role of survey data in load research, 7:25016 (CONF- 
8004196—) 

Sample design for rate demonstrations and load research, 
7:25013 (CONF-8004196—) 


Burdensome and unnecessary reporting requirements of the 
Public Utility Regulatory Policies Act need to be changed, 
7:24984 (EMD—81-105) 

Department of Energy needs to improve the timeliness of the 
third annual reports on Title I of the Public Utility 
Regulatory Policies Act, 7:25035 (EMD—81-56) 

Electric power: contemporary issues and the federal role in 
oversight and regulation, 7:25037 (EMD—82-8) 


Programs 
Robert Sproull: seeking the R and D target, 7:24955 
Technology Transfer 
Technology transfer: the ultimate measure of R and D, 7:24954 
ELECTRICAL INSULATION ‘ 
Insulator materials in magnetic fusion reactors, 7:27514 
(CONF-801237—) 
Magnet designs and materials requirements: large coil project, 
7:25410 (CONF-801237—) 
designs and materials requirements, MIT, 7:27512 
(CONF-801237—) 


Aging 
Aging considerations for rotating machinery insulation systems, 
7:24794 (EPRI-EL—2211) 
Field insulation materials and problems, 7:24798 (EPRI-EL— 
2211) 





Breakdown 
i with on-line generator partial discharge tests, 
7:24511 (EPRI-EL—2211) 
Preventive maintenance testing of generator insulation, 7:24805 
(EPRI-EL—2211) 
Radio frequency monitoring of generators, 7:24806 (EPRI- 
EL—2211) 
Dielectric Properties 
MICALASTIC high-voltage insulation: design features and 
experience, 7:24799 (EPRI-EL—2211) 
Electric Discharges 
Experience with on-line generator partial discharge tests, 
7:24511 (EPRI-EL—2211) 
Preventive maintenance testing of generator insulation, 7:24805 
(EPRI-EL—2211) 
Fabrication 
Micadur-Compact insulation system for medium-sized 
turbogenerators, 7:24800 (EPRI-EL—2211) 
MICALASTIC high-voltage insulation: design features and 
experience, 7:24799 (EPRI-EL—2211) 
Pros and cons of vacuum pressure impregnation, 7:24802 
(EPRI-EL—2211) 
Failures 
Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 
Application of sealed windings to power generating station 
motors, 7:24797 (EPRI-EL—2211) 
Rotor-mounted thermal scanner for hydroelectric generators, 
7:24512 (EPRI-EL—2211) 
In-Service Inspection 
Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 
Maintenance 
Preventive maintenance testing of generator insulation, 7:24805 
(EPRI-EL—2211) 
TVA’'s experience with thermosetting-type insulation for 
generator stator windings, 7:24795 (EPRI-EL—2211) 
Mechanical Properties 
Field insulation materials and problems, 7:24798 (EPRI-EL— 
2211) 
Mechanical properties of mica insulation, 7:24801 (EPRI-EL— 
2211) 
MICALASTIC high-voltage insulation: design features and 
experience, 7:24799 (EPRI-EL—2211) 
Mechanical Vibrations 
TVA’'s experience with thermosetting-type insulation for 
generator stator windings, 7:24795 (EPRI-EL—2211) 


General insulation requirements arising from coil fabrication 
practice, 7:27515 (CONF-801237—) 

Micadur-Compact insulation system for medium-sized 
turbogenerators, 7:24800 (EPRI-EL—2211) 

Performance Testing 

Experience with on-line generator partial discharge tests, 
7:24511 (EPRI-EL—2211) 

Generator insulation system testing, 7:24804 (EPRI-EL—2211) 

Organic insulator program at NBS, 7:27518 (CONF-801237—) 

Preventive maintenance testing of generator insulation, 7:24805 
(EPRI-EL—2211) 

TVA's specification requirements and preoperational checks 
for rotating electrical machinery insulation, 7:24803 (EPRI- 
EL—2211) 

Very low (0.1 Hz) testing of rotating machinery insulation, 
7:24807 (EPRI-EL—2211) 

Physical Radiation Effects 

Effect of beta radiation on the 4°K static mechanical 

=. i of G-10 epoxy-glass composite, 7:27523 (CONF- 
designs and materials requirements: ETF, 7:27510 
(CONF-801237—) 

Radiation damage in thin sheet fiberglass insulators, 7:27519 
(CONF-801237—) 

Use of the RTNS-II cryostats for insulator studies, 7:25411 
(CONF-801237—) 

Quality Control 

Adequacy of rotating machine turn insulation testing, 7:24796 

(EPRI-EL—2211) 
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Micadur-Compact insulation system for medium-sized 
7:24800 (EPRI-EL—2211) 
MICALASTIC high-voltage insulation: design features and 
experience, 7:24799 (EPRI-EL—2211) 
TVA’'s specification requirements and i checks 
for rotating electrical machinery insulation, 7:24803 (EPRI- 
EL—2211) 


Reliability 
Field insulation materials and problems, 7:24798 (EPRI-EL— 
2211) 


TVA’'s specification requirements and preoperational checks 
for rotating electrical machinery insulation, 7:24803 (EPRI- 
EL—2211) 

ELECTRICAL INSULATORS 


Self-monitoring high voltage transmission line suspension 
insulator (Patent), 7:24822 
Dielectric Materials 
Self-monitoring high voltage transmission line suspension 
insulator (Patent), 7:24822 
Failures 
Insulators and magnet reliability, December 2, 1980, 7:27511 
(CONF-801237—) 
ELECTRIC-POWERED VEHICLES 
Electric Batteries 
Combination field chopper and battery charger (Patent), 
7:25220 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Research Programs 
Applied battery and electrochemical research program, 7:24905 
(LBL—11990) 
ELECTRODES 
See also ANODES 
Current Density 
Current distributions in soluble battery electrodes--1. 
Theoretical, 7:24908 
Current distributions in soluble battery electrodes. 2. 
Experimental, 7:24909 
Fabrication 
Ceramic component for MHD electrode (Patent), 7:25082 
Research Programs 
Oxygen electrodes for energy conversion and storage 
report, 1 October 1979-30 September 1980, 7:25089 
(DOE/ET/25502—3) 
ELECTROLYTIC CELLS 
Electrodes 
Oxygen electrodes for energy conversion and storage. Annual 
report, 1 October 1979-30 September 1980, 7:25089 
(DOE/ET/25502—3) 
ELECTROMAGNETIC FIELDS 
Biological Effects 
Lack of effect of 60 Hertz fields on growth of cultured 
Chinese hamster cells, 7:26540 (LA—8948-PR) 
ELECTROMAGNETIC LENSES 
Design 


Strong focus space charge (Patent), 7:25729 
ELECTROMAGNETIC PULSES 
Physical Radiation Effects 
Nuclear pulse (I): awakening to the chaos factor, 7:26004 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
TRANSITION RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
Scattering 
Inverse scattering of a layered and dispersionless dielectric 
half-space - 1. reflection data from plane waves at normal 
incidence, 7:27389 
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ELECTRON BEAMS 
Acceleration 
Experimental device and experiments on the electron beam 
acceleration in the radial line system, 7:25725 (KFTI—80-46) 
Beam Dynamics 
Electron beam acceleration on the TEsub(omn)-wave, 7:25719 
(KFTI—80-46) 
Focusing 
Filamentation instability of a relativistic hollow electron beam, 
7:25727 
Modulation 
Modulation of relativistic electron beam in a diaphragmed 
waveguide, 7:25720 (KFTI—80-46) 
Nonlinear Problems 
Scattering and collpase of Langmuir waves driven by a weak 
electron beam, 7:27467 
Targets 
Efficient neutron production using low-energy electron beams, 
7:25731 
ELECTRON CHANNELING 
Gamma Spectra 
Gamma radiation at electron plane channeling in a diamond 
monocrystal, 7:26809 (INIS-mf—6819) 
Photon Emission 
Characteristics and applications of channeling radiation from 
relativistic electrons and positrons, 7:27390 
ELECTRON COLLISIONS 


See also ELECTRON-ION COLLISIONS 
ELECTRON-POSITRON COLLISIONS 


Polarized electron bremsstrahlung with account for nuclear 
structure and recoil effects, 7:27384 (INIS-mf—6819) 
ELECTRON COOLING 
Reviews 
Increasing the phase-space density of high energy particle 
beams, 7:25728 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 


Low energy proton and electron response of an n-octane liquid 
scintillator, 7:25911 
ELECTRON GUNS 
Design 
Line-source electron beam annealing system, 7:25471 
ELECTRON PAIRS 
Pair Production 
Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 


Bremsstrahlung of electrons and photoproduction of e* e~ - 
pairs in partially disoriented crystal targets, 7:27380 (INIS- 
mf—6819) 

P-odd polarization phenomena at the photoproduction of 
electron-positron pairs in the nuclear fields, 7:27135 (INIS- 
mf—6819) 

ELECTRON REACTIONS 
Breakup Reactions 

Parity nonconservation on deuteron electrodisintegration, 

7:26943 (INIS-mf—6819) 
Deep Inelastic Scattering 

Study of atomic nuclei quark structure in electron deep 

inelastic scattering, 7:27149 (INIS-mf—6819) 
Elastic Scattering 

Electron elastic scattering by nuclei with 5/2 spin in the 
Rarita-Shwinger formalism, 7:26977 (INIS-mf—6819) 

Sum rules and the model Steinwedele-Jensen modified, 7:26970 
(INIS-mf—6819) 

Taking into account of radiative corrections to the electron on 
elastic scattering cross section, 7:26973 (INIS-mf—6819) 

Inelastic Scattering 

Dipole and quadrupole magnetic resonances of Ni isotopes, 
7:27048 (INIS-mf—6819) 

Three-body force effects in the *7O magnetic form factor, 
7:27007 


ELECTROREFINING 
Energy Conservation 


Quasi-Elastic Scattering 
Quasi-elastic scattering of electrons by “'B, *C, *’Al, *°K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 
Scattering 
Weak neutral currents in pion production in electron and 
neutrino scattering by ‘He nuclei, 7:26946 (INIS-mf—6819) 
ELECTRON SPECTROMETERS 
Performance 
Actual state of the 250 keV electron-loss spectrometer, 7:25900 
(KFK—3051) 
ELECTRON TRANSFER 
Reaction Kinetics 
Determination of electron-transfer rate constants from data on 
tunneling to randomly distributed acceptors in a rigid 
medium, 7:25535 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC EQUIPMENT 
See also COUNTING RATEMETERS 
OPTICAL SCANNERS 


OSCILLATORS 
RADIO EQUIPMENT 


Design 
Present status of electronic identification, 7:26348 
Potting 
Fatigue aging of adhesive bonds, 7:25676 
ELECTRON-ION COLLISIONS 
Energy-Level Transitions 
Intermediate coupling collision strengths for An = 0 
transitions produced by electron impact on highly charged 
He- and Be-like ions, 7:26869 
Tonization 
Absolute cross-section measurements for electron-impact 
ionization of Na-like ions: Mg*, Al**, and Si**, 7:26843 
Contributions of excitation autoionization to the electron- 
impact ionization of Mg*, Al**, and Si* in the distorted- 
wave approximation with exchange, 7:26844 
Electron ionization of some low-Z ions in the plane-wave Born 
approximation, 7:26846 
Electron-impact excitation autoionization of Ga II, 7:26847 
ELECTRON-POSITRON COLLISIONS 
Angular Correlation 
Positron annihilation study of impurity atoms in semiconductor 
crystals, 7:25450 (INIS-mf—68 19) 
Annihilation 
Production of partons and hadrons in e* e~ annihilations and in 
hadron-hadron collisions: quark and gluon jet models, 
7:26881 (BNL—51443-Vol.1) 
ELECTRON-POSITRON INTERACTIONS 
D-1865 Resonances 


Properties of charmed particles, 7:26893 
F* Resonances 


Properties of charmed particles, 7:26893 
Particle Production 
Search for highly ionizing particles in e* e~ collisions at Vs-bar 
= 29 GeV, 7:26889 
Unified Gauge Models 
Experimental implications of new theoretical ideas, 7:26918 
(BNL—51443-Vol.1) 
ELECTRONS 


See also SOLVATED ELECTRONS 
TRAPPED ELECTRONS 


Bremsstrahlung 
Bremsstrahlung of electrons and photoproduction of e* e~ - 
pairs in partially disoriented crystal targets, 7:27380 (INIS- 
mf—6819) 
Transmission 
Spatial-angular distributions of high-current electron beam in 
matter, 7:27383 (INIS-mf—6819) 
ELECTROPHORESIS 
Bibliographies 


Electrorefining of copper from a cuprous ion complexing 
electrolyte, 7:25381 
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ELECTROSTATIC ACCELERATORS 


See also PELLETRON ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 


Beam Monitoring 
System for stabilization and beam energy 
electrostatic accelerator with ion charge — 7:25807 
(KFTI—80-28) 
Beam Optics 
Calculation of ion optics for the Kharkov University 
electrostatic accelerator "ESU-2.5", 7:25716 (KFTI—80-28) 
Beam Strippers 
Optical calibration of thickness of charge exchange carbon 
targets, 7:25808 (KFTI—80-28) 
Beam Transport 
Accelerating tube for the "EG-1" electrostatic accelerator, 
7:25820 (KFTI—80-28) 
Ton Beam Injection 
Impulse operation of the "EG-1" electrostatic accelerator 
(Physical-Energetical Institute), 7:25817 (KFTI—80-28) 
Injector of the “"EGP-10M” accelerator (Physical-Energetical 
Institute) with netted input into accelerating tube, 7:25815 
(KFTI—80-28) 
Ion injector for electrostatic accelerator, 7:25816 (KFTI—80- 
28) 
Ton Sources 
Stabilization of ion source operation for the "EG-2.5" 
electrostatic accelerator, 7:25814 (KFTI—80-28) 
On-Line Control Systems 
Algorithms for automated control system at charged particle 
electrostatic accelerator, 7:25809 (KFTI—80-28) 
Computer “Elektronika-100I" program for control and state 
analysis of the EG-2.5 accelerator, 7:25810 (KFT1—80-28) 
Control system for material irradiation regime in electrostatic 
accelerator, 7:25811 (KFTI—80-28) 
Performance 
Experience of operation of Physical-Energetical Institute high- 
voltage accelerators, 7:25805 (KFTI—80-28) 
Using of the EG-2.5-6 electrostatic generator for radiation 
chemistry researches, 7:25613 (KFTI—80-28) 
Power Supplies 
Cascade connection of electrostatic rotor generators for direct 
working accelerators, 7:25818 (KFTI—80-28) 


Experience of operation of Physical-Energetical Institute high- 
voltage accelerators, 7:25805 (KFTI—80-28) 
Target Chambers 
Small-sized pump for the target chamber of the E-SUVI 
accelerator, 7:25822 (KFTI—80-37) 
Uses 
Using of electrostatic accelerators in biology, medicine and 
agriculture, 7:26343 (KFTI—80-28) 
Vacuum Systems 
Method of reducing oil deposition on electrostatic accelerator 
targets, 7:25819 (KFTI—80-28) 
Vacuum system of the ESUVI accelerator, 7:25823 (KFTI— 
80-37) 
ELEMENT 104 
Fission Barrier 
Fission barriers for the transfermium elements, 7:27284 (INIS- 
mf—6819) 


Fission Barrier 
Fission barriers for the transfermium elements, 7:27284 (INIS- 
mf—6819) 
ELEMENT 108 
Fission Barrier 
Fission barriers for the transfermium elements, 7:27284 (INIS- 
mf—6819) 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
Basic Interactions 
Particles and forces, 7:26879 
De Broglie Wavelength 
“Derivation” of the de Broglie relation from the Doppler 
effect, 7:27419 
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Doppler Effect 
“Derivation” of the de Broglie relation from the Doppler 
effect, 7:27419 
ELEMENTS 


See also METALS 
TRANSURANIUM ELEMENTS 


Toxicity 
Effect of trace elements found on coal fly ash on lymphocyte 
is, 7:26494 (UCD—472-126) 
ELMO BUMPY TORUS 
Ambipolar Diffusion 
Ambipolar potential formation and control in bumpy tori and 
mirrors. Report on the Oak Ridge, Tennessee, 
USA. 1 11-12 May 1981, 7:27480 
Equilibrium Plasma 
3-D tensor pressure equilibria for EBT, 7:27438 (CONF- 
8110101—) 
Plasma Pressure 
3-D tensor pressure equilibria for EBT, 7:27438 (CONF- 
8110101—) 


EBT stability theory. on the 
Tennessee, USA, 13-14 May 1981, 7:27479 
Thermonuclear Reactors 

Overview of EBT reactor projections, 7:27572 

EMP 
See ELECTROMAGNETIC PULSES 

EMS 

(Ethyl methanesulfonate.) 


Oak Ridge, 


Use of mutant yields to compare the carcinogenic risk of 
DNA-damaging agents (X-ray; UV; EMS), 7:26409 
ENCAPSULATION 
Performance 
Fatigue aging of adhesive bonds, 7:25676 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENDANGERED SPECIES 
Surveys 


Status of the flora of the Los Alamos National Environmental 
Research Park, 7:26159 (LA—8948-PR) 
ENDORPHINS 
See also ENKEPHALINS 


Radioimmunoassay 
B-endorphin radioimmunoassay: its clinical value and problems, 
7:26299 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 


Computer Codes 
COSMIC: 1981 catalog of computer (programs in energy), 
7:27607 (NASA-CR— 163916) 
Economic Impact 
Economic impacts of energy futures, 7:24934 (LBL—11990) 
Global Aspects 
International energy studies (Book), 7:24912 
Health Hazards 
Comparison of the health effects of energy chains: 
methodological problems and French data, 7:26236 
Public risk perception of various energy systems, 7:26237 
Social Impact 
Economic impacts of energy futures, 7:24934 (LBL—11990) 
ENERGY ANALYSIS 
Computer Codes 
Simplified low cost technique for evaluating building energy 
performance standards submittals, 7:25132 (NBS-Special 
Pub—608) 
Computer Graphics 
Use of computerized graphics to optimize building energy use 
in predesign and programming, 7:25147 
ENERGY AUDITS 
Measuring the effects of utility conservation programs, 7:25047 
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Education 
Professional approach to Class A and school and hospital 
energy audits, with case studies, 7:25134 (NBS-Special Pub— 
608 


ENERGY CONSERVATION 

Adequacy of the state commitment to energy conservation, 
7:24966 (CONF-8011131—) 

Big business of the eighties: saving energy, 7:24969 (CONF- 
8011131—) 

Comparison of regional and national energy efficiency 
standards for room and central air conditioners, 7:25116 
(LBL—11990) 

Conservation: a prospectus for the future, 7:24970 (CONF- 
8011131—) 

Energy conservation initiatives, 7:25185 (CONF-8011131—) 

Illinois’ potential for energy conservation, 7:24967 (CONF- 
8011131—) 

International residential energy conservation, 7:24971 (LBL— 
11990) 

Constraints 

Energy conservation in the commercial sector, 7:25104 

(CONF-8011131—) 
Economics 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 7:24936 
(ORAU/IEA—80-12(M)) 

Evaluation 
Measuring the effects of utility conservation programs, 7:25047 
Financial Incentives 

Commercialization of solar energy by regulated utilities, 
7:24527 (LBL—11990) 

Energy conservation in the commercial sector, 7:25104 
(CONF-8011131—) 

Fuel Consumption 
Measuring the effects of utility conservation programs, 7:25047 
Government Policies 

Federal programs and energy conservation progress, 7:25100 
(CONF-8011131—) 

Federal residential energy conservation programs: an 
overview, 7:25099 (CONF-8011131—) 

Grants 

Appropriate energy technology, 7:25057 (LBL—11990) 

it 


Adequacy of the federal commitment to energy conservation, 
7:24968 (CONF-8011131—) 
Office of Energy Management and Extension: an overview, 
7:25103 (CONF-8011131—) 
Regulations 
DOE industrial energy conservation program, 7:25092 (CONF- 
8011131—) 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
Appropriate energy technology, 7:25057 (LBL—11990) 
Socio-Economic Factors 
Social factors affecting energy use and conservation in the 
home, 7:25214 (NP—2904111) 
Technology Assessment 
Appropriate energy technology, 7:25057 (LBL—11990) 
ENERGY CONSUMPTION 
Environmental Impacts 
Water quality, energy, and socioeconomics: path analyses for 
studies of causality, 7:24950 
Global Aspects 
Development and energy consumption, 7:25052 
Socio-Economic Factors 
Social factors affecting energy use and conservation in the 
home, 7:25214 (NP—2904111) 
ENERGY CONVERSION 
See also SOLAR ENERGY CONVERSION 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
ENERGY DEMAND 
Computer Codes 
Assessment of energy demand models, 7:24914 (LBL—11990) 
Forecasting 
Forecasting energy demand for Hawaii, 7:24975 (LBL—11990) 


Mathematical Models 
Regional and industrial impacts of coal conversion. Task I, 
final report, 7:24277 (DOE/EIA/06560—T3) 
ENERGY EFFICIENCY STANDARDS 
Comparative Evaluations 
Comparison of regional and national energy efficiency 
standards for room and central air conditioners, 7:25116 
(LBL—11990) 
Potential energy savings in buildings resulting from the 
NCSBCS code compared with BEPS, 7:25128 (NBS-Special 
Pub—608) 


Simplified procedure for the use of solar energy in complying 
with the Colorado energy conservation standards for 
residential buildings, 7:25135 (NBS-Special Pub—608) 


Simplified low cost technique for evaluating building energy 
performance standards submittals, 7:25132 (NBS-Special 
Pub—608) 

ENERGY EXTENSION SERVICE 
Administrative Procedures 

Office of Energy Management and Extension: an overview, 

7:25103 (CONF-8011131—) 
Program Management 

Federal conservation programs in Michigan, 7:25101 (CONF- 

8011131—) 
Reviews 

Federal residential energy conservation programs: an 

overview, 7:25099 (CONF-8011131—) 
ENERGY FACILITIES 
Environmental Effects 

Quantifying energy-related effects on mobile species, 7:26163 

(PNL—4100-Pt.2) 
Site Selection 

Federal Government should encourage early public, 
regulatory, and industry cooperation in siting energy 
facilities, 7:24933 (EMD—82-18) 

US land use and energy policy: assessing potential conflicts, 
7:24951 

ENERGY MODELS 
Meetings 
Simulation, modelling and decision in energy systems, 7:24917 
Technology Assessment 
Economic impacts of energy futures, 7:24934 (LBL—11990) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Comparison of regional and national energy efficiency 
standards for room and central air conditioners, 7:25116 
(LBL—11990) 

Determinants of residential energy use, 7:25111 (LBL—11990) 

Impact of alternatives to petroleum on US-Mexican relations, 
7:25002 

Implementing building energy standards in California, 7:25113 
(LBL—11990) 

Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 

Bibliographies 

Energy policy and research planning. Citations from the NTIS 

data base, 7:24927 (B—81-800112) 
Decision Making 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 7:24936 
(ORAU/IEA—80-12(M)) 

Global Aspects 

Energy: from an inward looking to an outward looking 
attitude, 7:24989 i 

International energy studies (Book), 7:24912 

OECD/IEA parliamentary symposium on energy and the 
economy, 7:24919 (CONF-8104142—) 


Energy policy and research planning. Citations from the NTIS 
data base, 7:24927 (B—81-8001 12) 
ENERGY RESOLUTION 
Solid Scintillation Detectors 
Bismuth germanate scintillators as detectors for high-energy 
gamma radiation, 7:25909 
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ENERGY SOURCE DEVELOPMENT 
Constraints 
Institutional constraints to energy planning in developing 
countries, 7:24924 


Impacts 
Data description, 7:24945 (DOE/EV/10154—4) 
Urban and community impact analysis, 7:26232 (LBL—11990) 
Water availability and quality consideration affecting energy 
futures in Federal Region IX, 7:26231 (LBL—11990) 
Mathematical Models 
Optimization of an integrated renewable energy system in a 
dairy farm, 7:24631 


Meetings 
Energy from biomass, 7:24596 
Planning 


Institutional constraints to energy planning in developing 
countries, 7:24924 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
Risk Assessment 
Keynote address, 7:24988 
Socio-Economic Factors 
Ohio River Basin energy study: social values and energy 
policy, 7:24922 (PB—82-101494) 
Urban and community impact analysis, 7:26232 (LBL—11990) 
Water Pollution Abatement 
Water resource topics, 7:24944 (DOE/EV/10154—4) 
Water Requirements 
Data description, 7:24945 (DOE/EV/10154—4) 
Water availability and quality consideration affecting energy 
futures in Federal Region IX, 7:26231 (LBL—11990) 
Water resources data, 7:24946 (DOE/EV/10154—4) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WAVE POWER 


WIND POWER 
WOOD FUELS 


Diversification 
Western coal export, 7:24257 (CONF-8106204—) 
Environmental Impacts 
Coordination: Pacific marine science program, 7:26206 (PNL— 
4100-Pt.2) 
Global Aspects 
Appendix one. Basic world energy sources analysis, 7:24974 
(DOE/ER/10469—1-Vol.2) 
National and international energy problems in the WAES 
study projections, 7:25074 


Coordination: Pacific marine science program, 7:26206 (PNL— 
4100-Pt.2) 
Marine chemistry of energy-related pollutants, 7:26205 (PNL— 
4100-Pt.2) 
Supply and Demand 
Some methodological problems raised by the main results of 
the “Energy and regions” study concerning local energy 
supply and demand, 7:24979 
ENERGY STORAGE 


See also FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 


Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
ENERGY STORAGE SYSTEMS 


See also ELECTRIC BATTERIES 
THERMAL ENERGY STORAGE EQUIPMENT 


Calculation of charging circuit of capacitive energy storage 
system for electrophysical devices, 7:25825 (KFTI—80-46) 
ENERGY SUPPLIES 
Economic Impact 
Impact of energy on employment in manufacturing, 7:24923 


OECD/IEA parliamentary symposium on energy and the 
economy, 7:24919 (CONF-8104142—) 
Mathematical Models 
Regional and industrial impacts of coal conversion. Task I, 
final report, 7:24277 (DOE/EIA/06560—T3) 
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Meetings 
OECD/IEA parliamentary symposium on energy and the 
economy, 7:24919 (CONF-8104142—) 
Prices 
Methodology for regional and industrial impacts of coal 
conversion, 7:26228 (DOE/EIA/06560—T1) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Research Programs 
Future directions for Federal support of coal liquefaction, 
7:24202 
ENKEPHALINS 


Biosynthesis 

Biosynthesis of enkephalins, 7:26256 

Enkephalin precursors in human pheochromocytoma, 7:26257 
Radioimmunoassay 

Radioimmunoassay of Met-Enkephalin-Arg*® Quantification of 

enkephalin precursors, 7:26300 

ENRICHED MATERIALS (ISOTOPES) 

See ISOTOPE ENRICHED MATERIALS 
ENRICHMENT (ISOTOPIC) 

See ISOTOPE SEPARATION 
ENTOMOLOGY 

See INSECTS 
ENVIRONMENT 

Contamination 

Use of peaceful underground nuclear explosions with minimum 

radioactive contamination of the environment, 7:26013 
Management 
Integration: a role for adaptive environmental assessment and 
management, 7:26238 

Mathematical Models 

Implications of cost benefit analysis for optimization, 7:26233 
Radiation Monitoring 

Determination of site contamination levels. Chapter 5, 7:26192 
Surface Contamination 

Determination of site contamination levels. Chapter 5, 7:26192 

ENVIRONMENTAL EFFECTS 

Global Aspects 

Global future: time to act. Report to the President on global 
resources, environment, and population, 7:24977 (NP— 
2902280) 

Statistics 

Quantitative aspects of transuranic and other radionuclide field 

studies, 7:26177 (PNL—4100-Pt.2) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Biological Models 

Ecological effects of coal conversion, 7:24249 (PNL—4100- 

Pt.2) 
ENVIRONMENTAL IMPACTS 
Risk Assessment 
Integration: a role for adaptive environmental assessment and 
management, 7:26238 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY 

Acid rain and lakes: a recommended program of research, 
7:26036 (CONF-791163—) 

Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 

International air quality agreement, 7:24929 (CONF-791163—) 

International air pollution agreement, 7:24930 (CONF- 
791163—) 

Policy considerations behind the regulations for limitations of 
releases of radioactive substances from nuclear power plants 
in Sweden, 7:24962 

Prioritization of research on air quality related resources of the 
national parks, 7:26154 

Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 

Decision Making 

Address by the Honourable John Fraser, Minister of the 

Environment, Canada, 7:24931 (CONF-791163—) 
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Political Aspects 
Sisyphus syndrome: air pollution, acid rain and public 
responsibility, 7:26147 (CONF-791163—) 
Public Opinion 
Sisyphus syndrome: air pollution, acid rain and public 
responsibility, 7:26147 (CONF-791163—) 
ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 

Acid rain: the environment, current stress, and a prognosis, 
7:26148 (CONF-791163—) 

New application of the PNL long-range transport model to 
assess the air quality impacts of emitted fine particles, 
7:26124 

Persistent elevated pollution episodes, 7:26030 (CONF- 
791163—) 

Tracer Techniques 
Oil shale, 7:26062 (PNL—4100-Pt.3) 
ENZYMATIC HYDROLYSIS 
Biochemistry 


1-thio-oligosaccharides as substrate analogs for investigations in 
the field of polysaccharides, 7:26260 
Reactors 


Experimental study on continuous digestion of cellulose waste 
in a combined reactor system, 7:24489 
Continuous Culture 
Experimental study on continuous digestion of cellulose waste 
in a combined reactor system, 7:24489 
Immobilized Enzymes 
Agricultural waste treatment by means of ultrafiltration 
membrane enzymatic reactors, 7:24492 
ENZYMES 


See also CATALASE 
IMMOBILIZED ENZYMES 
NUCLEASES 
PEROXIDASES 


Secretion 
Elastase secretion by macrophages challenged with fibrogenic 
and chemically reactive particulate matter, 7:26482 (UCD— 
472-126) 
EOR 
See ENHANCED RECOVERY 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPRI 
See also ELECTRIC POWER 
Research Programs 
Robert Sproull: seeking the R and D target, 7:24955 
Technology transfer: the ultimate measure of R and D, 7:24954 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Computer 


Codes 
User’s guide to the VOLE phase-equilibrium code, 7:24316 
(AEEW-M—1910) 
EQUILIBRIUM PLASMA 
Three-Dimensional Calculations 
Three dimensional MHD equilibria, 7:27424 (CONF-8110101— 


) 
Variational Methods 
Variational method for the three-dimensional inverse 
equilibrium problem in toroids, 7:27429 (CONF-8110101—) 
ERBIUM 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
ERBIUM 156 
Beta Decay 
Decay of “*Er and ™*Er, 7:27221 (INIS-mf—6819) 
ERBIUM 157 
Electron Capture Decay 
Decay scheme for '*’Er — '*’Ho, 7:27223 (INIS-mf—6819) 
ERBIUM 158 
Beta Decay 
Decay of *Er and ™*Er, 7:27221 (INIS-mf—6819) 


ERBIUM 164 
Energy Levels 
Excitation of **Er levels in the (n,n'y) reaction (Esub(y) = 
91.4 - 2136.0 keV), 7:27228 (INIS-mf—6819) 
ERBIUM 164 TARGET 
Neutron Reactions 
Excitation of *Er levels in the (n,n’y) reaction, 7:27228 
(INIS-mf—6819) 
ERBIUM 166 
E2-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
Interacting boson approximation model analysis of E2 
transition probabilities for transitions in ** *”°Er, 7:27249 
(ORNL—5787) 
Levels 
166Er “strange” level (1159 keV **Er energy level), 7:27230 
(INIS-mf—6819) 
Excitation of }Er levels in the (n,n'y) reaction (Esub(y) = 
80.6 - 2134.5 keV), 7:27229 (INIS-mf—6819) 
M1.-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
ERBIUM 166 TARGET 
Neutron Reactions 
Excitation of Er levels in the (n,n’y) reaction, 7:27229 
(INIS-mf—6819) 
ERBIUM 167 
Pairing Interactions 
Calculation of the single-quasi-particle energy levels on exact 
conservation of particle number, 7:27210 (INIS-mf—6819) 
ERBIUM 168 
E2-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
Interacting boson approximation model analysis of E2 
transition probabilities for transitions in }**"°Er, 7:27249 
(ORNL—5787) 
Energy Levels 
Excitation of ‘**Er levels in the (n,n’y) reactions (Esub(y) = 
78.8(3) - 2164 keV), 7:27232 (INIS-mf—6819) 
M1-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
ERBIUM 168 TARGET 
Neutron Reactions 
Excitation of ‘Er levels in the (n,n'y) reactions, 7:27232 
(INIS-mf—6819) 
ERBIUM 170 
E2-Transitions 
Interacting boson approximation model analysis of E2 
transition probabilities for transitions in '®*”°Er, 7:27249 
(ORNL—5787) 
ERBIUM 170 TARGET 
Oxygen 16 Reactions 
Structure and decay of the highly mixed 13/2* states in '”*Er, 
7:27254 
ERBIUM 171 
Energy Levels 
Structure and decay of the highly mixed 13/2* states in *” Er, 
7:27254 
ERBIUM COMPLEXES 
Bond Lengths 
Synthesis and crystallographic characterization of a dimeric 
alkynide-bridged organolanthanide: [(C;Hs),ErC = 
CC(CHs)sh, 7:25553 
Chemical Preparation 
Synthesis and crystallographic characterization of a dimeric 
alkynide-bridged organolanthanide: [((C;Hs),ErC = 
CC(CHs)sh,, 7:25553 
Crystal Structure 
Synthesis and crystallographic characterization of a dimeric 
alkynide-bridged organolanthanide: [(CsHs),_ErC= 
CC(CHs)s]2, 7:25553 
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EROSION 
Electric Arcs 


EROSION 
Electric Arcs 
Arcing studies in ISX-B, 7:27587 
Environmental Effects 
Ecological transport, 7:26184 
Mathematical Models 
Revegetation/rock cover for stabilization of inactive U-tailings 
sites, 7:26196 (PNL—4100-Pt.2) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Survival Time 
Red cell survival and sequestration in acute intermittent 
porphyria, 7:26304 


(Includes esters of organic and inorganic acids.) 
See also PHOSPHONIC ACID ESTERS 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
ESTUARIES 
Sediments 
Cellulolytic community of an anaerobic estuarine sediment, 
7:26325 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


See ACETALDEHYDE 
ETHANOL 


See also ETHANOL FUELS 
GASOHOL 


Bioconversion 
Anaerobic thermophilic culture system (Patent), 7:26324 
Biosynthesis 
Algal fermentation, a promising step in biomass conversion, 
7:24626 
Anaerobic thermophilic culture (Patent), 7:24486 
Production of ethanol from wastes via enzymatic hydrolysis of 
cellulose, 7:24495 
Chemical Preparation 
Method and system for ethanol production (Patent), 7:24485 
Comparative Evaluations 
Environmental policy issues of synthetic fuels development in 
the Midwest, 7:25054 (CONF-8011131—) 
Cost 
Studies of the potential for ethanol production from selected 
biomass crops in temperate climates: an engineering 
approach, 7:24504 
Distillation 
Vapor-liquid equilibria of the water-ethanol system at low 
alcohol concentrations, 7:24487 
Extraction 
Ethanol production by extractive fermentation, 7:24491 
Phase Studies 
Vapor-liquid equilibria of the water-ethanol system at low 
alcohol concentrations, 7:24487 
Production 
Cogeneration of ethanol from I.C. Engine Powerplants: an 
economical and convenient method to supply process energy 
for ethanol production, 7:25209 (NP—2901980) 
Energy crops: the case of Brasil, 7:25064 
Energy production from whey, 7:24496 
Ethanol: the process and the technology for production of 
liquid transport fuel, 7:24621 
Ethanol production and recovery from biomass sugars, 7:24541 
(LBL—11990) 
Ethanol production by extractive fermentation, 7:24491 
Horizontal-rotating-drum continuous fermentor, 7:24500 
Low energy system for the production of biomass ethanol, 
7:24499 
Studies of the potential for ethanol production from selected 
biomass crops in temperate climates: an engineering 
approach, 7:24504 
Extraction 


Ethanol production and recovery from biomass sugars, 7:24541 
(LBL—11990) 
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ETHANOL FUELS 
Energy Source Development 
Ethanol: the process and the technology for production of 
liquid transport fuel, 7:24621 
Methanol and ethanol as fuels in Brazil: a forecast, 7:25076 
Net Energy 
Ethyl alcohol production for fuel: energy balance, 7:24498 
Programs 


Energy crops: the case of Brasil, 7:25064 


Use of 95%-ethanol in mixtures with gasoline, 7:25222 
ETHANOL PLANTS 
Construction 
Farmstead production of fuel alcohol, 7:24593 
Operation 
Farmstead production of fuel alcohol, 7:24593 
Pilot Plants 
Ethanol production and recovery from biomass sugars, 7:24541 
(LBL—11990) 
Low energy system for the production of biomass ethanol, 
7:24499 
ETHERS 
See also METHYL ETHER 
Labelling 
Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methy! anthracene; 
methyl! naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
Pyrolysis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Synthesis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methy! anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
ETHINE 
See ACETYLENE 
ETHIOPIA 
Volcanic Regions 
Restoration of new volcanic gas analyses from basalts of the 
Afar region: further evidence of CO2-degassing trends, 
7:24738 
ETHYL RADICALS 
Hydrogen Transfer 
Ab initio studies of (1,2)-hydrogen migrations in open-shell 
hydrocarbons: vinyl radical, ethyl radical, and triplet 
methylcarbene, 7:25580 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE 
Adsorption 
Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 
Desorption 
Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 





1438 / ERA Vol. 7, No. 9 


Diffusion 
Thermal desorption spectroscopy from high-specific-area 
solids: h adsorption and diffusion in NaX zeolite 
crystals, 7:25593 


Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
POLYMERS 


See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYLMETHANE SULFONATE 
See EMS 
ETHYNE 
See ACETYLENE 
EUROPE 


See also CZECHOSLOVAKIA 
FEDERAL REPUBLIC OF GERMANY 
FRANCE 
IRELAND 


ITALY 
UNITED KINGDOM 


YUGOSLAVIA 
Energy Source Development 
Alternative fuels from biomass and their use in transport, 
7:25221 
Biomass and hydrogen: an answer to the European liquids fuel 
crisis in the 21st century, 7:24630 
Ethanol Fuels 
Ethanol: the process and the technology for production of 
liquid transport fuel, 7:24621 
Regulations 


Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 1: Europe, July 1980. 
Final report, 7:26152 (NASA-CR—152356) 

EUROPEAN COMMUNITIES 
Biomass Plantations 

Outlook for energy forestry in France and in the European 

Economic Community, 7:24608 
Development 


Energy Source 
Prospects for energy from biomass in the European 
community, 7:24597 
Research Programs 
Research and development on photochemistry and 
photobiology: the European Commission's Program, 7:24432 
EUROPIUM 145 
Beta Decay 
Study of the decay of ‘Eu nuclei oriented in iron, 7:27165 
(INIS-mf—68 19) 
EUROPIUM 149 
Electron Capture Decay 
Study of the decay of '*Eu oriented nuclei, 7:27166 (INIS- 
mf—6819) 
EUROPIUM 151 
Rotational States 
Evidence for the rotational structure in *'Eu with N = 88 
(21.497 - 752.34 keV states; Esub(y) = 110.66 - 307.6 keV), 
7:27218 (INIS-mf—6819) 
EUROPIUM 154 TARGET 
Neutron Reactions 
Neutron resonances of odd-odd radioactive isotopes, 7:27260 
EUROPIUM 155 
Beta-Minus Decay 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
EUROPIUM 155 TARGET 
Neutron Reactions 
Neutron resonances of odd-odd radioactive isotopes, 7:27260 
EVEN-EVEN NUCLEI 
Energy Levels 
Study on the deep-hole states in spherical nuclei, 7:27109 
(INIS-mf—68 19) 
Interacting Boson Model 
Interacting boson model, 7:27370 
Proton Reactions 
Cross sections and analyzing powers of inelastic proton 
scattering on even-even nuclei, 7:27182 (NSSRP—31) 


EXXON GASIFICATION PROCESS 
Process Development Units 


Rotational States 

Parameter interpretation of even-even nucleus rotational 

spectra in terms of the shell model, 7:27108 (INIS-mf—6819) 
EVEN-ODD NUCLEI 
Levels 

Study on the deep-hole states in spherical nuclei, 7:27109 

(INIS-mf—6819) 
EXCITON MODEL 
Exact solution of the exciton model master equations for 
nuclear reactions, 7:27375 
EXCRETION FUNCTIONS 
See RETENTION FUNCTIONS 
EXHAUST GASES 
Air Pollution Control 
Selective reduction of NO by NHs, 7:24318 (LBL—11990) 
Chemical Analysis 

Measurement of nitrogeneous pollutants in combustion 

environments, 7:25627 (LBL—11990) 
Heat Recovery 

Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 

Kiln drying wood through cogeneration: a survey of the 
potential of using waste heat from I.C. engines in municipal 
power plants to supply heat for kiln drying wood, 7:25212 
(NP—2901980) 

EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPANSION CHAMBERS 
Nucleation 

Homogeneous nucleation rates measured in a two-piston 

expansion chamber, 7:26108 
EXPERIMENTAL NEOPLASMS 
Cell Proliferation 

Tumorigenicity assays: studies of the fate of implanted cells, 

7:26272 (LA—8948-PR) 
Implants 
Tumorigenicity assays: studies of the fate of implanted cells, 
7:26272 (LA—8948-PR) 
EXPLORATORY WELLS 
See also WELL DRILLING 
Environmental Effects 

Effects of drilling fluids on benthic communities at the Lower 

Cook Inlet C.O.S.T. well, 7:24296 (CONF-800172—(Vol.1)) 
Environmental Impacts 

Environmental study to assess the impact of drilling discharges 
in the Mid-Atlantic. I. Quantity and fate of discharges, 
7:24297 (CONF-800172—(Vol.1)) 

Environmental monitoring study to assess the impact of 
drilling discharged in the Mid-Atlantic. II. An experimental 
design and statistical methods to evaluate impacts on the 
benthic environment, 7:24298 (CONF-800172—(Vol.1)) 


EXPLOSIVE FRACTURING 
Computer 


Calculations 
Permeability enhancement using explosive techniques, 7:24287 


EXTENSIVE AIR SHOWERS 


Angular Distribution 
Muon-poor extensive air showers from the direction of the 
Crab pulsar, 7:26583 
Cosmic Ray Detection 
Fast timing system at Akeno EAS array, 7:25968 
Search for excess showers from Crab Nebula and other 
directions, 7:26582 


EXXON GASIFICATION PROCESS 


Process Development Units 
Catalytic coal gasification: an emerging technology, 7:24201 


FACILITIES (EDUCATIONAL) 


See EDUCATIONAL FACILITIES 


FACILITIES (ENERGY) 


See ENERGY FACILITIES 





EXXON GASIFICATION PROCESS 
Process Development Units 


FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 


Source Development 
Optimization of an integrated renewable energy system in a 
dairy farm, 7:24631 
Land Use 
Productivity of catch crops grown for fuel, 7:24601 
On-Site Power Generation 
Farm straw as fuel for power, 7:24508 
Waste Heat Utilization 
Farm mini-cogeneration system: the application of 
cogeneration to farm biogas energy systems, 
7:25211 (NP—2901980) 
Waste Product Utilization 
Farm straw as fuel for power, 7:24508 
FAST REACTORS 
See also YAYOI REACTOR 
Neutron Transport 
Neutron capture and fission cross section of americium-241 in 
the energy range from 10 to 250 KeV, 7:24837 
Nuclear Fuels 
Neutron capture and fission cross section of americium-241 in 
the energy range from 10 to 250 KeV, 7:24837 
Radioactive Waste Management 
Neutron capture and fission cross section of americium-241 in 
the energy range from 10 to 250 KeV, 7:24837 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FECES 
Chemical Analysis 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 


Ingestion 
Ecological implications of fecal pellet size, production and 
consumption by copepods, 7:26202 
Radionuclide Kinetics 
Late excretion of plutonium following acquisition of known 


amounts, 7:26386 
FEDERAL ASSISTANCE PROGRAMS 
Implementation 


Alcohol fuels loan guarantee program. Hearing before the 
Subcommittee on Oversight and Investigations of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Seventh Congress, First Session, 
February 6, 1981, 7:25062 

FEDERAL REPUBLIC OF GERMANY 
Business 

Economic policy and private investment since the oil crisis: a 
comparative study of France and Germany, 7:24918 (CONF- 
8006220—1) 

Energy Models 

Long-range energy planning for the Federal Republic of 
Germany by means of an integrated energy simulation 
model, 7:24915 

Energy Policy 

Comments on the report of the enquiry commission on future 
nuclear policies, 7:24959 

Fundamental energy policy problems of the Eighties, 7:24978 

Energy Systems 
Long-range energy planning for the Federal Republic of 
Germany by means of an integrated energy simulation 
model, 7:24915 
Investment 
Economic policy and private investment since the oil crisis: a 
comparative study of France and Germany, 7:24918 (CONF- 
8006220—1) 
Nuclear Energy 
Comments on the report of the enquiry commission on future 
nuclear policies, 7:24959 
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Nuclear Explosions 
Federal Republic of Germany (National programme of 
peaceful nuclear explosions), 7:26007 


Tribology. Structure and coverage of this science. Pt. 3. 
Education and training in tribology - Comparison between 
the Federal Republic of Germany and some other countries, 
7:25632 

FERMENTATION 
See also ANAEROBIC DIGESTION 
Chemical 
Horizontal-rotating-drum continuous fermentor, 7:24500 


Ethanol production by extractive fermentation, 7:24491 
FERMI GAS MODEL 
Surface tension in heated nuclei, 7:27331 (INIS-mf—6819) 
FERMILAB ACCELERATOR 
Antiproton Beams 
Development of bright antiproton sources and high energy 
density targeting, 7:25734 
Beam Injection 
H™ charge exchange injection systems, 7:25843 
Electron Cooling 
Increasing the phase-space density of high energy particle 
beams, 7:25728 


Fermilab saver/collider and future options, 7:25834 
Stochastic Cooling 
Increasing the phase-space density of high energy particle 
beams, 7:25728 


Magnets 
Fermilab saver/collider and future options, 7:25834 
FERMIONS 
See also LEPTONS 
Momentum Transfer 
Relaxation of some fermion nonequilibrium momentum 
distributions, 7:27368 


Relaxation of some fermion nonequilibrium momentum 
distributions, 7:27368 
FERMIUM 
Fission Barrier 
Fission barriers for the transfermium elements, 7:27284 (INIS- 
mf—6819) 
FERMIUM ISOTOPES 
Isotope Production 
Production of heavy actinides from interactions of **O, '*O, 
2°Ne, and **Ne with **Cm, 7:27299 
FERRATES 
See IRON OXIDES 
FERRITIC STEELS 


Compatbility of austenitic and ferritic steels with Pb-17 at. % 
Li, 7:25293 (DOE/ER—0045/7) 
Creep 
Irradiation creep in ferritic steels, 7:25226 
Neutron Reactions 
Experiment HFIR-MFE-T3 for low-temperature irradiation of 
miniaturized Charpy V-notch specimens of nickel-doped 
ferritic steels, 7:25273 (DOE/ER—0045/7) 
Physical Radiation Effects 
Experiments HFIR-MFE-RB1, -RB2, and -RB3 for low- 
temperature irradiation of path E ferritic steels, 7:25272 
(DOE/ER—0045/7) 
Irradiation creep in ferritic steels, 7:25226 
Swelling of ferritic steels irradiated in fast reactors, 7:25227 
Tensile Properties 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
FERROMAGNETIC MATERIALS 
Photonuclear Reactions 
Angular distribution of gamma rays resonance scattered by 
impurity nuclei in the ferromagnet, 7:27128 (INIS-mf—6819) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
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FETUSES 
Congenital Malformations 
Teratogenicity and embryotoxicity of nickel carbony! in Syrian 
hamsters, 7:26536 
FIBER OPTICS 
Radiation Attenuation Testing 
System for testing optical fibers (Patent), 7:25988 
Wi 
Radiation detection system (Patent), 7:25905 
FIBERGLASS 
Physical Radiation Effects 
Radiation damage in thin sheet fiberglass insulators, 7:27519 
(CONF-801237—) 
FIBERS 
Aerosol Monitoring 
Deposition of fibrous aerosol particles on filter fibers and 
nuclepore filters. Comparison between theory and model 
experiments, 7:26095 
FIBROBLASTS 
Genetics 
Cytogenetics and granulopoietic effects on bone marrow 
fibroblastic cells in Fanconi’s anemia, 7:26282 (UCD—472- 
126) 
FIBROSIS 
Diagnostic Techniques 
Comparison of biochemical methods of analyzing collagen 
content of mammalian lungs for the assessment of pulmonary 
damage, 7:26468 (LA—8948-PR) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
Asymptotic Solutions 
Large N classical equations and their quantum significance, 
7:27420 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FINE CONTROL RODS 
See REGULATING RODS 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Environmental Effects 
Influence of winter range quality on elk condition, 7:26157 
(LA—8948-PR) 
Terrestrial ecology, 7:26161 (PNL—4100-Pt.2) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Erosion 
Surface erosion in the plasma-edge of ISX-B, 7:27586 
Liquid Metals 
Conceptual design strategy for liquid-metal-wall inertial fusion 
reactors, 7:27573 
Radiation Effects 
To the problem of positron annihilation study of structural 
defects in the materials of the first wall of thermonuclear 
reactor discharge chamber, 7:27535 (INIS-mf—6819) 


Self-consistent calculations of edge temperature and self- 
sputtering of the limiter surface for tokamak fusion reactors, 
7:27597 

Thermonuclear Reactor Materials 

Materials technology for fusion - Current status and future 

requirements, 7:27562 
FISCHER-TROPSCH SYNTHESIS 


Catalysis 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 


Fundamental research for selective control of the Fischer- 
Tropsch synthesis, 7:24438 (BMFT-FB-T—81-144) 
Novel Fischer-Tropsch catalysts (Patent), 7:25596 
FISH CULTURE 
See AQUACULTURE 


See also CODFISH 
STRIPED BASS 
TROUT 


Relevance of cost-benefit analyses in choosing among 
alternative cooling technologies (Impacts on aquatic 
ecosystems), 7:26220 (PB—252761) 

Behavior 

Reaction of small fish to perforated plates, 7:26541 (PB— 
252761) 

Thermal physiological effects in aquatic systems, 7:26422 
(PB—252761) 

Body Temperature 

Mechanisms of behavioral thermoregulation in fishes, 7:26423 

(PB—252761) 
Contamination 

Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 

Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 

t 


Investigations into minimizing fish loss at steam electric 
generating stations, 7:26543 (PB—252761) 


Impingement 
Reaction of small fish to perforated plates, 7:26541 (PB— 
252761) 


Fish reproduction and stress, 7:26425 
Population Dynamics 
Aquatic life in Texas reservoirs, 7:26424 (PB—252761) 
Factors influencng smallmouth bass production in the Hanford 
Area, Columbia River, 7:26244 


Survival and reproductive performance of the desert pupfish, 
Cyprinodon n. nevadensis (Eigenmann and Eigenmann), in 
acid waters, 7:26533 
FISHING INDUSTRY 
Economy 
Potential socio/economic impacts of acid rain on the fishing 
lodge industry of Northern Ontario, 7:26227 (CONF- 
791163—) 
FISSION BARRIER 
Experimental studies of fission barrier properties, 7:26935 
FISSION NEUTRONS 


See also DELAYED NEUTRONS 
PROMPT NEUTRONS 


Multiplicity 
Fission neutron multiplicity for the /sup 242m/Am(n,f) 
reaction, 7:27303 
FISSION PRODUCTS 
Kinetics 
Perturbation theory and sensitivity analysis in fission products 
kinetics, 7:27317 
Neutron Spectroscopy 
Neutron-spectrometric analysis of the samples, 7:25978 
FISSION TRACKS 
Counting Ratemeters 
Fission track recorder techniques for fission rate measurements, 
7:25980 
FISSION YIELD 
Computerized Simulation 
Automated system for nuclear data measurements and 
optimization, 7:27316 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS 
Boiling flow instability of a fixed mirror distributed focus solar 
receiver, 7:24731 
FLAMES 
Mathematical Models 
Model investigations of turbulent diffusion flames, 7:25626 
(DFVLR-MITT—80-19) 
FLAT PLATE COLLECTORS 
Design 
Design optimization of sinusoidal glass honeycomb for flat 
plate solar collectors, 7:24730 
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Energy Transfer 
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Estimation of the energy transfer function of a flat-plate solar 
water heater system, 7:24714 


Inspection : 
Thermographic analysis detects flow problems in collectors, 
7:24715 
Optimization 
Design optimization of sinusoidal glass honeycomb for flat 
plate solar collectors, 7:24730 
Test Facilities 
Test stations for flat plate collectors in Iran, Brazil and India. 
Final report, 7:24718 (BMFT-FB-T—79-94) 


FLAVINS 


See ISOALLOXAZINES 


FLOW (FLUID) 


See FLUID FLOW 


FLOWMETERS 


Evaluations 
Two-phase mass flow measurements. A comparison of different 
measuring methods, 7:25666 (K FK—3070) 
Design 
Ultrasonic properties of coal slurries and flow measurements 
by cross correlation, 7:24260 


Two-phase mass flow measurements. A comparison of different 
measuring methods, 7:25666 (KFK—3070) 


FLUE GAS 


Corrosive Effects 
PFBC - 1000 hour programme, 7:24815 
Desulfurization 

Design and operation of pressurized fluidized bed combustors 
for sulphur oxide emissions control, 7:25706 

Evaluation of the limestone dual alkali prototype system at 
plant Scholz: final Report for September 1978-March 
1981, 7:24237 (PB—82-110685) 

Hydrogen sulfide ion by reaction of natural gas, sulfur, 
and steam. Report of investigations/1981, 7:24236 (PB—82- 
106998) 

Mechanism of the sulphation of limestone during fluidized bed 
desulphurisation, 7:25705 

Performance evaluation of an industrial spray dryer for SO: 
control. Final report, March 1980-June 1981, 7:24238 (PB— 
82-110701) 

Sulphur capture with limestones in fluidized bed combustion, 
7:24274 

Heat Recovery 

Effective heat exchanger for flue-gas applications: recuperator 
with simple counterflow configuration saves fuel and cuts 
costs in a typical industrial furnace. NTIS tech note, 7:25200 
(PB—81-970602) 


FLUID FLOW 


See alo TURBULENT FLOW 
TWO-PHASE FLOW 


Solutions 
Transient fluid flow in porous media: inertia~-dominated to 
viscous-dominated transition, 7:25668 


FLUIDIZED BED 


Air Heaters 
Fluidized bed combustion air heater, 7:25695 
Bubble Growth 
Preliminary x-ray study of the effect of pressure on a bubbling 
gas fluidized bed, 7:25700 


Preliminary x-ray study of the effect of pressure on a bubbling 
gas fluidized bed, 7:25700 


Clean hot air from fluid-bed furnace, 7:25697 
Fluidized bed fired dryers and process plant, 7:25696 
Operation 
Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 
Performance 
Clean hot air from fluid-bed furnace, 7:25697 
Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 
Fluidized bed fired dryers and process plant, 7:25696 


Commercialization 
Fluidized combustion: systems and applications, 7:25682 
Control Systems 
Experience in the design and control of water tube AFBC 
boilers, 7:25692 
Corrosion 
Corrosion studies in coal-fired fluidized bed combustors by the 
National Coal Board, 7:25687 


CFB summerside project: an AFBC boiler for high sulphur 
coal and wood chips, 7:25690 
Experience in the design and control of water tube AFBC 
boilers, 7:25692 
Industrial coal fired fluidized bed demonstration programme: a 
progress report, 7:25693 
Operation of the Georgetown University fluidized bed system, 
7:25689 
Steam raising circulating fluidized bed plant, 7:25694 
Economic Analysis 
Application of pressurized fluidized bed combustion in the 
process and chemical industries, 7:25699 
Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 
Flue Gas 
Operation of the Georgetown University fluidized bed system, 
7:25689 
Heat Transfer 
Combustion, gasification and heat transfer in a pilot plant 
steam generator, 7:25702 


Development of a range of water tube fluidized bed boilers, 
7:25683 

Development of a commercial fluid bed package boiler, 
7:25684 

Development and commercial application of liquid-fuelled 
fluidized combustion, 7:25685 

Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 

Development and operating experience of coal fired industrial 
fluidized bed boilers, 7:25688 

First experimental results of the Flingern demonstration plant, 
7:25691 

Fluidized combustion: systems and applications, 7:25682 

Industrial coal fired fluidized bed demonstration programme: a 
progress report, 7:25693 

Operation of the Georgetown University fluidized bed system, 
7:25689 

Steam raising circulating fluidized bed plant, 7:25694 


Performance 


CFB summerside project: an AFBC boiler for high sulphur 
coal and wood chips, 7:25690 

Development of a range of water tube fluidized bed boilers, 
7:25683 

Development of a commercial fluid bed package boiler, 
7:25684 

Development and commercial application of liquid-fuelled 
fluidized combustion, 7:25685 

Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 

Development and operating experience of coal fired industrial 
fluidized bed boilers, 7:25688 

First experimental results of the Flingern demonstration plant, 
7:25691 

Fluidized combustion: systems and applications, 7:25682 

Operation of the Georgetown University fluidized bed system, 
7:25689 

Steam raising circulating fluidized bed plant, 7:25694 


Technology Assessment 


Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 


Thermal 


Efficiency 
Combustion, gasification and heat transfer in a pilot plant 
steam generator, 7:25702 
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FLUIDIZED-BED COMBUSTION 
Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 


Programs 
Industrial coal fired fluidized bed demonstration programme: a 
progress report, 7:25693 
Models 


Fluidized coal combustion: the effect of coal type on carbon 
load and carbon elutriation (Dependence on particle size in 
feed), 7:24271 

Influence of fuel nitrogen and volatiles content on the NO 
emission from the fluidized combustion of solid fuels, 
7:24273 

Simplified model for no formation from fuel-nitrogen in 
fluidized bed combustion, 7:24275 

Meetings 
Fluidized combustion: systems and applications, 7:25681 
Technology Assessment 
Fluidized combustion: systems and applications, 7:25682 
FLUIDIZED-BED COMBUSTORS 

Heat transfer - Milwaukee 1981 (National Heat Transfer 

Conference, 20th), 1981, 7:27578 
Air Pollution Abatement 

Control of particulate emissions from the pressurized fluidized 

bed combustion of coal, 7:24268 
Circulating Systems 

Circulating fluidbed combustion, an efficient technology for 

energy supply and environmental protection, 7:25708 


Combustion of coal in a multistaged pressurized fluidized bed, 
7:24269 

Commercial development of spouted/fluidized bed combustors 
in Australia, 7:25707 

Fluidized combustion: systems and applications, 7:25681 

Fluidized combustion of fuels with different ash contents, 
7:24270 

Status of Battelle's multisolid fluidized-bed combustion process, 
7:25710 

Dynamics 

Modelling the dynamics of fluidization and combustion in a 

coal-fired foc, 7:25701 


Efficiency 
PFBC - 1000 hour programme, 7:24815 
Flue Gas 
Design and operation of pressurized fluidized bed combustors 
for sulphur oxide emissions control, 7:25706 
Mechanism of the sulphation of limestone during fluidized bed 
desulphurisation, 7:25705 


Fluidized combustion: systems and applications, 7:25681 
Heat Transfer 
Mechanisms of heat transfer between a surface and a gas- 
fluidized bed for combustor application, 7:24265 
Study of heat transfer in a natural gas fuel fluidized bed 
combustion system, 7:25704 
Hot Gas Cleanup 
PFBC - 1000 hour programme, 7:24815 
Medium Pressure 
Combustion of coal in a multistaged pressurized fluidized bed, 
7:24269 
Meetings 
Fluidized combustion: systems and applications, 7:25681 
Operation 
Commercial development of spouted/fluidized bed combustors 
in Australia, 7:25707 
Design and operation of pressurized fluidized bed combustors 
for sulphur oxide emissions control, 7:25706 
Progress in rotating fluidized bed combustion research, 7:25709 
Status of Battelle's multisolid fluidized-bed combustion process, 
7:25710 
P. 
Circulating fluidbed combustion, an efficient technology for 
energy supply and environmental protection, 7:25708 
Combustion rates in a fluidized bed combustor, 7:25703 
Progress in rotating fluidized bed combustion research, 7:25709 
Status of Battelle’s multisolid fluidized-bed combustion process, 
7:25710 


Test Facilities 
Fluidized combustion of fuels with different ash contents, 
7:24270 
Uses 
Circulating fluidbed combustion, an efficient technology for 
energy supply and environmental protection, 7:25708 


See also DRILLING FLUIDS 
GASES 
RESERVOIR FLUIDS 
WORKING FLUIDS 


Dielectric Properties 
Dielectric constant in fluids of classical deformable molecules, 
7:26873 
Existence of the dielectric constant in fluids of classical 
deformable molecules, 7:26870 
Equations of State 
Equation of state of shock-compressed fluids, 7:26878 
Magnetohydrodynamics 
Two-and-a-half-dimensional magnetohydrodynamic turbulence, 
7:26872 
Permittivity 
Dielectric constant in fluids of classical deformable molecules, 
7:26873 
Existence of the dielectric constant in fluids of classical 
deformable molecules, 7:26870 
Turbulence 
Two-and-a-half-dimensional magnetohydrodynamic turbulence, 
7:26872 
FLUORENE 
Mutagen Screening 
Activation and deactivation activities of rat liver homogenate 
in Ames mutagen testing, 7:26483 (UCD—472-126) 
FLUORESCENCE 
Measuring Instruments 
Multi-laser excited fluorescence measurements on single 
mammalian cells, 7:26249 (LA—8948-PR) 
FLUORESCENCE SPECTROSCOPY 
Sensitivity 
Laser-induced-fluorometric determination of aluminium by the 
lumogallion complex, 7:25508 
FLUORESCENT LAMPS 
Energy Efficiency 
Energy-efficient lighting program, 7:25121 (LBL—11990) 
FLUORIDES 
Ecological Concentration 
Behavior of airborne fluorides in soils, 7:26168 
Environmental Transport 
Behavior of airborne fluorides in soils, 7:26168 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also TEFLON 
Hydrogenation 
Heterogeneous hydrogenolysis of some fluorocarbons, 7:25595 
Hydrolysis 
Heterogeneous hydrogenolysis of some fluorocarbons, 7:25595 
Piezoelectricity 
Piezoelectricity in polymers, 7:25446 


FLUORINATED AROMATIC HYDROCARBONS 


Carcinogen 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Mutagen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 


FLUORINE 


Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Ionization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Ionization Potential 
Use of core electron binding energies for the comparison of 
valence-shell ionization potentials and the quantification of 
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the bonding and antibonding character of molecular orbitals, 
7:25544 
Recovery 

Method for directly recovering fluorine from gas streams 

(Patent), 7:25509 
FLUORINE 19 REACTIONS 
Transfer Reactions 

Phenomenological spin-orbit potential in heavy ion scattering, 

7:27041 (NSSRP—31) 
FLUORINE 19 TARGET 
Proton Reactions 

y-transitions between the states of a *°Ne compound nucleus, 

7:27032 (INIS-mf—6819) 
FLUORINE IONS 
Collisions 

Projectile charge state dependence of M-shell ionization of Au, 

Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
Electron-Ion Collisions 

Electron ionization of some low-Z ions in the plane-wave Born 

approximation, 7:26846 
Ton-Atom Collisions 

On charge transfer in ion-atom collisions at intermediate 
collision velocities, 7:26866 

Radiative electron capture for F®* and F®* ions in collisions 
with a He gas target, 7:26859 

FLY ASH 
Biological Effects 

Coal fly ash induced fibrosis in lung organ culture, 7:26480 
(UCD—472-126) 

apn of fly ash on pulmonary alveolar macrophage 

ence and a mechanism of macrophage 
hagocytosis associated chemiluminescence, 7:26479 
(UCD_472- 126) 

Effect of in vivo exposure to fly ash and/or SO: on total 
collagen content of rat lungs and liver, 7:26481 (UCD—472- 
126) 

Effect of trace elements found on coal fly ash on lymphocyte 
blastogenesis, 7:26494 (UCD—472-126) 

Studies of the chronic inhalation of coal fly ash by rats, 
7:26477 (UCD—472-126) 

Carcinogenesis 

In vivo exposure of transplanted rat tracheas to fly ash, 
7:26488 (UCD—472-126) 

Studies of the release of fly ash mutagen from polycarbonate 
packets, 7:26487 (UCD—472-126) 

Effects 

Role of fly ash in the catalytic oxidation of SO2, 7:26020 

(LBL—11990) 
Chemical Analysis 

Low-level radiation in coals utilized and ashes produced at 

New York State electric utilities, 7:24226 (LA—9106-C) 








Composition 
Chemical speciation of elements in stack-collected, respirable- 
size coal fly ash, 7:24228 (UCD—472-126) 
Crystalline components of stack collected, size fractionated 
coal fly ash, 7:24227 (UCD—472-126) 
Size dependence of the physical and chemical properties of 
coal fly ash (Book chapter), 7:24241 
Density 
Size dependence of the physical and chemical properties of 
coal fly ash (Book chapter), 7:24241 
Electric Conductivity 
Size dependence of the physical and chemical properties of 
coal fly ash (Book chapter), 7:24241 
Gas Chromatography 
TCDD quantitation in stack-collected coal fly ash, 7:24229 
(UCD—472-126) 
Mass Spectroscopy 
TCDD quantitation in stack-collected coal fly ash, 7:24229 
(UCD—472-126) 


Crystalline components of stack collected, size fractionated 
coal fly ash, 7:24227 (UCD—472-126) 
Mutagen Screening 
Lack of mutagenicity of oil hopper fly ash in 
salmonella/microsome test, 7:26486 (UCD—472-126) 
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Salmonella/microsome mutagenicity testing of dimethyl 
sulfoxide extracts of Mount St. Helens fly ash, 7:26485 
(UCD—472-126) 

Studies of the release of fly ash mutagen from polycarbonate 
packets, 7:26487 (UCD—472-126) 

Particle Size 

Size dependence of the physical and chemical properties of 

coal fly ash (Book chapter), 7:24241 
Radioactivity 

Low-level radiation in coals utilized and ashes produced at 

New York State electric utilities, 7:24226 (LA—9106-C) 
Surface Area 

Size dependence of the physical and chemical properties of 

coal fly ash (Book chapter), 7:24241 
FLYWHEEL ENERGY STORAGE 
Hybrid Systems 

Appendix six. Hybrid flywheel-battery energy storage system, 

7:24758 (DOE/ER/10469—1-Vol.2) 
FOAMS 
Toxicity 
Relative toxicity testing of spacecraft materials. 1: spacecraft 
materials, 7:26472 (NASA-CR— 160908) 
FOOD CHAINS 
Chronic Exposure 
Long-term ecological monitoring, 7:26474 (PNL—4100-Pt.2) 
Radionuclide Migration 

Dynamic modeling system for the transfer of radioactivity in 
terrestrial food chains, 7:26181 

Long-term plant availability of actinides, 7:26179 (PNL—4100- 
Pt.2) 

FOOD INDUSTRY 
Waste Heat Utilization 

Application of recent developments in anaerobic waste water 

treatment to slaughterhouse wastes, (Germany), 7:24460 
Waste Management 

Design and advance of the bioenergy in French sugar industry, 

7:24482 
Waste Product Utilization 

Application of recent developments in anaerobic waste water 

treatment to slaughterhouse wastes, (Germany), 7:24460 
FOOD PROCESSING 
Solar Dryers 

Commercial-scale solar food dryer, 7:24705 

Wind and radiant solar energy for drying fruits and vegetables, 
7:24706 

FORAGE 
Environmental Effects 
Factors influencng smallmouth bass production in the Hanford 
Area, Columbia River, 7:26244 
FORESTRY 
Agriculture and forestry, 7:26428 (CONF-791163—) 
FORESTS 
See also COPPICES 
Aerosols 

Concentration and size distribution of trace substances in 

aerosols above and beneath a forest canopy, 7:26099 
Biological Models 

Modifications of chemical contents of precipitation by passage 
through oak forests, 7:26521 

Thermal vegetation canopy model studies, 7:26347 

Biological Stress 

Impact of acidic precipitation and heavy metals on soils in 

relation to forest ecosystems, 7:26167 
Management 

DOD can increase revenues through better use of natural 
resources it holds in trust, 7:24948 (PLRD—82-9) 

Effects of air pollutants on forest ecosystems in S.R. Slovenia, 
7:26518 

Productivity 

Determination of yield biomass from whole-tree harvesting of 
early thinnings in Britain, 7:24609 

Effects of acidic precipitation on health and the productivity of 
forests, 7:26027 

Regional air pollution impacts on forest growth, 7:26503 
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Short Rotation Cultivation 
Short-rotation forestry as a biomass source: an overview, 


Concentration 
Organic contaminants, 7:26048 (LBL—11990) 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
FORMAMIDE 
Chemical Preparation 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
FORMIC ACID 
Oxidation 
Oxidation of HCOOH and CH/sub 3/OH on platinum 
modified by foreign metal adatoms in 85% phosphoric acid, 
7:25091 
FORMIC ACID FUEL CELLS 


Electrocatalysts 
Oxidation of HCOOH and CH/sub 3/0H on platinum 
modified by foreign metal adatoms in 85% phosphoric acid, 
7:25091 
FORMOSA 
See TAIWAN 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 

Combustion Products 

Evaluation of Tenax-gc and Xad-2 as polymer adsorbents for 
sampling fossil fuel combustion products containing nitrogen 
oxides, 7:26068 

Fluidized-Bed Combustion 

Circulating fluidbed combustion, an efficient technology for 
energy supply and environmental protection, 7:25708 

Fluidized combustion: systems and applications, 7:25682 

Status of Battelle's multisolid fluidized-bed combustion process, 
7:25710 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Boiler Fuels 

Off-gas provisions of the powerplant and industrial Fuel Use 

Act, 7:25045 (NP—2902415) 
Environmental Effects 
Problems in determining the impact of power plants on large 
freshwater systems, 7:26421 (PB—252761) 
Environmental Impacts 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 
Fluidized Bed Boilers 

Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 

Fuel Substitution 

Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 

Off-gas provisions of the powerplant and industrial Fuel Use 
Act, 7:25045 (NP—2902415) 

Maintenance 
Coal preparation in the energy system, 7:24258 (CONF- 
8106204—) 
Natural Draft Cooling Towers 
Rainfall modification by cooling towers, 7:24817 
Performance 

Coal preparation in the energy system, 7:24258 (CONF- 

8106204—) 
Plumes 

Characterization of scrubbed and unscrubbed power plant 
plumes. Final report, June 1980-April 1981, 7:26058 (PB— 
82-101346) 


Technical and economic evaluation of fluidized bed 
combustion for industrial steam generation in the USA, 
7:24816 

Water Pollution 
Oxidation state of arsenic in coal ash leachate, 7:24240 
FOUR-BODY PROBLEM 
Scattering Amplitudes 

Analytical properties of amplitudes in the four-body problem, 

7:27412 (INIS-mf—6819) 
FRACTURE MECHANICS 

Ductile tearing instability of a center-cracked panel of an 

elastic-plastic strain hardening material, 7:25672 
FRAGMENTATION 


Local inertial effects in dynamic fragmentation, 7:27406 
FRANCE 
International residential energy conservation, 7:24971 (LBL— 
11990) 
Biomass 
French bioenergy programme, 7:25070 
Biomass Plantations 
Outlook for energy forestry in France and in the European 
Economic Community, 7:24608 
Business 
Economic policy and private investment since the oil crisis: a 
comparative study of France and Germany, 7:24918 (CONF- 
8006220—1) 
Energy Sources 
National and international energy problems in the WAES 
study projections, 7:25074 
Investment 
Economic policy and private investment since the oil crisis: a 
comparative study of France and Germany, 7:24918 (CONF- 
8006220—1) 
Nuclear Explosions 
France (National programme of peaceful nuclear explosions), 
7:26006 
Uranium Deposits 
Bernadan deposit, Haute-Vienne, France, 7:24362 
FRANCIUM 223 
Beta-Minus Decay 
Gamma radiation accompanying the **7Ac alpha decay (7"*Fr: 
Esub(y) = 12.78 - 241.7 keV; ™*Ra: Esub(y) = 204.6 keV), 
7:27289 (INIS-mf—6819) 
Energy Levels 
Gamma radiation accompanying the **’ Ac alpha decay (7% Fr: 
Esub(y) = 12.78 - 241.7 keV; ** Ra: Esub(y) = 204.6 keV), 
7:27289 (INIS-mf—6819) 
FREE ELECTRON LASERS 
Adiabatic Approximation 
Correction to the adiabatic approximation for variable 
parameter free-electron lasers, 7:25662 
Computerized Simulation 
Free-electron interactions with light using the inverse 
Cerenkov effect, 7:25664 


Rf feedback free electron laser (Patent), 7:25660 
Interactions 
Free-electron interactions with light using the inverse 
Cerenkov effect, 7:25664 
Simulation 
Application of particle-in-cell simulation in free-electron lasers, 
7:25661 
Wiggler Magnets 
Theory of the transverse gradient wiggler, 7:25663 
FREE RADICALS 
See RADICALS 
FRESH WATER 
Hydrology 
Stable isotope hydrology: deuterium and oxygen-18 in the 
water cycle. Technical reports series No. 210, 7:26544 
(STI/DOC—10/210) 
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FRJ-2 REACTOR 
lsotope Ratio 


Isotope Ratio 
Stable isotope hydrology: deuterium and oxygen-18 in the 
water cycle. Technical reports series No. 210, 7:26544 
(STI/DOC—10/210) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRJ-2 REACTOR 
Data Acquisition Systems 
Fast data acquisition from the safety system of the reactor 
FRJ-2 (DIDO), 7:24859 (Juel-Conf—39) 
Reactor Instrumentation 
Fast data acquisition from the safety system of the reactor 
FRJ-2 (DIDO), 7:24859 (Juel-Conf—39) 
FUEL ASSEMBLIES 
Physical Radiation Effects 
Influence of swelling and irradiation creep on the design and 
performance of fast reactor fuel pins and assemblies, 7:24829 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
FORMIC ACID FUEL CELLS 
MOLTEN CARBONATE FUEL CELLS 
REGENERATIVE FUEL CELLS 


Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 


Oxygen electrodes for energy conversion and storage. Annual 
report, 1 October 1979-30 September 1980, 7:25089 
(DOE/ET/25502—3) 

FUEL CONSUMPTION 

Energy consumption in the Ohio River Basin energy study 
region, 1974, by end user and fuel type, 7:25095 (PB—82- 
104811) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Comparative Evaluations 
Comparative risk assessment in the energy industry, 7:24941 
Environmental Effects 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
Risk Assessment 

Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 

Use of a multiattribute analysis for the optimizing radioactive 
release in the PWR fuel cycle, 7:24961 


Application of a 14 MeV neutron source to the detection of 
special nuclear material diversion, 7:24416 
Safeguards, 7:24419 
Standards 
Optimization - theory and practice: US-40CFR190, a case 
study, 7:24938 
FUEL ELEMENT FAILURE 
Fuel-Coolant Interactions 
Film boiling and vapor explosions from small spheres, 7:24893 
FUEL ELEMENTS 


See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 


Physical Radiation Effects 
Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (K FTI—80-48) 
FUEL FABRICATION PLANTS 
Site Selection 
Study of the feasibility of developing uranium processing 
facilities in New Mexico. Final report, July 17, 1978-April 
30, 1979, 7:24346 (NP—2902264) 
FUEL FEEDING SYSTEMS 
Comparative Evaluations 
Comparison of several lift-line feeders, 7:24255 (CONF- 
811007—9) 
FUEL GAS 
See also INTERMEDIATE BTU GAS 
LOW BTU GAS 
Evaluation of the use of UCG gas to produce methanol with 
conversion to M-gasoline, 7:24156 (CONF-810923—) 
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Calorific Value 
Effects of different injection gases on the underground 
gasification of hard coal (With cold air, preheated air, 
oxygen-enriched air, oxygen, oxygen and steam, hydrogen, 
and carbon dioxide), 7:24132 (CONF-810923—) 
Feasibility of the underground gasification of deep coal in the 
UK, 7:24136 (CONF-810923—) 
Chemical Analysis 
Gas conditioning and analysis system for the Rocky Hill No. 2 
UCG field test, 7:24173 (CONF-810923—) 
Chemical Composition 
Effects of different injection gases on the underground 
gasification of hard coal (With cold air, preheated air, 
oxygen-enriched air, oxygen, oxygen and steam, hydrogen, 
and carbon dioxide), 7:24132 (CONF-810923—) 
Desulfurization 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
Unique UCG gas cleanup studies with Rawlins II as a model, 
7:24154 (CONF-810923—) 
Leaks 
Subsidence effects guidelines for underground coal gasification, 
7:24174 (CONF-810923—) 
Market 
Whatcom County, Washington as an underground coal 
gasification site, 7:24159 (CONF-810923—) 
Measuring Instruments 
Gas conditioning and analysis system for the Rocky Hill No. 2 
UCG field test, 7:24173 (CONF-810923—) 
Production 
Biogas: a pilot project to investigate a decentralized energy 
system, 7:25080 
Purification 
Gas conditioning and analysis system for the Rocky Hill No. 2 
UCG field test, 7:24173 (CONF-810923—) 
Unique UCG gas cleanup studies with Rawlins II as a model, 
7:24154 (CONF-810923—) 


Unique UCG gas cleanup studies with Rawlins II as a model, 
7:24154 (CONF-810923—) 
FUEL OILS 
See also RESIDUAL FUELS 
Combustion 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Selective reduction of NO by NHs, 7:24318 (LBL—11990) 
Fluidized-Bed Combustion 
Development and commercial application of liquid-fuelled 
fluidized combustion, 7:25685 
Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 
Health Hazards 
Comparative risk assessment in the energy industry, 7:24941 
Risk Assessment 
Comparative risk assessment in the energy industry, 7:24941 
FUEL PELLETS 
Fabrication 
Fuel pellets for controlled nuclear fusion (Patent), 7:24420 
FUEL PINS 
Physical Radiation Effects 
Deformation and rupture processes in fuel cladding under 
steady state and transient reactor conditions, 7:25259 
Influence of swelling and irradiation creep on the design and 
performance of fast reactor fuel pins and assemblies, 7:24829 
FUEL PLATES 
Radioisotope Scanning 
Rapid scanning system for fuel drawers (Patent), 7:24826 
FUEL REPROCESSING PLANTS 
Nuclear Materials 
Closed-loop control system for a plutonium nitrate storage and 
loadout area, 7:24417 
Off-Gas Systems 
Critical review of noble gas recovery and treatment systems, 
7:24862 
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Site Selection 
Study of the feasibility of developing uranium processing 
facilities in New Mexico. Final report, July 17, 1978-April 
30, 1979, 7:24346 (NP—2902264) 
FUEL RODS 


Criticality of 4.3 wt% uranium-235 enriched UO: rods in 
uranyl nitrate solution containing gadolinium (PWR;BWR), 
7:25640 

Gamma Radiography 
Application of computed tomography techniques to pinhole 
images of nuclear-reactor test fuel rods, 7:24858 

Neutron Radiography 

Application of computed tomography techniques to pinhole 
images of nuclear-reactor test fuel rods, 7:24858 
FUEL SLURRIES 

Atomization 

Viscosity and spray formation studies of coal-oil mixtures, 
7:24264 

Combustion Properties 

Viscosity and spray formation studies of coal-oil mixtures, 
7:24264 

Fluid Flow 

Ultrasonic properties of coal slurries and flow measurements 
by cross correlation, 7:24260 
On-Line Measurement Systems 
Ultrasonic properties of coal slurries and flow measurements 
by cross correlation, 7:24260 
FUEL-COOLANT INTERACTIONS 
Film boiling and vapor explosions from small spheres, 7:24893 
Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments (PWR;BWR), 7:24892 
FUELS 
See also AUTOMOTIVE FUELS 
BOILER FUELS 
DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GAS FUELS 
GASOHOL 
GASOLINE 
JET ENGINE FUELS 
KEROSENE 


SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 


Economics 
Nuclear vs coal: comparing cost trends, 7:25048 
Ignition 
Ignition studies, 7:25218 (LBL—11990) 
Prices 
Note on recent developments in the prices of fuel for domestic 
use in India, 7:24926 
Resource Conservation 
Discarded tires: a potential source of hydrocarbons to displace 
petroleum, 7:25059 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGICIDES 
Mutagen Screening 
Fungicide 2,4,5,6-tetrachloroisophthalonitrile is not responsible 
for the mutagenicity of coal fly ash, 7:26484 (UCD—472- 


See THERMONUCLEAR REACTORS 


GADOLINIUM 145 
Energy Levels 
Identification of “Tb and **Tb and levels in the N = 81 
nucleus, *°Gd, 7:27191 
GADOLINIUM 149 
Energy-Level Transitions 
Spin of *“°Tb, 7:27167 (INIS-mf—6819) 
GADOLINIUM 150 
Yrast States 
Recent experiments at Brookhaven: level structure of N=86 
isotones *Yb and '°Gd, 7:27259 
GADOLINIUM 152 
Energy-Level Transitions 
Characteristics of transitions in **Sm and *Gd (***Sm: 
Esub(y) = 74.933 - 641.807 keV; *°*Gd: Esub(y) 294.067 
keV), 7:27219 (INIS-mf—6819) 
GADOLINIUM 154 
E2-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
M1-Transitions 
Description of M1 transitions in deformed even-even nuclei 
with the interacting boson approximation, 7:27257 
GADOLINIUM 155 
Adiabatic Approximation 
Nonadiabatic effects in “Gd, 7:27205 (INIS-mf—6819) 
Energy-Level Transitions 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
Nonadiabatic effects in “**Gd, 7:27205 (INIS-mf—6819) 
GADOLINIUM 156 
Energy-Level Transitions 
Measurements of the reduced transition probabilities in '*? 1 
156 158 169Gq with ™*Xe projectiles, 7:27245 (ORNL—5787) 
GADOLINIUM 157 
Energy Levels 
Study of the *°’Gd excited states in the (n,n’y) reaction, 
7:27222 (INIS-mf—6819) 
GADOLINIUM 157 TARGET 
Carbon 13 Reactions 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
Neutron Reactions 
Study of the *7Gd excited states in the (n,n’y) reaction, 
7:27222 (INIS-mf—6819) 
GADOLINIUM 158 
Energy Levels 
159 Tb(t,a)**Gd reaction with 17 MeV polarized tritons, 
7:27258 
Energy-Level Transitions 
Measurements of the reduced transition probabilities in '*? 154 
156 158 169Gq with ™*Xe projectiles, 7:27245 (ORNL—5787) 
GADOLINIUM 158 TARGET 
Carbon 12 Reactions 
Emitted particle spectra in the gas dynamical model of heavy 
ion collisions, 7:27215 (INIS-mf—6819) 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
GADOLINIUM 160 
Energy-Level Transitions 
Measurements of the reduced transition probabilities in '** 1** 
156 158 160Gq with 1°*Xe projectiles, 7:27245 (ORNL—5787) 
GADOLINIUM 160 TARGET 
Argon 40 Reactions 
Angular localization and approximations to the deformed 
nuclear potential in heavy-ion reactions, 7:27253 (ORNL— 
5787) 
Quantum-mechanical and classical-limit coupled-channels 
calculations for very heavy systems, 7:27252 (ORNL—5787) 





GADOLINIUM ALLOYS 
Amorphous State 


State 
Atomic coordination and the distribution of electric field 
gradients in amorphous solids, 7:25333 (KFK—3051) 
GALACTIC EVOLUTION 
Mass Transfer 


Stellar mass loss and galactic chemical evolution, 7:26784 


GADOLINIUM ALLOYS 
Amorphous 


See also MAGELLANIC CLOUDS 
MILKY WAY 
Age 


Estimation 
Average /sup 186,187,188/Os(n,y) cross sections and the age 
of the galaxy via **’Re decay to ‘*’Os, 7:26571 
GALAXY NUCLEI 
Cosmic Neutrinos 
Neutrinos and gamma rays as probes of the nature of active 
galactic nuclei, 7:26706 
GALLIUM 
Proton Reactions 
Proton scattering by nuclei of atoms of semiconductors and 
energy spectra of primarily knocked out atoms, 7:27027 
(INIS-mf—68 19) 
GALLIUM ANTIMONIDES 
Ton Channeling 
Mechanism of ion dechanneling in compound semiconductor 
superlattices, 7:25465 
GALLIUM ARSENIDE SOLAR CELLS 
Energy Gap 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
Tunnel Diodes 
GaAs-AlGaAs tunnel junctions for multigap cascade solar 
cells, 7:24575 
GALLIUM ARSENIDES 
Grain Boundaries 
Electron tunneling through GaAs grain boundaries, 7:25463 
Impurities 
Positron annihilation study of impurity atoms in semiconductor 
crystals, 7:25450 (INIS-mf—6819) 
Positron Collisions 
Positron profiles and annihilation in metal film-semiconductor 
systems, 7:25455 (INIS-mf—6819) 


Strained-layer superlattices from lattice mismatched materials, 
7:25474 


Strained-layer superlattices from lattice mismatched materials, 
7:25474 
Tunnel Effect 
Electron tunneling through GaAs grain boundaries, 7:25463 
GALLIUM IONS 
Electron-Ion Collisions 
Electron-impact excitation autoionization of Ga II, 7:26847 
GALLIUM PHOSPHIDES 
Electron-Positron Collisions 
Positron annihilation study of impurity atoms in semiconductor 
crystals, 7:25450 (INIS-mf—6819) 
Impurities 
Positron annihilation study of impurity atoms in semiconductor 
crystals, 7:25450 (INIS-mf—6819) 
Radiation Effects 
Study of radiation-induced defects in A*B® semiconductor 
compounds by the methods of positron and optical 
spectroscopy, 7:25451 (INIS-mf—6819) 


Strained-layer superlattices from lattice mismatched materials, 
7:25474 


Strained-layer superlattices from lattice mismatched materials, 
7:25474 
GAMMA ASTRONOMY 
Cameras 


Fast large aperture camera for very high energy gamma ray 
astronomy, 7:25932 
Drift Chambers 
Drift chambers for gamma-ray astronomy, 7:25930 
Gamma Spectrometers 
Imaging system for gamma ray astronomy, 7:25927 
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Position Sensitive Detectors 
Accelerator test of coded aperture mask technique for gamma- 
ray astronomy, 7:25923 
Sensitivity 
Experiment to measure y-rays of energy > 1000 GeV, 7:25933 
Telescope Counters 
Design, calibration and sensitivity of a passively-anti-collimated 
(PAC) gamma-ray telescope, 7:25924 
Scientific model of the imaging Compton telescope 
(‘COMPTEL'’), 7:25935 
Use of coded aperture masks in low energy gamma-ray 
astronomy, 7:25921 
Wide Gap Spark Chambers 
Calibration of the multiplate wide gap spark chamber of the 
telescope ‘'GAMMA-I’ with the tagged gamma ray beam, 
7:25922 
GAMMA CAMERAS 
Design 
Charge splitting resistive layer for a semiconductor gamma 
camera (Patent), 7:26292 
Semiconductor Materials 
Charge splitting resistive layer for a semiconductor gamma 
camera (Patent), 7:26292 
GAMMA DETECTION 
Anticoincidence 
Observations of Vela X-1 by SAS II anticoincidence dome 
above 150 keV, 7:26587 
Pulse Discriminators 
Tests on a digital neutron-gamma pulse shape discriminator 
with NE213, 7:25912 
GAMMA DOSIMETRY 
Thermoluminescent Dosemeters 
Los Alamos thermol ence dosemeter badge, 7:25974 
GAMMA RADIATION 
Energy Spectra 
Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with experiment, 
7:27559 
Shielding 
Gamma-ray buildup factors for stratified lead and water 
shields, 7:24895 
GAMMA SOURCES 
(See also specific radioisotopes.) 
See also COSMIC GAMMA SOURCES 
Dosimetry 
Modified geometric factor approach to dosimetry of a solid 
radioactive spheroidal volume, 7:27397 
GAMMA SPECTROMETERS 
Ge Semiconductor Detectors 
Measuring process for the determination of gamma emission 
rates using germanium detectors, 7:25904 (PTB-Ra—12) 
Optimized shield thickness for a high resolution gamma ray 
spectrometer, 7:25926 
High-Purity GE Detectors 
Multi-headed Ge(Hp) spectrometer for balloon borne nuclear 
-Tay spectroscopy, 7:25925 





Gamma-ray bore-hole logging for determining radioactive 
fallout layers in snow, 7:26183 
Solid Scintillation Detectors 
Scintillation y-spectrometer on the base of the 150x275 mm 
CsJ(TI) crystal, 7:25902 (KFTI—80-46) 
GAMMA SPECTROSCOPY 
In-situ low-level gamma-ray spectrometry and X-ray 
fluorescence analysis, 7:25521 
Meetings 
Methods of low-level counting and spectrometry, 7:25496 
(STI/PUB—592) 
GAS BURNERS 


Economics of air gasification for retrofitting oil/gas boilers, 
7:25679 
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GAS CHROMATOGRAPHY 
Comparative Evaluations 
Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 


Gaseous fuels for automotive engines, 7:25223 
Feasibility Studies 
Gaseous fuels for automotive engines, 7:25223 


Gaseous fuels for automotive engines, 7:25223 


Gaseous fuels for automotive engines, 7:25223 
GAS FURNACES 


Efficiency 
Building structure's impact on the effectiveness of furnace 
retrofits, 7:25098 (CONF-810909—11) 


Building structure's impact on the effectiveness of furnace 
retrofits, 7:25098 (CONF-810909—11) 
Energy-conservation effectiveness of furnace-retrofit devices, 
7:25109 (CONF-8110150—1) 
GAS LASERS 
Gain 
Self-modulation in the argon-ion laser, 7:25659 
Modulation 
Self-modulation in the argon-ion laser, 7:25659 
GAS SPILLS 
Field Tests 
Experimental plan for 40-m® liquefied natural gas (LNG) 
dispersion, RPT, and vapor burn tests, 7:24321 (UCID— 
19211) 


GAS TURBINE ENGINES 
Coatings 


Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 


Mechanism of instabilities in turbulent combustion leading to 
flashback, 7:25215 (LBL—11990) 
Fuels 
Mechanism of instabilities in turbulent combustion leading to 
flashback, 7:25215 (LBL—11990) 
Heat Exchangers 
High temperature, low expansion, corrosion resistant ceramic 
and gas turbine (Patent), 7:25421 
GAS TURBINES 
Closed-Cycle Systems 
Nuclear closed-cycle gas turbine (HTGR-GT) - dry cooled 
commercial power plant studies, 7:24856 


PFBC - 1000 hour programme, 7:24815 
Erosion 
PFBC - 1000 hour programme, 7:24815 
GAS UTILITIES 
Allocations 
Chance-constrained programming approach to natural-gas 
curtailment decisions, 7:24998 
GASEOUS DIFFUSION PLANTS 
Computerized Control Systems 
Gaseous-diffusion plant gets computer control, 7:24957 
GASEOUS DIFFUSION PROCESS 
Monitoring 
Gaseous-diffusion plant gets computer control, 7:24957 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Methods of sampling radioactive 
aerosol and gases, 7:26135 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of '*"I discharge into 
the atmosphere, 7:26136 


GE SEMICONDUCTOR DETECTORS 
Accuracy 


Monitoring of the contamination of air and ventilating 
discharge. Determination of the discharge of radioactive 
noble gases (RNG) into the atmosphere, 7:26141 


Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Methods of sampling radioactive 
aerosol and gases, 7:26135 

Waste Processing 

Method for directly recovering fluorine from gas streams 

(Patent), 7:25509 


See also AIR 
COAL GAS 
COSMIC GASES 
EXHAUST GASES 
FLUE GAS 
FUEL GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
NATURAL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 
VOLCANIC GASES 


General class of self-similar power-driven expansions, 7:26871 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Chemical Reactors 

Types of gasifiers and gasifier design considerations, 7:24444 
Heat Transfer 
Kinetics of char gasification reactions, 7:24443 


Kinetic studies of pyrolysis and gasification of wood under 
pressure with steam and oxygen, 7:24502 
Mass Transfer 
Kinetics of char gasification reactions, 7:24443 


Survey of current gasification research, 7:24446 
GASOHOL 
Net Energy 
Economics of improving octane values of gasoline with 
alcohol additives, 7:24288 
Research Programs 
Energy crops: the case of Brasil, 7:25064 
Specifications 
Use of 95%-ethanol in mixtures with gasoline, 7:25222 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
Chromatography 
Algorithm for converting peak detection and tailing into 
chromatographic information, 7:25529 
Consumption Rates 
Corporate fleets and conservation, 7:25187 (CONF-8011131—) 
Cost 
Evaluation of the use of UCG gas to produce methanol with 
conversion to M-gasoline, 7:24156 (CONF-810923—) 
Synthesis 
Production of fuels and chemicals from synthesis gas, 7:24448 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
Radionuclide Kinetics 
Actinide absorption from the gastrointestinal tract, 7:26391 
Gastrointestinal absorption of plutonium, 7:26390 
Gastrointestinal absorption of plutonium (Mice; rats), 7:26417 
Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 
Retention functions, 7:26406 
GE SEMICONDUCTOR DETECTORS 
Determination of elemental composition in geochemical 
exploration using a 14-MeV neutron generator--1. 
experimental aspects, 7:25920 


Measuring process for the determination of gamma emission 
rates using germanium detectors, 7:25904 (PTB-Ra—12) 
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Calibration 
Measuring process for the determination of gamma emission 
rates using germanium detectors, 7:25904 (PTB-Ra—12) 
GEIGER-MUELLER COUNTERS 
Counting Circuits 
Compensated count-rate circuit for radiation survey meter 
(Patent), 7:25906 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Chemical Composition 
AUG is the only initiation codon in eukaryotes, 7:26284 
GENOME MUTATIONS 
Bioassay 
Human cell mutation assay at the thymidine kinase locus, 
7:26451 (DOE/EV/04267—3) 
GEOCHEMICAL SURVEYS 
Evaluation 
Geochemical prospecting for petroleum and natural gases, 
7:26557 (CONF-801249—) 
Neutron-Gamma Logging 
Determination of elemental composition in geochemical 
exploration using a 14-MeV neutron generator--1. 
experimental aspects, 7:25920 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Activation Analysis 
14 MeV neutron activation analysis of geological and lunar 
samples, 7:26562 
GEOLOGIC FAULTS 
Detection 
Location of burns and faults at the Hanna underground coal 
gasification area using high resolution seismic, 7:24167 
(CONF-810923—) 


Surveys 
Shallow electromagnetic data from three known fault zones in 
the Paradox Basin, Utah, 7:26545 (USGS-OFR—81-1135) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FAULTS 
Creep 
Finite element method for studying the transient non-linear 
thermal creep of geological structures, 7:26551 
GEOLOGY 
Regional Analysis 
West virginia baseline, 7:26194 (PB—82-103672) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS 
Environmental Impacts 
Geopressured geothermal resource of the Texas and Louisiana 
Gulf Coast: a technology characterization and environmental 
assessment, 7:24744 (LBL—11990) 
Resource Development 
Natural gas production from hydropressured aquifers, 7:24322 
(CONF-8109111—1) 
Technology Assessment 
Geopressured geothermal resource of the Texas and Louisiana 
Gulf Coast: a technology characterization and environmental 
assessment, 7:24744 (LBL—11990) 
GEORGIA 
Rain 
Rainfall modification by cooling towers, 7:24817 
GEOTHERMAL AIR CONDITIONING 
Feasibility Studies 
Geothermal resources in the Yakima area: potential low 
temperature utilization, 7:24752 (WAOENG—81-05) 
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GEOTHERMAL DISTRICT HEATING 
Economic Analysis 
Economics of direct-use geothermal district heating, 7:24742 
(WAOENG—81-05) 
Institutional Factors 
Alternative institutional vehicles for geothermal district 
heating, 7:24741 (WAOENG—81-05) 
Planning 
Community planning for geothermal district 
study of Klamath Falls, Oregon, 7:24751 (WADENO21- 


Geothermal status and prospective, 7:24733 (WAOENG—81- 
05) 
Federal Assistance Programs 
Federal role in geothermal development, 7:24740 
(WAOENG—81-05) 
Government Policies 
Federal role in geothermal development, 7:24740 
(WAOENG—31-05) 
GEOTHERMAL FIELDS 
Explosive Fracturing 
Permeability enhancement using explosive techniques, 7:24287 
GEOTHERMAL INDUSTRY 
Geothermal status and prospective, 7:24733 (WAOENG—81- 
05) 
GEOTHERMAL POWER PLANTS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Air Pollution Abatement 
Removing hydrogen sulfide from geothermal gases: 
hypochlorite process reduces hydrogen sulfide emissions to 
acceptable levels. NTIS tech note, 7:24745 (PB—81-970757) 
Direct Contact Heat Exchangers 
Design and evaluation of evaporating lens direct contact heat 
exchangers, 7:24746 
Mass transfer model for a spray tower direct contact heat 
exchanger, 7:24747 
Environmental 
Thermal water supplies to surface waters as related to 
hydrothermal energy development in the Jemez Mountains, 
7:24743 (LA—8948-PR) 
GEOTHERMAL RESOURCES 
Energy Source Development 
Utilizing geothermal resources below 150 C (300 F), 7:24737 
Evaluation 


Summary of geothermal potential and development in 
Wyoming, 7:24736 
Assessment 


Assessment of geothermal reservoirs by analysis of gases in 
thermal waters, 7:24754 (NP—2901208) 
GEOTHERMAL SPACE HEATING 
Feasibility Studies 
Geothermal resources in the Yakima area: potential low 
temperature utilization, 7:24752 (WAOENG—81-05) 
GEOTHERMAL WATER HEATING 
Feasibility Studies 
Geothermal resources in the Yakima area: potential low 
temperature utilization, 7:24752 (WAOENG—81-05) 
GEOTHERMAL WELLS 
Temperature Measurement 
Geothermal energy potential of the Yakima Valley area, 
Washington, 7:24734 (WAOENG—81-05) 
Well Drilling 
Drill stem steels for use in geothermal environments, 7:24748 
GEOTHERMOMETRY 
Assessment of geothermal reservoirs by analysis of gases in 
thermal waters, 7:24754 (NP—2901208) 
GERMANIUM 
Absorptivity 
Experimental investigation of the infrared absorption saturation 
in p-type germanium and silicon, 7:25478 


Observation of a novel electron 


paramagnetic resonance in 
germanium containing dislocations, 7:25490 
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Electron Spin Resonance 
Observation of a novel electron paramagnetic resonance in 
germanium containing dislocations, 7:25490 
Energy Levels 
Experimental investigation of the infrared absorption saturation 
in p-type germanium and silicon, 7:25478 


Observation of a novel electron paramagnetic resonance in 
germanium containing dislocations, 7:25490 


Energy- and stress-dependent hole masses in germanium and 
silicon, 7:25359 
Physical Radiation Effects 
Positron annihilation in Ge and p-Si crystals irradiated with 
superdense pulses of electrons of subthreshold energy, 
7:25456 (INIS-mf_-6819) 
Collisions 


Production and decay of positron states in semiconductors, 
7:25453 (INIS-mf—6819) 
Proton Reactions 
Proton scattering by nuclei of atoms of semiconductors and 
energy spectra of primarily knocked out atoms, 7:27027 
(INIS-mf—6819) 
Saturation 
Experimental investigation of the infrared absorption saturation 
in p-type germanium and silicon, 7:25478 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
GERMANIUM ALLOYS 
Electronic Structure 
Nonlinear composition dependence of the Fermi-surface 
dimensions in alpha-phase copper-germanium alloys, 7:25360 
Leakage Current 
ac losses in NbsGe composite tape conductors, 7:25367 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
G 
International residential energy conservation, 7:24971 (LBL— 
11990) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERONTINE 
See SPERMINE 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Giant quadrupole resonance (GQR) in fast rotating nuclei, 
7:27329 (INIS-mf—6819) 
Macroscopic description of the isoscalar giant quadrupole 
resonance (GQR) in rotating nuclei, 7:27330 (INIS-mf— 
6819) 
E1-Transitions 
Effective charge problem in the theory of valent mechanism of 
E1-photoabsorption, 7:27137 (INIS-mf—6819) 
Multipole Radiation 
Macroscopic description of isoscalar giant multipole 
resonances, 7:27280 
GIANT STARS 


See also RED GIANT STARS 
SUPERGIANT STARS 


Emission Spectra 
Photospheric molecular line profiles in cool stars, 7:26729 
Helium Burning 
Globular cluster giant branches and the helium flash: a 
comparison between observation and theory, 7:26639 


Properties 
Mass loss from warm giants: magnetic effects, 7:26671 
Metals 
Metal abundance of giants in the Draco dwarf galaxy - 
preliminary results of a spectroscopic survey, 7:26640 


Metal abundance of giants in the Draco dwarf galaxy - 
preliminary results of a spectroscopic survey, 7:26640 
Star Evolution 
Mass loss from massive stars throughout the HR diagram, 
7:26651 


Ultraviolet Spectra 
Ultraviolet observations of tau‘ Serpentis (M5 IIb - IIIa), 
7:26659 
GKT PROCESS 
Operation 
Gasifier o ion in the Ramagundam 
7:24181 (DOE/OR/03054—4-Vol.1) 
Reliability 
Gasifier operation in the Ramagundam 
7:24181 (DOE/OR/03054—4-Vol.1) 
GLASS 


fertilizer plant, India, 


fertilizer plant, India, 


Cooling 
Study of cooling rates during metallic glass formation in a 
hammer and anvil apparatus, 7:25470 
Crystal Structure 
Kinetics of dissolution and crystallization in a /beta/- 
spodumene glass-ceramic, 7:25429 
Fracture Mechanics 
Biaxial fracture studies of a glass-ceramic, 7:25436 
Laser Radiation 
Measurement of rear surface temperatures of laser-irradiated 
thin transparent targets, 7:25488 


Leaching 
Effect of gamma radiation on glass leaching, 7:25494 
Luminescence 


Luminescence of Fe/sup 3+/ in metaphosphate 
evidence for four- and six-coordinated sites, 7: 35433 
Optical 
Glass as encapsulation for low-cost photovoltaic solar arrays, 
7:24584 
Phase Transformations 
Study of cooling rates during metallic glass formation in a 
hammer and anvil apparatus, 7:25470 
Physical Radiation Effects 
Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 
Effect of gamma radiation on glass leaching, 7:25494 
GLASS INDUSTRY 
Energy Conservation 
Industrial energy thrift scheme. Energy use in the glass 
industry. Report No. 23, 7:25197 (NP—2901846) 
Energy Consumption 
Industrial energy thrift scheme. Energy use in the glass 
industry. Report No. 23, 7:25197 (NP—2901846) 
Production 
Industrial energy thrift scheme. Energy use in the glass 
industry. Report No. 23, 7:25197 (NP—2901846) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBULINS 
See also IMMUNOGLOBULINS 


e Substances 
Use of homologous globulin for therapy of early and delayed 
effects of tritium oxide injury. Chapter 7, 7:26374 
GLUCOSIDASE 
Cellulolytic Activity 
cellulase and B-glucosidase from clostridium thermocellum 
excretion, localization and purification, 7:26261 
Purification 
cellulase and B-glucosidase from clostridium thermocellum 
excretion, localization and purification, 7:26261 
GLUONS 





Thermody 
GLYCERIN 
See GLYCEROL 
GLYCEROL 


ics of chromomagnetism, 7:26908 


Algal fermentation, a promising step in biomass conversion, 
7:24626 
GLYCIDES 
See SACCHARIDES 
GOLD 
Carbon 12 Reactions 
Emission of light nuclear fragments in reactions induced by 86 
MeV/u "°C projectiles, 7:26994 (LBL—12652) 
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GOLD 
Carbon 12 Reactions 


New experimental data on particle production at 86 AMeV, 
7:27178 (LBL—12652) 
Structure 


Non-muffin-tin and relativistic interaction effects on the 
electronic structure of noble metals, 7:25357 
Ton Channeling 
Resonant coherent excitation of channeled ions, 7:27387 
(ORNL—5787) 
Ton Collisions 
Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
Neon 20 Reactions 
*°Ne-induced reactions with Cu and '*’Au at 8.6 and 12.6 
MeV/nucleon, 7:27097 
Fragment-spray correlations in high 
collisions, 7:27275 (LBL—12652) 
GOLD 187 
Energy Levels 
Unique ground-state structure: the neutron-deficient even-Pt 
isotopes and particle-core coupling in **’ Au, 7:27251 
(ORNL—5787) 
GOLD 197 TARGET 
Alpha Reactions 
Fragment correlations in nuclear breakup induced by 
relativistic projectiles, 7:27274 (LBL—12652) 
Reaction — for heavy-ion collisions, 7:26931 
Carbon 12 Reactions 
High-spin states in ®* At, 7:27279 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Neon 20 Reactions 
Fragment correlations in nuclear breakup induced by 
relativistic projectiles, 7:27274 (LBL—12652) 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Neutron Reactions 
*3°U and **Th capture rates in the FBBF, 7:27309 
Neutron capture cross section standards for BNL-325, 7:27283 
Oxygen 16 Reactions 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Proton Reactions 
Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
Fragment correlations in nuclear breakup induced by 
relativistic projectiles, 7:27274 (LBL—12652) 
Reaction parameters for heavy-ion collisions, 7:26931 
GOLD 198 
Energy Levels 
Nuclear g factor and structure of the 312 keV state in '*Au, 
7:27269 (INIS-mf—6819) 
GOLD 201 
Energy Levels 
Proton-hole excitations in 7,2 Au from **,?°Hg(t vector,a) 
reactions, 7:27281 
GOLD 203 
Energy Levels 
Proton-hole excitations in **,2 Au from *°*,°*Hg(t vector,a) 
reactions, 7:27281 
GONADS 
Radionuclide Kinetics 
US Transuranium Registry, 7:26388 
GONIOMETERS 
Channeling 


energy heavy ion 


Low temperature UHV two-axis-goniometer for channelling 
experiments, 7:25901 (KFK—3051) 


Low temperature UHV two-axis-goniometer for channelling 
experiments, 7:25901 (KFK—3051) 


See also CEREALS 
SUGAR CANE 


Drying 
Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 


G 
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GRANITES 
Temperature Effects 
Geologic storage of radioactive waste--results from field 
investigations at Stripa, Sweden, 7:24402 
GRAPHITE 
Charged-Particle Transport 
Spatial-angular distributions of high-current electron beam in 
matter, 7:27383 (INIS-mf—6819) 
Crystal-Phase Transformations 
Mass- and charge-density modulation of graphite in potassium- 
graphite intercalates, 7:25440 
Gasification 
Catalyzed graphite-water vapor reaction: isotopic studies using 
Ba™*COs, 7:25564 
Microstructure 
Proton microprobe investigation of the migration of 
molybdenum in graphite at high temperatures, 7:25512 
Oxidation 
Graphite oxidation in sodium carbonate/sodium sulfate melts, 
7:25541 
Physical Radiation Effects 
Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
X-Ray Diffraction 
Mass- and charge-density modulation of graphite in potassium- 
graphite intercalates, 7:25440 
GRASS 
Productivity 
Cheatgrass communities: effect of plowing on species 
composition and productivity, 7:26164 
GRAVITATION 
Relativity Theory 
Cosmology of Nordstroem’s first theory of gravitation, 7:27418 
GRAVITATIONAL FIELDS 
Mathematical Models 
Gravitational field models for study of earth mantle dynamics. 
Final report, 7:26552 (NASA-CR—160083) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSES 
Geothermal Space Heating 
Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—81-05) 
GREENLAND 
Uranium Deposits 
Exploration history of the Kvanefjeld uranium deposit, 
Tlimaussagq intrusion, South Greenland, 7:24366 
GRENOBLE CYCLOTRON 
Mass Spectroscopy 
1°Be in the environment: some recent results and their 
applications, 7:25781 (ANL/PHY—81-1) 
Accelerator mass spectrometry with the Grenoble and Orsay 
cyclotrons, 7:25769 (ANL/PHY—81-1) 
Uses 
Accelerator mass spectro with the Grenoble and Orsay 
cyclotrons, 7:25769 (ANL/PHY—81-1) 
GROUND SUBSIDENCE 
F 
Subsidence effects guidelines for underground coal gasification, 
7:24174 (CONF-810923—) 


Subsidence effects guidelines for underground coal gasification, 
7:24174 (CONF-810923—) 
GROUND WATER 
Age Estimation 
Search for the **Cl isotope in natural samples by cyclotron or 
tandem accelerators, 7:25787 (ANL/PHY—81-1) 
Chemical Analysis 
Alkylpyridines in surface waters, groundwaters, and subsoils of 
a drainage located adjacent to an oil shale facility, 7:24344 
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Versatile separation and analysis scheme for the 
characterization of water containing by-products of 
underground coal gasification, 7:24162 (CONF-810923—) 

Flow Rate 
Hydrogeologic evaluation of the Hanna coal gasification site, 
7:24163 (CONF-810923—) 
Management 
Importance of ground water, 7:24949 (WAOENG—81-05) 
Mathematical Models 

Revegetation/rock cover for stabilization of inactive U-tailings 

sites, 7:26196 (PNL—4100-Pt.2) 
Monitoring 

Permitting of underground coal gasification operations in 

Wyoming, 7:24166 (CONF-810923—) 
Radionuclide Migration 
Transuranic chemical species in ground waters, 7:26212 
(PNL—4100-Pt.2) 
Resource Development 
Importance of ground water, 7:24949 (WAOENG—81-05) 
Water Pollution 

Natural restoration of ground water in UCG, 7:24161 (CONF- 

810923—) 
Water Quality 
Acid mine drainage impacts on groundwater, 7:26204 (LBL— 
11990) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH HORMONE-RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
GULF OF ALASKA 
Exploratory Wells 

Drilling fluid dispersion studies at the Lower Cook Inlet, 
Alaska, C.O.S.T. well, 7:24295 (CONF-800172—(Vol.1)) 

Effects of drilling fluids on benthic communities at the Lower 
Cook Inlet C.O.S.T. well, 7:24296 (CONF-800172—(Vol.1)) 

GULF OF MAINE 
Mi 

A climatological oil spill planning guide. number 2. Gulf of 

Maine/Georges Bank, 7:24291 (AD-A—103818/1) 


Oceanography 
A climatological oil spill planning guide. number 2. Gulf of 
Maine/Georges Bank, 7:24291 (AD-A—103818/1) 
GUYANA 
Energy Sources 
Alternative energy sources in Guyana, 7:25075 
Refuse-Fueled Power Plants 
4 to 6-MW wood gasification unit: scaling-up the gasification 
technology into an unknown size category (case study 
Guyana), 7:24814 
Renewable Energy Sources 
Alternative energy sources in Guyana, 7:25075 


H2 REGIONS 
Gamma 


Cosmic-ray confinement by resonant Alfen waves and gamma- 
ray emission in HII regions, 7:26691 
Stellar Winds 
Stellar mass loss and HII region morphology in Magellanic 
irregular galaxies, 7:26783 
HADRON REACTIONS 
Fragmentation 
Backward emission in hadron-nucleus collisions, 7:27366 
(LBL—12652) 
HADRON-HADRON INTERACTIONS 
Hydrodynamic Model 
Statistical-hydrodynamical models of particle production in 
hadron-hadron collisions, 7:26900 (LBL—12652) 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus 
particle bound in atomic orbits.) 
See also MESIC ATOMS 


HARVESTING 
Computer Codes 


To the theory of the lightest hadronic atoms, 7:26899 (ITEF— 
5(1981)) 
HADRONS 
See also MESONS 
Mass Spectra 
Numerical estimates of hadronic masses in a pure SU(3) gauge 
theory, 7:26923 
Particle Production 
Production of partons and hadrons in e* e~ annihilations and in 
hadron-hadron collisions: quark and gluon jet models, 
7:26881 (BNL—51443-Vol.1) 
HAFNIUM 162 
Yrast States 
New yrast bands in '* '**Hf, 7:27247 (ORNL—5787) 
HAFNIUM 164 
Yrast States 
New yrast bands in *®? 'Hf, 7:27247 (ORNL—5787) 
HAFNIUM 177 
E1-Transitions 
El-transition intensities stipulated by the relation of rotation 
and internal motion (‘7° Yb: Esub(y) = 351; 272; 171 keV; 
177Hf: Esub(y) = 321; 208; 71 keV), 7:27207 (INIS-mf— 
6819) 
HAFNIUM 179 
Energy Levels 
Study on the '”°Hf in the (n,n’y) reaction, 7:27237 (INIS-mf— 
6819) 
HAFNIUM 179 TARGET 
Neutron Reactions 
Study on the ?”°Hf in the (n,n’y) reaction, 7:27237 (INIS-mf— 
6819) 
HAFNIUM 181 
Environmental Transport 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
HAFNIUM NITRIDES 
Chemical Preparation 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS 


See also CHLORINATED AROMATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 


Synthesis 
Convenient synthesis of aryl halides from arylamines via 
treatment of 1-aryl-3,3-dialkyltriazenes with trimethylsilyl 
halides, 7:25585 
HAMBURG SYNCHROTRON 
See DESY 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
Radioactive Waste Management 
Long-term high-level defense waste technology. Progress 
report, January-March 1981, 7:24383 (RHO-LD—81-101-B) 


(Hanford Atomic Products Operation.) 
Radioactive Waste Processing 
Removal of radionuclides from the water-soluble fraction of 
Hanford nuclear defense wastes, 7:24395 
HARD COAL 
See ANTHRACITE 
HARMONIC OSCILLATOR MODELS 
Multipoles 
Multipole operators in semileptonic weak and electromagnetic 
interactions with nuclei. II. General single-particle matrix 
elements, 7:27374 
Wave Functions 
Multipole operators in semileptonic weak and electromagnetic 
interactions with nuclei. II. General single-particle matrix 
elements, 7:27374 
HARVESTING 


Codes 
Crop residue availability for fuel, 7:24605 





HARVESTING EQUIPMENT 
Data Analysis 


Data Analysis 
Crop residue availability for fuel, 7:24605 
Environmental Effects 
Soil protection under maximum removal of organic matter, 
7:24606 
HARVESTING EQUIPMENT 


Design of harvester for 2 to 3 year old willow sticks, 7:24616 
HAWAII 
Biomass 
Biomass energy conversion in Hawaii, 7:24537 (LBL—11990) 


Setting standards for building energy performance in Hawaii, 
7:25131 (NBS-Special Pub—608) 
Energy Demand 
Forecasting energy demand for Hawaii, 7:24975 (LBL—11990) 
Energy Models 
Forecasting the role of renewables in Hawaii, 7:24913 (LBL— 
11990) 
HAZARDOUS MATERIALS 
Materials Handling 
Safety locking device between sealed vessels, 7:25642 (BLL- 
RISLEY—4270-(9091.9F)) 
Waste Disposal 
Hazardous waste facilities with interim status may be 
endangering public health and the environment, 7:24928 
(CED—81-158) 
HAZARDS 
See also HEALTH HAZARDS 
Input-Output Analysis 
Comparative risk assessment in the energy industry, 7:24941 
HD 8077 
See NICKEL BASE ALLOYS 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Risk Assessment 
Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 
Public risk perception of various energy systems, 7:26237 
Statistics 
Quantitative aspects of transuranic and other radionuclide field 
studies, 7:26177 (PNL—4100-Pt.2) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
Scin 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
HEAT ENGINES 


See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES 


Design 
OTEC pilot plant heat engine, 7:24667 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Biological Fouling 
In situ biofouling of Ocean Thermal Energy Conversion 
(OTEC) evaporator tubes, 7:24668 
Chemical Composition 
High temperature, low expansion, corrosion resistant ceramic 
and gas turbine (Patent), 7:25421 


Engineering design study of conversion of solar energy to 
chemical energy through ammonia dissociation, 7:24657 
(SERI—0637-16) 

Energy Efficiency 

Mechanical ventilation systems using air-to-air heat exchangers, 

7:26050 (LBL—11990) 
Heat Recovery 

Effective heat exchanger for flue-gas applications: recuperator 

with simple counterflow configuration saves fuel and cuts 
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costs in a typical industrial furnace. NTIS tech note, 7:25200 
(PB—81-970602) 
HEAT LOSSES 
Measuring Methods 
Infrared thermal sensing and how we use it, 7:25153 
HEAT MIRRORS 
Reviews 
Heat mirror coatings for energy conserving windows, 7:25144 
HEAT RESISTING ALLOYS 
Production 
Methods of dispersion-hardening alloys production. Chapter 2, 
7:25397 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 


Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
HEATERS 
See also AIR HEATERS 
Fluid Mechanics 
Determination of flow regime in the demonstration plant slurry 
fired heater (Homogeneous flow, stratified flow or plug 
flow), 7:24182 (DOE/OR/03054—4-Vol.1) 
Mathematical Models 
Project Vulcan: the development of a gasdynamic heater. 
Volume II. Heat transfer and performance analyses for a 
gasdynamic heater with helical impellers (Outlet gas 
temperatures to 4500°K), 7:25637 (UCRL—15416-Vol.2) 
Multiphase Flow 
Determination of flow regime in the demonstration plant slurry 
fired heater (Homogeneous flow, stratified flow or plug 
flow), 7:24182 (DOE/OR/03054—4-Vol.i) 


Project Vulcan: the development of a gasdynamic heater. 
Volume II. Heat transfer and performance analyses for a 
gasdynamic heater with helical impellers (Outlet gas 
temperatures to 4500°K), 7:25637 (UCRL—15416-Vol.2) 

Thermodynamics 

Project Vulcan: the development of a gasdynamic heater. 
Volume II. Heat transfer and performance analyses for a 
gasdynamic heater with helical impellers (Outlet gas 
temperatures to 4500°K), 7:25637 (UCRL—15416-Vol.2) 

HEAVY ION ACCELERATORS 
Ton Sources 

High-current four-beam xenon ion source for heavy-ion fusion, 

7:27563 
Storage Rings 

Beam storage for increasing heavy ion synchrotron intensity, 

7:25887 
Uranium Ions 

Some aspects of the charge exchange of uranium ions in the 

high-enerzy heavy-ion accelerator, 7:25846 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
BERYLLIUM 9 REACTIONS 
BORON 10 REACTIONS 
BORON 11 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
CHLORINE 35 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
IRON 56 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NICKEL 58 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
QUASI-FISSION 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
SULFUR 34 REACTIONS 
URANIUM 238 REACTIONS 
XENON 136 REACTIONS 


Particles and gamma in heavy ion collisions, 7:27203 
(LYCEN—8102) 
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Compound-Nucleus Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Coulomb Excitation 
Exclusion of nuclear forces in heavy-ion Coulomb excitation 
and Coulomb fission experiments, 7:27367 
Coulomb 
Exclusion of nuclear forces in heavy-ion Coulomb excitation 
and Coulomb fission experiments, 7:27367 
Direct Reactions 
Direct reactions as a source of fast light particles in heavy ion 
collisions, 7:27138 (INIS-mf—6819) 
Evaporation Model 
Heavy ion reactions and neutron and alpha particle emission, 
7:27140 (INIS-mf—6819) 
Fission 
Exclusion of nuclear forces in heavy-ion Coulomb excitation 
and Coulomb fission experiments, 7:27367 


Fragment-spray correlations in high energy heavy ion 
collisions, 7:27275 (LBL—12652) 
Limiting fragmentation in the Venus regime, 7:26884 (LBL— 
12652) 
Total event structure: 425 MeV/N Ne on NaF, 7:27035 
(LBL—12652) 
Inelastic Scattering 
Contribution of coherent excitations of lambda <= 3 
multipolarity into a hard part of spectra of nucleon and 
heavy ion inelastic scattering, 7:27152 (INIS-mf—6819) 
Jet Model 
Jets of nuclear matter from high energy heavy ion collisions, 
7:27063 (LBL—12652) 
Nuclear Reaction Kinetics 
Formation of mass and angular distributions in the heavy ion 
reactions, 7:27151 (INIS-mf—6819) 
Particle Production 
Models for deuteron production in relativistic heavy ion 
collisions, 7:27361 (LBL—12652) 
Potential Scattering 
Model-independent potentials of proton and heavy ion 
scattering, 7:27347 (INIS-mf—6819) 
Precompound-Nucleus Emission 
Model of preequilibrium light particle emission in the heavy 
ion reactions, 7:27342 (INIS-mf—6819) 
Quantum Chromodynamics 
Deconfinement in dense matter, 7:26922 (LBL—12652) 
Reviews 
Heavy ion interactions from 20 to 150 MeV/nucleon, 7:26993 
(LBL—12652) 
S Matrix 
S-matrix approach to heavy ion reactions, 7:27363 (LBL— 
12652) 
Stripping 
Solitary character of surface stripping of heavy ions, 7:27343 
(INIS-mf—6819) 
Thermodynamic Model 
Models for deuteron production in relativistic heavy ion 
collisions, 7:27361 (LBL—12652) 
Transport Theory 
Simplified multiple scattering approach to inclusive spectra of 
nucleons produced in high-energy heavy-ion collisions, 
7:27354 (LBL—12652) 
HEAVY IONS 
Diagnostic Uses 
Heavy particle computed tomography, 7:26322 
Ton Sources 
Inverted spherical ioniser sputter ion source (IS3), 7:25790 
(ANL/PHY—81-1) 
Ton Spectroscopy 
Contributions to fusion research from studies of foil-excited 
heavy ion beams, 7:26853 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI 
Alpha Decay 
To the problem of the relation between a-decay and heavy 
nucleus fission, 7:27287 (INIS-mf—6819) 


Binding Energy 
Calculated fission barriers, ground-state masses, and particle 
separation energies for nuclei with 76< or =Z< or =100 
and 140< or =N< or =184, 7:27305 
Fission Barrier 
Calculated fission barriers, ground-state masses, and 
separation energies for nuclei with 76< or =Z< or =100 
and 140< or =N< or =184, 7:27305 
Comment on nuclear masses and fission barriers, 7:27372 
Mass 
Calculated fission barriers, ground-state masses, and 
separation energies for nuclei with 76< or =Z< or =100 
and 140< or =N< or = 184, 7:27305 8 
Mass Spectroscopy 
Recent search for quarks and very heavy hydrogen isotopes 
using an (almost) all-electrostatic system, 7:25778 
(ANL/PHY—81-1) 
Search for anomalously heavy isotopes, 7:25777 (ANL/PHY— 
81-1) 
Muon Reactions 
Induced pseudoscalar interaction in usual and radiative 
captures of muons by heavy nuclei, 7:27266 (INIS-mf—6819) 
Spontaneous Fission 
To the problem of the relation between a-decay and heavy 
nucleus fission, 7:27287 (INIS-mf—6819) 
HEAVY WATER 
Mass 
Search for anomalous hydrogen in enriched D.O, using a time- 
of-flight spectrometer, 7:25780 (ANL/PHY—81-1) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELICAL CONFIGURATION 
Classification 
Secondary structure of single-stranded nucleic acids, 7:26268 
HELIOSTATS 
Evaluation 
Heliostat characterization at the Central Receiver Test 
Facility, 7:24663 
HELIOTRON 
Plasma Macroinstabilities 
MHD equilibrium and stability of helical systems, 7:27426 
(CONF-8110101—) 
HELIUM 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Ion-Atom Collisions 
Radiative electron capture for F* and F® ions in collisions 
with a He gas target, 7:26859 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
Ionization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Spatial distribution of ion formation in chemical ionization . 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
Spatial Distribution 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
HELIUM 3 
Binding Energy 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 
Bonding 
Dislocations and fusion of helium monoshells, 7:27558 
Nuclear Potential 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 





HELIUM 3 REACTIONS 
Compound-Nucieus Reactions 


HELIUM 3 REACTIONS 
Compound-Nucleus Reactions 
Reactions induced by *He and ‘He ions on natural Mg, Al, 
and Si, 7:27043 
Precompound-Nucleus Emission 
Analysis of pre-equilibrium nuclear reactions with compound 
particles, 7:27030 (INIS-mf—6819) 
Two-Nucleon Transfer Reactions 
*Be(*He,p)""B polarization and implications for time-reversal 
invariance, 7:27014 
HELIUM 3 TARGET 
Alpha Reactions 
Bry oT study of the *He(*H)+a systems: Bound 
tes to 113 MeV, 7:26952 
Deuteron Reactions 
Study of source neutron reactions, 7:26959 
Neutron Reactions 
Ratio of the *°BF; and *He(n,p) cross sections between 0.025 
eV and 25,000 eV, 7:27024 
Pion Minus Reactions 
5He(a~,7°) reaction at T/sub 7/ = 200 MeV, 7:26954 
Pion single charge exchange scattering from *He at 285, 428, 
and 525 MeV, 7:26950 
HELIUM 4 
See also HELIUM II 
Binding Energy 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 
Bonding 
Dislocations and fusion of helium monoshells, 7:27558 
Bound State 
*He bound state and realistic NN interactions dependent on 
particle velocities, 7:26938 (INIS-mf—6819) 
Cluster Model 
Cluster structure of the ‘He excited states, 7:26936 (INIS-mf— 
6819) 
Nuclear Potential 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 
HELIUM 4 TARGET 
Alpha Reactions 
Production of *He, *Li, ’Li, and *Be in the a+a reaction 
between 60—160 MeV, 7:26953 
Study of inelastic aa and ap collisions in the CERN ISR, 
7:26901 (LBL—12652) 
Electron Reactions 
Weak neutral currents in pion production in electron and 
neutrino scattering by ‘He nuclei, 7:26946 (INIS-mf—6819) 
Neutrino Reactions 
Weak neutral currents in pion production in electron and 
neutrino scattering by ‘He nuclei, 7:26946 (INIS-mf—6819) 
Neutron Reactions 
Determination of the p-wave resonance parameters in na 
scattering with the help of the N/D equations, 7:26944 
(INIS-mf—6819) 
Pickup Reactions 
Study of the *He(p,d)*He, *Li(p,a)*He and "Li(p,t)®Li 
reactions, 7:26990 (INIS-mf—6819) 
Reactions 


p*He large-angle elastic scattering at intermediate energies, 
7:26945 (INIS-mf—6819) 
Study of the *He(p,d)*He, *Li(p,a)*He and ’Li(p,t)®Li 
reactions, 7:26990 (INIS-mf—6819) 
HELIUM 6 
Hypernuclei 
Double and cluster hypernuclei (sub(A A)sup(6)He; 
sub(AA)sup(10)Li; sub(A)sup(9)Be), 7:26968 (INIS-mf—68 19) 
Production 


Production of *He, *Li, 7Li, and 7Be in the a+a reaction 
between 60—160 MeV, 7:26953 
HELIUM 8 
Beta-Minus Decay 
Decay of *He, 7:27019 
HELIUM COOLED REACTORS 
Comparative Evaluations 
Tandem mirror hybrid reactor, 7:27576 
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HELIUM II 
Landau Liquid Helium Theory 
Two-fluid theory of the laminar flow of superfluid helium 
through capillary tubes and narrow channels, 7:26877 
HELIUM IONS 


Enhanced backscattering near 180° for energetic ions in solids, 
7:26867 
Collisions 
Energy spectra and charge distribution of helium backscattered 
ions, 7:26815 (INIS-mf—6819) 
Lifetime 
Studies of the lifetime, photodetachment, and collisional 
detachment of He~, 7:26823 (ORNL—5787) 
Photon-Ion Collisions 
Studies of the lifetime, photodetachment, and collisional 
detachment of He~, 7:26823 (ORNL—5787) 


Range 
Spatial distributions of hydrogen and helium ions with the 
energy of up to 1 MeV and of ionization resulted from ion 
implantation into silicon, 7:26811 (INIS-mf—6819) 
HELIUM METHOD 
See ISOTOPE DATING 
HEMIC DISEASES 
See also ANEMIAS 


Epidemiology 
Association of HLA and disease in Iceland, 7:26245 
Hematology 
Red cell survival and sequestration in acute intermittent 
porphyria, 7:26304 
HEMICELLULOSE 
Acid Hydrolysis 
Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 
Heat Treatments 
Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 
Processes 
Separation of lignocelluloses into highly accessible fibre 
materials and hemicellulose fraction by the steaming- 
extraction process, 7:24497 


Analysis 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 


Thermography 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 
HERBICIDES 
Evaluation 
Selecting an algicide for use with aluminum alloys, 7:25392 
HEREDITARY DISEASES 


Genetics and epidemiology of haematological disorders, 
7:26336 
HETEROCYCLIC COMPOUNDS 
See also ISOALLOXAZINES 
PSORALEN 


Chemical Reaction Kinetics 
Proton cryptates: kinetics and thermodynamics of protonation 
of the [1.1.1] macrobicyclic cryptand, 7:25591 
H 


ydrogenation 
Proton cryptates: kinetics and thermodynamics of protonation 
of the [1.1.1] macrobicyclic cryptand, 7:25591 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
HFIR REACTOR 
Materials Testing 
Irradiation experiment status and schedule, 7:27531 
(DOE/ER—0045/7) 
HIGH ENERGY PHYSICS 
Panel discussion: Accelerators for the future physics, 7:25714 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
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HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA 


Ballooning Instability 
High-beta stability of a toroidal plasma, 7:27487 
tability 


High-beta stability of a toroidal plasma, 7:27487 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
Radio frequency wave applications in magnetic fusion devices, 
7:27486 


Resonance 
Toroidal and scattering effects on lower-hybrid wave 
propagation, 7:27465 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Composition 
ineering-scale vitrification of commercial high-level waste, 
7:24391 


Sol-gel technology applied to glass and crystalline ceramics, 
7:24401 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTOLOGICAL TECHNIQUES 
Sensitivity 
Local tissue distribution of fissile nuclides, 7:26377 
HODOSCOPES 
Flash Tubes 
Experiences with a neon flash tube hodoscope system in a 
satellite cosmic ray experiment, 7:25959 


L-shell ionization in high-z targets by carbon and silicon ions, 


Alpha-decay probability for odd-odd '*Ho, *Tm and *Lu 
nuclei, 7:27220 (INIS-mf—6819) 
HOLMIUM 156 
Energy Levels 
Decay of **Er and ‘*Er, 7:27221 (INIS-mf—6819) 
HOLMIUM 157 
Energy Levels 
Decay scheme for "Er — '’Ho (Esub(y) = 40.73 - 1691.5 
keV), 7:27223 (INIS-mf—6819) 
HOLMIUM 158 
Energy Levels 
Decay of **Er and ‘*Er, 7:27221 (INIS-mf—6819) 
HOLMIUM 165 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Iron 56 Reactions 
165Ho+ Fe reaction at E/sub lab/ = 462 MeV, 7:27256 
Pion Minus Reactions 
Pion scattering on ‘Ho oriented nuclei, 7:27216 (INIS-mf— 
6819) 
Pion Plus Reactions 
Pion scattering on ‘Ho oriented nuclei, 7:27216 (INIS-mf— 
6819) 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
HOMOGENATES 
Metabolism 
Activation and deactivation activities of rat liver homogenate 
in Ames mutagen testing, 7:26483 (UCD—472-126) 
HONEYCOMB STRUCTURES 
Design 
Design optimization of sinusoidal glass honeycomb for flat 
plate solar collectors, 7:24730 
HOSPITALS 
Energy Audits 
Studies in energy management: institutional, 7:25146 


HOUSEHOLDS 
Power Demand 


Geothermal Air Conditioning 

Geothermal resources in the Yakima area: potential low 

temperature utilization, 7:24752 (WAOENG—81-05) 
Geothermal Space Heating 

Geothermal resources in the Yakima area: potential low 

temperature utilization, 7:24752 (WAOENG—81-05) 
Geothermal Water Heating 

Geothermal resources in the Yakima area: potential low 

temperature utilization, 7:24752 (WAOENG—81-05) 
Radiation Protection 

Panel III: Radiation protection and instrumentation [a report of 
the panel discussion], 7:26310 

Recommendations [made at the National seminar on radiation 
protection incl development of radiological physics in 
India], 7:26311 

Retrofitting 
Studies in energy management: institutional, 7:25146 
HOT CELLS 
Interlocks 

Safety locking device between sealed vessels, 7:25642 (BLL- 

RISLEY—4270-(9091.9F)) 
HOT PLASMA 
Charged-Particle Transport 
Fusion reaction product rt in inertially confined 
plasmas, 7:27441 (INIS-mf—6714) 
HOT-WATER SYSTEMS 
Research Programs 
Utilizing geothermal resources below 150 C (300 F), 7:24737 
HOUSEHOLDS 
Energy Conservation 

Social factors affecting energy use and conservation in the 

home, 7:25214 (NP—2904111) 
Energy Consumption 
Social factors affecting energy use and conservation in the 
home, 7:25214 (NP—2904111) 
Energy Demand 
Cost prospects for renewables in developing countries, 7:25077 
Power Demand 

Considerations in analysing and izing from time-of-use 
electricity pricing studies, 7:25024 (CONF-8004196—) 

Contacting and interviewing residential electricity customers, 
7:25017 (CONF-8004196—) 

Definition of the population and formation and use of strata, 
7:25014 (CONF-8004196—) 

Developing and maintaining a load research data base, 7:25020 
(CONF-8004196—) 

Drawing a sample and allocating customers to design points, 
7:25015 (CONF-8004196—) 

Effect of time-of-day rates in the Los Angeles electricity rate 
study, 7:25028 (CONF-8004196—) 

Effects on the residential load curve from time-of-use pricing 
of electricity: econometric inferences from the Wisconsin 
experiment for summer system peak days, 7:25030 (CONF- 
8004196—) 

Evaluation and future uses of the DOE sponsored 
demonstration data, 7:25031 (CONF-8004196—) 

Limitations on analysis, 7:25023 (CONF-8004196—) 

North Carolina rate demonstration project: preliminary results, 
7:25029 (CONF-8004196—) 

Overview of DOE analyses of residential TOU data, 7:25026 
(CONF-8004196—) 

Planning, processing, and analyzing data for residential load 
studies, 7:25022 (CONF-8004196—) 

Practical considerations in modelling the demand for 
electricity, 7:25025 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data, 
7:25018 (CONF-8004196—) 

Procedures for collecting, translating, and editing meter data: 
comment, 7:25019 (CONF-8004196—) 

Role of survey data in load research, 7:25016 (CONF- 
8004196—) 

Sample design for rate demonstrations and load research, 
7:25013 (CONF-8004196—) 

Summary of the Edmond Electric Utility Demonstration 
Project and its findings, 7:25027 (CONF-8004196—) 





HOUSEHOLDS 
Power Demand 


Variables affecting treatment perception in an electric time-of- 
use rate demonstration: analytic and interpretative 
implications, 7:25032 (CONF-8004196—) 

HOUSES 


How to achieve an air tight vapor barrier in a super insulated 

house, 7:25150 
Cooling 

Savings in electric cooling energy by the use of a whole-house 
fan. Final report, 7:25138 (PB—81-207888) 

Energy Consumption 

ildi data compilation, analysis, and demonstration, 
7:25123 (LBL—11990) 

Leaks 

Preliminary results of the modular retrofit experiment: tests of 
the house doctor concept by New Jersey’s gas utilities, 
7:25151 

Retrofitting 

Building energy data compilation, analysis, and demonstration, 
7:25123 (LBL—11990) 

Preliminary results of the modular retrofit experiment: tests of 
the house doctor concept by New Jersey’s gas utilities, 
7:25151 

Solar Architecture 
Solar and geothermal housing innovations via inverted cave 
construction system, 7:25129 (NBS-Special Pub—608) 
Thermal Insulation 
How to achieve an air tight vapor barrier in a super insulated 
house, 7:25150 
Ventilation 
Savings in electric cooling energy by the use of a whole-house 
fan. Final report, 7:25138 (PB—81-207888) 
HTGR TYPE REACTORS 
Design 


. widli 


Nuclear closed-cycle gas turbine (HTGR-GT) - dry cooled 
commercial power plant studies, 7:24856 
Gas Turbines 
Nuclear closed-cycle gas turbine (HTGR-GT) - dry cooled 
commercial power plant studies, 7:24856 
Coolant Circuits 
Modifications of WATER: a large-range thermodynamic and 
transport water property FORTRAN-IV computer program, 
7:24825 (WP—106) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Delayed Radiation Effects 
inimizing excess radiogenic cancer deaths after a nuclear 


attack, 7:26368 


Epidemiology 
Health risk analysis (Lead abstract), 7:26498 
Health Hazards 
Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 
Effects of acidic precipitation on health and the productivity of 
forests, 7:26027 
Health effects of acid precipitation, 7:26427 (CONF-791163—) 
Radiation Protection 
Radiation protection optimization: present experience and 
methods, 7:24937 
Risk Assessment 
Public risk perception of various energy systems, 7:26237 
Tolerance 
Thermal comfort in an era of energy shortage, 7:26419 (A— 
093193) 
HUMIC ACIDS 
Chemical Properties 
Structural and sorption characteristics of humic acids and 
humates, 7:24231 
Sorptive Properties 
Structural and sorption characteristics of humic acids and 
humates, 7:24231 
HYBRID REACTORS 
Breeding Blankets 
Fusion-fission hybrid design with analysis of direct enrichment 
and non-proliferation features (the SOLASE-H study), 
7:27575 


ERA Vol. 7, No.9 / 1628 


Fuel Cycle 
Fusion-fission hybrid design with analysis of direct enrichment 
and non-proliferation features (the SOLASE-H study), 
7:27575 
Sensitivity of the performance of symbiotic energy systems to 
tritium production data, 7:27603 
Tokamak hybrid reactor, 7:27577 
Information Needs 
Nuclear development needs for fusion-fission hybrid reactors, 
7:27601 
Reactor Kinetics 
ion method for the transport equation and sensitivity 
theory for fusion-fission hybrid analysis, 7:24847 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATES 
Infrared 
Infrared ion and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
Raman Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
HYDRAULIC EQUIPMENT 
Ultrasonic Testing 
Automatic ultrasonic apparatus developed for periodic 
inspection of the high pressure hydraulic system at Dinorwic 
Power Station, 7:24903 
HYDRAULIC FRACTURING 
Mathematical Models 
Modeling of hydraulically fractured gas wells completed in 
noncontinuous lenticular formations, 7:24320 
HYDRAULIC TURBINES 


See also PUMP TURBINES 
TURBOGENERATORS 


Capitalized Cost 
Cost analysis of hydraulic turbines, 7:24513 
HYDRIODIC ACID 
Electronegativity 
Mass spectrometric observation of the stable negative 
molecular ions HI~ and Hal™ , 7:26831 


POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPHENYLS 
PYRENE 
TETRALIN 
XYLENES 
Biosynthesis 
Photobiological production of fuels by microalgae, 7:24434 
Renewable hydrocarbon production from the alga 
Botryococcus braunii, 7:24475 
Chemical Preparation 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Flames 
Model investigations of turbulent diffusion flames, 7:25626 
(DFVLR-MITT—80-19) 


Labelling 
Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
Facilities 
Use of nuclear techniques for off-shore storage of liquid 
hydrocarbons, 7:24317 


Symmetry Breaking 
Structural determination of the symmetry-breaking parameter 
in trans-(CH)/sub x/, 7:25482 
X-Ray Diffraction 
Structural determination of the symmetry-breaking parameter 
in trans-(CH)/sub x/, 7:25482 
HYDROCHLORIC ACID 


Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
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Chemical Reactions 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 


Ground-state dissociative attachment rates in HCI and Cle, 
7:25469 
Ground States 
Ground-state dissociative attachment rates in HCl and Cle, 
7:25469 


Recommendations 
Evaluation of the ebullated-bed hydrocracker for the SRC-1 
Demonstration Plant, 7:24186 (DOE/OR/03054—4-Vol.1) 
HYDRODYNAMIC MODEL 
Collective excitations of hydrodynamical type in nuclear 
matter, 7:27335 (INIS-mf—6819) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Nonlinear Problems 
Stability and bifurcation in a modulated Burgers system, 
7:26874 
HYDROELECTRIC POWER 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
Electric Generators 
Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 
Experience with on-line generator partial discharge tests, 
7:24511 (EPRI-EL—2211) 
Rotor-mounted thermal scanner for hydroelectric generators, 
7:24512 (EPRI-EL—2211) 
Electric Motors 
Adequacy of rotating machine turn insulation testing, 7:24796 
(EPRI-EL—2211) 


Storage 
Reliability planning for solar electric power generation, 


7:25073 
Turbines 
Cost analysis of hydraulic turbines, 7:24513 
Reliability 
Reliability planning for solar electric power generation, 
7:25073 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Molecule-Molecule Collisions 
Cross-correlation trajectory study of vibrational relaxation of 
DF(v = 1 to 7) by DF(v = 0) and of HF by HF, 7:26827 
HYDROGEN 
Activation Energy 
Temperature dependence of the activation energy: D+ Ha, 
7:25533 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Argand 
Reactions probabilities, resonances, and thermal rate constants 
for the collinear reactins H + FH and D + FD on a low- 
barrier surface. Close-coupling and tunneling calculations, 
variational, 7:25545 
Beam Injection 
Initial measurement of impurity production and hydrogen 
energy distribution from neutral beam injectors, 7:27596 
Reaction Kinetics 


Flash photolysis of Os in O2 and O2 + He mixtures. Kinetics 
of O2('2/sub g/*) + Os and O('D) + He reactions, 
7:25607 

New semiempirical method of modeling potential energy 
surfaces for generalized TST and application to the kinetic 
isotope effects in the Cl—H—H system, 7:25531 

Temperature dependence of the activation energy: D+ Ha, 
7:25533 

Rates 

Effect of solids addition on dissolver performance, 7:24196 

(DOE/OR/03054—4-Vol.2) 


Evaluation of the ebullated-bed hydrocracker for the SRC-1 
Demonstration Plant, 7:24186 (DOE/OR/03054—4-Vol.1) 


Synthetic fuels and fusion, 7:24431 
Flames 
Model investigations of turbulent diffusion flames, 7:25626 
(DFVLR-MITT—80-19) 
Heavy Nuclei 
Recent search for quarks and very heavy hydrogen isotopes 
using an (almost) all-electrostatic system, 7:25778 
(ANL/PHY—81-1) 
Ton-Atom Collisions 
Accurate quantal studies of ion-atom collisions using finite- 
element techniques, 7:26842 
Electron loss from atomic hydrogen in collisions with 
multicharged ions, 7:26821 (ORNL—5787) 
Tonization 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Ton-Molecule Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Mass Spectroscopy 
Recent search for quarks and very heavy hydrogen isotopes 
using an (almost) all-electrostatic system, 7:25778 
(ANL/PHY—81-1) 
Neutron Reactions 
Neutron total cross sections of hydrogen, carbon, oxygen and 
iron from 500 keV to 60 MeV, 7:26960 
Recycling 
Hydrogen recycle modeling and measurements in tokamaks, 
7:27581 
Solubility 
Effects of hydrostatic pressure on the changes in elastic 
constants caused by hydrogen in vanadium and NbssTa47, 
7:25406 
Solubility of hydrogen in 9-methylanthracene, dibenzofuran, 
and 2-ethylanthraquinone at high temperatures and pressures, 
7:24210 
Vapor Pressure 
Comments on a model for isotope effects on Henry’s law 
constants in aqueous. solution, 7:25598 
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Deuteron Reactions 
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elastic and inelastic proton-deuteron scattering, 7:26948 
(NSSRP—31) 
Fluorine 19 Reactions 
Hydrogen content of multicomponent amorphous silicon alloys 
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Muon Reactions 
Effects of second-class currents in -capture, 7:26942 (INIS- 
mf—6819) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
Dissociation 
Measurements and a model for the enhancement of Lyman-a 
radiation following foil-induced dissociation of molecular 
ions, 7:26845 
Ton Spectroscopy 
Measurements and a model for the enhancement of Lyman-a 
radiation following foil-induced dissociation of molecular 
ions, 7:26845 
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Spatial distributions of hydrogen and helium ions with the 
energy of up to 1 MeV and of ionization resulted from ion 
implantation into silicon, 7:26811 (INIS-mf—6819) 

HYDROGEN IONS 1 PLUS 
Ion-Atom Collisions 

Accurate quantal studies of ion-atom collisions using finite- 

element techniques, 7:26842 
HYDROGEN ISOTOPES 
Fractionation 

Stable isotope hydrology: deuterium and oxygen-18 in the 
water cycle. Technical reports series No. 210, 7:26544 
(STI/DOC—10/210) 

HYDROGEN LOGS 
See NEUTRON LOGGING 
NEUTRON-GAMMA LOGGING 
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HYDROGEN PEROXIDE 
Production 
Model system for the continuous photochemical production of 
hydrogen peroxide mediated by flavins, 7:24505 
HYDROGEN PRODUCTION 
See also THERMOCHEMICAL PROCESSES 
Infrared multiphoton decomposition of monosilane, 7:24429 


Photobiological production of fuels by microalgae, 7:24434 
Research and development on photochemistry and 
photobiology: the European Commission's Program, 7:24432 


Algal fermentation, a promising step in biomass conversion, 
7:24626 

Hz production by the photosynthetic bacteria, 
Rhodopseudomonas capsulata entrapped in alginate gels, 
7:24433 

Comparative Evaluations 

Comparison of electrolytic, thermochemical, and other 

hydrogen-production processes, 7:24427 (NP—2902132) 


Recent developments in the technology of sulphur dioxide 

depolarized electrolysis, 7:24430 
Thermochemical Processes 

Interfacing solar heat sources and hydrogen production 
processes, 7:24428 (SERI—0637-16) 

Utilization of solar thermal sources for thermochemical 
hydrogen production, 7:24435 

HYDROGEN STORAGE 


See also CHEMISORPTION 
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Lanthanum Hydrides 
Mechanically stable hydride composites designed for rapid 
cycling, 7:24437 
Method for preparing porous metal hydride compacts (Patent), 
7:24436 
Nickel Hydrides 
Mechanically stable hydride composites designed for rapid 
cycling, 7:24437 
Method for preparing porous metal hydride compacts (Patent), 
7:24436 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Environmental Impacts 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 


Experimental evidence for the thiol radical cation in solution, 
7:25616 
Recycling 
Hydrogen sulfide generation by reaction of natural gas, sulfur, 
and steam. Report of investigations/1981, 7:24236 (PB—82- 
106998) 
Removal 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Removing hydrogen sulfide from geothermal gases: 
hypochlorite process reduces h sulfide emissions to 
acceptable levels. NTIS tech note, 7:24745 (PB—81-970757) 
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Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Hydrogen Transfer 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-June 1981, 
7:24197 (DOE/PC/30080—5) 
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HYDROXYLAMINE 
Atmospheric Chemistry 
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Coal fly ash induced fibrosis in lung organ culture, 7:26480 
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HYDROXYTOLUENES 
See CRESOLS 
HYDROXYUREA 
Biological Effects 
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Future designs of raw-gas conversion systems, 7:24129 
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Ultrasonic properties of coal slurries and flow measurements 
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HYLIFE CONVERTER 
Thermonuclear Reactors 
Conceptual design strategy for liquid-metal-wall inertial fusion 
reactors, 7:27573 
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See HYPERNUCLEI 
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Binding Energy 
AN potential from analysis of the 1s-shell hypernuclei and of 
low-energy Ap scattering (hypernuclei with A=3-5), 7:26939 
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Double and cluster hypernuclei, 7:26968 (INIS-mf—6819) 
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Coulomb energies of the 1p-shell hypernuclei and AN force 
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Energy Levels 
Nonlocal A-nuclear potential and hypernuclear excited states, 
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Residual Interactions 
Spectra of the 1p-shell hypernuclei and residual AN 
interaction, 7:26966 (INIS-mf—6819) 
HYPERTHYROIDISM 
Determination on the mineral salt content of the peripheral 
skeleton (ulna and calcaneus) in thyroid patients using '**1 
gamma-radiation absorption measurement. Investigations on 
the dependence of the measured mineral salt values of 
various influencing parameters, 7:26320 
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Radiotherapy 
Microscopic dose distributions due to iodine isotopes in 
thyroid, 7:26319 
HYPOXIA 
See ANOXIA 


Carbon-14 dating of ice with accelerator-based mass 
spectrometry, 7:26549 
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Reviews 
Integrated community energy system development: an 
overview, 7:25213 (WAOENG—81-05) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
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IHEP accelerating and storage complex (UNK) status report, 
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ILLINOIS 
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Electric Utilities 

Illinois energy plan: overview of trends in the Illinois electric- 

utility industry, 7:25044 (ILLDOE—81/32) 
Energy Conservation 

Adequacy of the state commitment to energy conservation, 
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Illinois’ potential for energy conservation, 7:24967 (CONF- 
8011131—) 
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Commercial and institutional conservation: a state perspective, 
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Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
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Illinois energy plan: technical resource paper, 7:24517 
(ILLDOE—81/31-Draft) 

Illinois renewable-resource summary and technology 
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Illinois energy plan: overview of trends in the Illinois electric- 
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Power Generation 
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Enzyme Activity 

Production of ethanol from wastes via enzymatic hydrolysis of 

cellulose, 7:24495 
IMMUNE REACTIONS 
Early Radiation Effects 
Anaphylactoid mechanisms of primary response to irradiation. 
Chapter 3, 7:26371 
IMMUNE SERA 
See IMMUNE SERUMS 
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Association of HLA and disease in Iceland, 7:26245 


IMMUNITY 
Biological Radiation Effects 
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immune status, 7:26361 (UCD—-472-126) 
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Environmental factors affecting seasonal variation in immunity 
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Photoperiod and cell mediated immunity of clinically normal 
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Control 
Impurity control in TFTR, 7:27582 
Impurity control of tokamaks with in situ metal deposition, 
7:27595 
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Transport Theory 
Neoclassical transport of impurities in tokamak plasmas, 
7:27483 
INCINERATORS 





Decommissioning of the TA-42 plutonium contaminated 
incinerator facility, 7:24381 (LA—9077-MS) 
Flue Gas 
Overview of the incinerator offgas system study, 7:24397 
Off-Gas Systems 
Overview of the incinerator offgas system study, 7:24397 
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Preferred habit of a tetragonal inclusion in a cubix matrix, 
7:25382 
INCONEL 718 
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Effect of product form upon fatigue-crack growth behavior in 
Alloy 718, 7:25384 
Heat Treatments 
Effect of product form upon fatigue-crack growth behavior in 
Alloy 718, 7:25384 
INDIA 
Candu Type Reactors 
Nuclear power in India, 7:24832 
Coal Deposits 
UCG: an energy hope for India, 7:24134 (CONF-810923—) 
Coal Reserves 
UCG: an energy hope for India, 7:24134 (CONF-810923—) 
Domestic Animals 
Management of animal energy utilization in India, 7:25193 
Energy Conservation 
Need for a national level policy for energy conservation in 
developing countries, 7:24972 
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Self-sufficiency in oil: conservation measures, 7:25010 
Energy Consumption 
Plan for energy conservation in India, 7:24973 
Energy Demand 
Forests for fuel, 7:24576 
UCG: an energy hope for India, 7:24134 (CONF-810923—) 
Energy Models 
National energy planning model for India: a conceptual 
approach, 7:24916 
Energy Policy 
Energy policy in developing countries, 7:24991 
Forests for fuel, 7:24576 
Indian policy response to the oil crisis, 7:25009 
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INDIA 
Energy Policy 


Towards an institutional synthesis for energy development, 
7:24925 
Energy Source Development 
Indian policy response to the oil crisis, 7:25009 
Towards an institutional synthesis for energy development, 
7:24925 
Forestry 
Meeting the challenge of energy, 7:24577 
Forests 
Meeting the challenge of energy, 7:24577 


Note on recent developments in the prices of fuel for domestic 

use in India, 7:24926 
Nuclear Medicine 

Current practice and recent advances in nuclear medicine, 
7:26315 

Status of radiation safety in medical institutions in India and 
measures to minimize occupational and populational 
exposure, 7:26308 

Nuclear Power Plants 

Nuclear power in India, 7:24832 

Nuclear power in the Indian energy context, 7:24833 
Power Demand 

Rural electrification in Karnataka State, 7:25050 
Power Distribution 

Rural electrification in Karnataka State, 7:25050 
Radiology 

Practice of radiology in Kerala, 7:26314 
Renewable Energy Sources 

Utilization of solar, wind and biogas energies in a rural energy 

centre for arid zone of India: a total energy concept, 7:25079 
Rural Areas 
Rural electrification in Karnataka State, 7:25050 
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Energy Consumption 

Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
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INDIUM 
Internal Conversion 

Calculation of chemical changes of gamma radiation internal 
conversion coefficients for In, Sn, Te, 7:27127 (INIS-mf— 
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Beta Decay 
15In decay, 7:27154 (INIS-mf—6819) 
INDIUM 107 
Energy Levels 

Study of the decay of *°’Sn (Esub(y) = 324.8 - 3664.0 keV), 

7:27157 (INIS-mf—6819) 
INDIUM 113 TARGET 
Alpha Reactions 

Cascade gamma transitions in the (a, n) reactions and isomeric 
relations, 7:27148 (INIS-mf—6819) 

Yields of the sup(112mg)In, sup(116mg)Sb and sup(118mg)Sb 
isomers in the (a,n), (a,pn) and (a,3n) reactions, 7:27160 
(INIS-mf—68 19) 
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Isomeric Transitions 

Probability difference of sup(114m)In decay in indium fluoride 

and in metallic indium, 7:27171 (INIS-mf—6819) 
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Beta-Minus Decay 

Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
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Ion Channeling 

Mechanism of ion dechanneling in compound semiconductor 

superlattices, 7:25465 
Physical Radiation Effects 

Study of radiation-induced defects in A*B* semiconductor 
compounds by the methods of positron and optical 
spectroscopy, 7:25451 (INIS-mf—6819) 
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Radiation Effects 
Study of radiation-induced defects in A*B* semiconductor 
compounds by the methods of positron and optical 
spectroscopy, 7:25451 (INIS-mf—6819) 
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Energy problems in Indonesia, 7:24990 
Energy Policy 
Energy problems in Indonesia, 7:24990 
INDOOR AIR POLLUTION 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
Monitoring 
Organic contaminants, 7:26048 (LBL—11990) 
Radon: emanation studies, indoor measurements, and control 
strategies, 7:26130 (LBL—11990) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
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ISOTOPE SEPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
Cogeneration 
Cogeneration application for energy conservation, 7:25205 
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Energy Efficiency 
Survey of energy-efficient technologies - Sweden. Foreign 
market survey, 7:25195 (ITA—81-11-510) 
Infrared Thermography 
Commercial/industrial heat loss, 7:25166 
Meetings 
Collogium on manufacturing plants. Layout, process control, 
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See INDUSTRY 
INDUSTRIAL WASTES 
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Waste Heat Utilization 
Increasing biomass for fuel production by using waste luke- 
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analysis, 7:26120 
Employment 
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Energy Management 
DOE industrial energy conservation program, 7:25092 (CONF- 
8011131—) 


Energy Shortages 
Impact of energy on employment in manufacturing, 7:24923 
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Programs 
Status of the US inertial confinement fusion, 7:27600 
Targets 
Metallic and non-metallic coatings for inertial confinement 
fusion targets, 7:27546 
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Thermonuclear Reactors 
Inertial confinement fusion reactors based on the gas 


projection concept, 7:27574 
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Restricted infectivity of ecotropic type C retroviruses in mouse 
teratocarcinoma cells: studies on viral DNA intermediates, 
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Fourth international online information meeting, London, 9-11 
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Evaluations 
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Thermal-infrared sensing applied to energy conservation in 
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INFRARED THERMOGRAPHY 
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New Hampshire, 7:25167 


Testing 
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subsidence resulting from the underground gasification of 
coal, 7:24141 (CONF-810923—) 

Chemical Reaction Kinetics 
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subsidence resulting from the underground gasification of 
coal, 7:24141 (CONF-810923—) 

Health Hazards 

Industrial hygiene survey at the UCG project, Rawlins, 

Wyoming, 7:24164 (CONF-810923—) 
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Industrial Medicine 
Industrial hygiene survey at the UCG project, Rawlins, 
Wyoming, 7:24164 (CONF-810923—) 


UCG reactor definition instrumentation selection for Rawlins 

Test 2, 7:24150 (CONF-810923—) 
Mass Balance 

Mass balance results for Pricetown I underground coal 

gasification, 7:24152 (CONF-810923—) 
Mathematical Models 

Application of the spalling-enhanced-drying model in 
predicting cavity geometry and operating strategy for the 
Hanna 2, Phase 2 UCG field test, 7:24138 (CONF-810923—) 

Formulations, simulations, and evaluations associated with 
thermo-mechanical and poro-elastic models for underground 
coal gasification, 7:24140 (CONF-810923—) 

Mass balance results for Pricetown I underground coal 
gasification, 7:24152 (CONF-810923—) 

Two-dimensional model of underground coal gasification 
cavity growth with application to the Canadian Forestburg 
test of 1976, 7:24137 (CONF-810923—) 

Measuring Instruments 

HFEM instrumentation for the Rocky Hill No. 2 field test, 

7:24149 (CONF-810923—) 
On-Line Measurement Systems 
Gas conditioning and analysis system for the Rocky Hill No. 2 
UCG field test, 7:24173 (CONF-810923—) 
Permit Applications 
Permitting of underground coal gasification operations in 
Wyoming, 7:24166 (CONF-810923—) 
Reverse Combustion 

Channel flow flame regime of borehole reverse combustion, 
7:24139 (CONF-810923—) 

Reverse combustion study at a coal block of 4 m length under 
pressure, 7:24144 (CONF-810923—) 

Seismic Surveys 

Location of burns and faults at the Hanna underground coal 
gasification area using high resolution seismic, 7:24167 
(CONF-810923—) 

Simulation 

Recovery efficiency of an in-situ gasifier, 7:24171 (CONF- 
810923—) 

Simulation of the UCG-process under constant and pressure 
change condition in a large autoclave plant, 7:24148 (CONF- 
810923—) 

Site Selection 

Geotechnical studies related to in situ lignite gasification trials 
in Texas, 7:24151 (CONF-810923—) 

Hydrogeologic evaluation of the Hanna coal gasification site, 
7:24163 (CONF-810923—) 

Site selection and characterization of the Rocky Hill No. 2 
UCG test site, 7:24165 (CONF-810923—) 

Whatcom County, Washington as an underground cod 
gasification site, 7:24159 (CONF-810923—) 

Technology Assessment 

Assessment of small UCG-to-methanol plants (Effect of plant 
size and seam thickness; Lurgi and ICI methanol synthesis), 
7:24160 (CONF-810923—) 

Temperature Gradients 

Evaluation of coals from the Rawlins postburn cores, 7:24142 

(CONF-810923—) 
Temperature Measurement 

Evaluation of coals from the Rawlins postburn cores, 7:24142 

(CONF-810923—) 
Thermal Stresses 

Thermal effects on subsidence induced by the UCG process, 

7:24169 (CONF-810923—) 
Water Influx 

Application of the spalling-enhanced-drying model in 
predicting cavity geometry and operating strategy for the 
Hanna 2, Phase 2 UCG field test, 7:24138 (CONF-810923—) 

Well 

Feasibility of the underground gasification of deep coal in the 
UK, 7:24136 (CONF-810923—) 

Underground coal gasification in thin dipping seams: a novel 
method of cavity backfilling, 7:24135 (CONF-810923—) 
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Illinois renewable-resource s and technology 
assessment, 7:24518 (ILLDOE—81/34) 


Bibliographies 
Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
Mathematical Models 
Review, evaluation, and improvement of direct irradiance 
models, 7:24525 
Research Programs 
Review and status of the UAH worldwide solar radiation data 
collection project, 7:24523 (SERI/CP—214-1403) 
Assessment 


Review and status of the UAH worldwide solar radiation data 
collection project, 7:24523 (SERI/CP—214-1403) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS 


Singular symmetries of integrable curves and surfaces, 7:27423 
INTEGRATED CIRCUITS 


Use of test structures for reliability prediction and process 
control of integrated circuits and photovoltaics, 7:24553 
(SERI/CP—214-1403) 

Testing 

Use of test structures for reliability prediction and process 
control of integrated circuits and photovoltaics, 7:24553 
(SERI/CP—214-1403) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL 
Reviews 
Interacting boson model, 7:27370 
SO-6 Groups 

Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
‘CONNECTED POWER SYSTEMS 


ing the American Electric Power Bulk Transmission 
System, 7:25043 (EPRI-EL—2190) 
INTERFACES 
Velocity 
Measurement of the velocity of the crystal-liquid interface in 
pulsed laser annealing of Si, 7:25483 
INTERFEROMETRY 
Image Processing 
Interferogram processing by help of a computer, 7:27445 
(IPPJ-——438) 


Design 
Safety locking device between sealed vessels, 7:25642 (BLL- 
RISLEY—4270-(9091.9F)) 
INTERMEDIATE BTU GAS 
Market 
Market for gas from coal, 7:24279 
Production 
Mass and energy balances for a two fluidised-bed pilot plant 
which operates on wood fast pyrolysis, 7:24469 
Process and equipment for the fluid bed oxygen gasification of 
wood, 7:24471 
Synthesis 
Gaseous fuel from biomass by flash pyrolysis, 7:24467 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE MASS NUCLEI 
Fission Barrier 
Comment on nuclear masses and fission barriers, 7:27372 
Neutron Reactions 


Present status of two successive neutron-capture cross sections. 


Use of chart of the nuclides (half-life), 7:27176 (JAERI-M— 
8769) 


Nuclear Structure 
Nuclear structure studies in the medium mass (A 
/approximately equals/ 70) region, 7:27100 
Proton Reactions ° 
Anomalous analyzing powers for strong (p,t) ground-state 
transitions, 7:27185 (NSSRP—31) 
Study of the intensification effect of elastic proton scattering 
via a compound nucleus in the near barrier energy range for 
50 <= A <= 70 nuclei, 7:27091 (INIS-mf—6819) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Combustion Chambers 
Engine combustion studies, 7:25217 (LBL—11990) 
Exhaust Gases 

Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 

Fuels 
Ignition studies, 7:25218 (LBL—11990) 
Power 

Cogeneration opportunities in rural areas, 7:25208 (NP— 
2901980) 

Cogeneration of ethanol from I.C. Engine Powerplants: an 
economical and convenient method to supply process energy 
for ethanol production, 7:25209 (NP—2901980) 

Waste Heat 

Cogeneration opportunities in rural areas, 7:25208 (NP— 
2901980) 

Cogeneration of ethanol from I.C. Engine Powerplants: an 
economical and convenient method to supply process energy 
for ethanol production, 7:25209 (NP—2901980) 

Kiln drying wood through cogeneration: a survey of the 
potential of using waste heat from I.C. engines in municipal 
power plants to supply heat for kiln drying wood, 7:25212 
(NP—2901980) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL CONVERSION 

Contribution of intermediate nuclear states into the double 
conversion process, 7:27131 (INIS-mf—6819) 

Effect of calculation methods on the value of internal 
conversion coefficients, 7:27126 (INIS-mf—6819) 

INTERNAL IRRADIATION 


Recent trends in dosimetry of internal emitters, 7:27398 
INTERNAL WAVES 
Physical Properties 
Nonlinear properties of internal waves (La Jolla Institute, 
1981), 7:26564 
INTERNATIONAL COOPERATION 
Economic Impact 
US oil company participation in the International Energy 
Program. Eleventh semi-annual report to the Congress and 
the President, 7:24997 (NP—290144) 
INTERPLANETARY SPACE 
Ton Collisions 
Energetic Particle Events (> or =30 keV) of Jovian origin 
observed by Voyager 1 and 2 in interplanetary space, 
7:26576 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
SPACE 
Carbon Ions 
Abundances and temperatures in the hot phase of the 
interstellar medium from X-ray measurements, 7:26625 
Oxygen Ions 
Abundances and temperatures in the hot phase of the 
interstellar medium from X-ray measurements, 7:26625 
INTOR TOKAMAK 
Research Programs 
INTOR - a first-generation tokamak experimental reactor, 
7:27568 





INTOR TOKAMAK 
Research Programs 


INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
IODINE 


Absorption Spectra ’ 
Identification of a high energy state of I, by ion dip 
spectroscopy, 7:26825 
Excited States 
Identification of a high energy state of lk by ion dip 
spectroscopy, 7:26825 


Identification of a high energy state of I; by ion dip 
spectroscopy, 7:26825 
IODINE 123 
Energy-Level Transitions 
Decay of '*Xe and '*Xe (171: Esub(y) = 474 - 1113 keV; 
125]: Esub(y) 340 - 1180 keV), 7:27162 (INIS-mf—6819) 
IODINE 125 
Energy-Level Transitions 
Decay of '**Xe and Xe (?*1: Esub(y) = 474 - 1113 keV; 
125]: Esub(y) 340 - 1180 keV), 7:27162 (INIS-mf—6819) 


Effect of storage at +4°C or -18°C on the conservation of '*] 
labelled 8 = LPH, 7:25623 
Labelling methods for a-melanocyte stimulating hormone: an 
immunological and biological comparative study, 7:25624 
IODINE 127 
Root Absorption 
National environmental research park, 7:26160 (PNL—4100- 
Pt.2) 
IODINE 128 
Energy Levels 
Levels in **I, 7:27164 (INIS-mf—6819) 
IODINE 129 
Ton Sources 
OSIRIS, 7:25791 (ANL/PHY—81-1) 
Mass Spectroscopy 
Reproducibility of isotope ratio measurements, 7:25788 
(ANL/PHY—81-1) 
Metabolism 
Environmental behavior of technetium-99 and iodine-129, 
7:26180 (PNL—4100-Pt.2) 
Concentration 
Environmental behavior of technetium-99 and iodine-129, 
7:26180 (PNL—4100-Pt.2) 
Root Absorption 
National environmental research park, 7:26160 (PNL—4100- 
Pt.2) 
IODINE 131 
Radiation M 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of **'I discharge into 
the atmosphere, 7:26136 
ION ACOUSTIC WAVES 
Noise 
Ion-acoustic noise excited by positive probes, 7:27493 
ION BEAMS 
Beam 
Velocity lens model for longitudinal beam dynamics in 
inductive linear ion accelerators, 7:25726 
Beam Neutralization 
Efficiencies of gas neutralizers for multi-MeV beams of light 
negative ions, 7:26832 
Production 


Accel-decel method of producing high-q low velocity ions, 
7:25829 
Computerized Tomography 
Heavy particle computed tomography, 7:26322 


Ion beam mixing at nickel-silicon interfaces, 7:26835 
Target Chambers 
Evaluation of thin metal foils as targets and windows for 
heavy-ion experiments, 7:25377 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 
Energy Losses 
Charge-state dependence of channeled-ion energy loss, 7:27386 
(ORNL—5787) 
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Excitation 
Resonant coherent excitation of channeled ions, 7:27387 
(ORNL—5787) 


Single and multiple electron loss processes in MeV heavy ion- 
target collisions, 7:26858 


L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 


Secondary i 
20 MeV/N multicharged ions, 7:26810 (INIS-mf—6819) 
X-Ray Spectra 
Projectile charge state of M-shell ionization of Au, 
Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
ION DETECTION 
Solid Scintillation Detectors 
Multiple event 2D image intensifier scintillation detector, 
7:25915 
ION IMPLANTATION 


Spatial distributions of hydrogen and helium ions with the 
energy of up to 1 MeV and of ionization resulted from ion 
implantation into silicon, 7:26811 (INIS-mf—6819) 

ION RINGS 
Orbits 

Strong ion ring equilibria formed by injection and intrinsic 

stochasticity of orbits, 7:27482 
Plasma Simulation 

Strong ion ring equilibria formed by injection and intrinsic 

stochasticity of orbits, 7:27482 
ION SOURCES 

High-current four-beam xenon ion source for heavy-ion fusion, 

7:27563 
Beam Bunchers 

High efficiency bunching system for the TUNL polarized ion 

source, 7:25830 
Cathode Sputtering 

Negative ion universal source with cathode sputtering, 7:25812 

(KFTI—80-28) 
Design 

Inverted spherical ioniser sputter ion source (1S3), 7:25790 

(ANL/PHY—81-1) 
Efficiency 
Production of intense light ion beams from a superpower 
generator, 7:27538 (NRL-MR—4726) 
Electron Capture 
Capture by highly-charged low-energy ions studied with a 
secondary ion recoil source, 7:26850 
Multicharged Ions 
Multicharged ion source for electrostatic accelerator with 
external injector, 7:25813 (KFTI—80-28) 


Configuration 
Fabrication of spiral filaments for multifilament ion sources, 
7:26833 
ION WAVE INSTABILITY 
Instability Growth Rates 
ic ion beam instability upstream of the earth's 
bow shock, 7:26799 
ION-ATOM COLLISIONS 
Electron Capture 
Radiative electron capture for F®* and F* ions in collisions 
with a He gas target, 7:26859 
Electron Emission 
Convoy electrons from solids in coincidence with the final 
projectile charge state, 7:26865 
Finite Element Method 
Accurate quantal studies of ion-atom collisions using finite- 
element techniques, 7:26842 


Interpretation of high-q scattering experiments, 7:26868 
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X Radiation 
Total cross sections and impact-parameter dependence of x-ray 
production in ion-atom collisions, 7:26862 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Recording Systems 
Digital recording system for cosmic ray ion chambers, 7:25970 
Functions 


Predicted deviation from the Z? dependence of the ion 
chamber and the Cherenkov counter response on the 
HEAO-3 experiment, 7:25952 

IONIZATION POTENTIAL 

Use of core electron binding energies for the comparison of 
valence-shell ionization potentials and the quantification of 
the bonding and antibonding character of molecular orbitals, 
7:25544 

IONIZING RADIATIONS 
ical Radiation Effects 
BEIR III report: a review, 7:26369 
Particle Identification 

Search for highly ionizing particles in e* e~ collisions at Vs-bar 

= 29 GeV, 7:26889 
IONOPHORESIS 
See ELECTROPHORESIS 


Analytical investigation of emitting probes in an ionized 
plasma. Final report Jul 79-Jul 80, 7:26798 (AD-A— 
104166/4) 

Electric Fields 

Analytical investigation of emitting probes in an ionized 
plasma. Final report Jul 79-Jul 80, 7:26798 (AD-A— 
104166/4) 

Electron Density 

Analyze and study ionospheric scintillation and total electron 
content variability (ionospheric studies and TEC variations). 
Final report 1 Mar 78-28 Feb 81, 7:26797 (AD-A—103898/3) 

IOWA 
Atmospheric Precipitations 

Dendroclimate reconstruction of annual precipitation amounts 

in Iowa since 1680, 7:26346 
Trees 
Dendroclimate reconstruction of annual precipitation amounts 
in Iowa since 1680, 7:26346 
IRELAND 
Biomass Plantations 
Short rotation forestry as a source of energy, 7:24617 
IRIDIUM 
Ecological Concentration 

Iridium abundance anomaly at the palynological Cretaceous- 

tertiary boundary in northern New Mexico, 7:26559 
IRIDIUM 188 
Beta Decay 

sup(188m)Ir isomer decay scheme (0 - 626.6 keV states), 

7:27240 (INIS-mf—6819) 
IRIDIUM 191 
E0-Transitions 

Interacting boson—Fermion model of collective states I. The 

spin (6) limit, 7:27371 
E2-Transitions 

Interacting boson—Fermion model of collective states I. The 

spin (6) limit, 7:27371 
Energy Levels 

Coulomb excitation of states in **' ‘Ir and a test of the 
particle-asymmetric-rigid-rotor-model description of these 
states, 7:27277 (ORNL—5787) 

Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 

M1-Transitions 

Interacting boson—Fermion model of collective states I. The 

spin (6) limit, 7:27371 
Quadrupole Moments 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
IRIDIUM 192 
Neutron Reactions 
Neutron resonances of odd-odd radioactive isotopes, 7:27260 


IRIDIUM 193 
E0-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
E2-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
Energy Levels 
Interacting boson—Fermion model of collective states I, The 
spin (6) limit, 7:27371 
M1-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
Moments 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
IRIDIUM 193 TARGET 
Proton Reactions 
Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 7:27282 
IRON 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Electron Collisions 
Spatial-energy distribution of electrons scattered from plane 
targets at normal fall of a primary particle beam, 7:26816 
(INIS-mf—6819) 
High Temperature 
Study of hyperfine magnetic fields on Sm impurity nuclei in Fe 
and Ni ferromagnetic host lattices, 7:25296 (INIS-mf—6819) 
Ton Implantation 
Lattice location of Pb and Au in Fe single crystals, 7:25327 
(KFK—3051) 
Neutron Reactions 
Double differential neutron scattering cross sections for Fe, 
Cu, Ni and Pb between 8 and 12 MeV, 7:27075 
Neutron total cross sections of hydrogen, carbon, oxygen and 
iron from 500 keV to 60 MeV, 7:26960 
Sorptive Properties 
Thermodynamics of sulfur chemisorption on metals. III. Iron 
and cobalt, 7:25538 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
IRON 54 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
“Sc; “Ti - “V; Cr - Mn; **Fe - **Co; *Pb - *Bi 
isobars), 7:27049 (INIS-mf—6819) 
IRON 54 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Neutron Reactions 
Calculation of the correlation coefficients for the 
sup(54)Fe(nsub(res), y)sup(55)Fe reaction, 7:27053 (INIS- 
mf—6819) 
Elastic neutron scattering from **Cu, Cu, **Fe and **Fe 
from 8 to 12 MeV, 7:27101 
Scattering cross sections of neutrons up to 3.0 MeV by 
chromium, iron and nickel isotopes, 7:27077 
Total neutron cross section measurements on ™Fe, **Fe and 
57Fe (35 keV to 2 MeV.), 7:27076 
Proton Reactions 
Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and °*Fe, 7:27067 (NSSRP—31) 





IRON 55 
Energy Leveis 


IRON 55 
Energy Levels 
Calculation of the correlation coefficients for the 
sup(54)Fe(nsub(res), y)sup(55)Fe reaction, 7:27053 (INIS- 
mf—6819) 
Low Level Counting 
Measurement of **Fe in environmental air and rainfall samples, 
7:25524 
IRON 56 REACTIONS 
Breakup Reactions 
Evidence for anomalous nuclei among relativistic projectile 
fragments at 2 A GeV, 7:27062 (LBL—12652) 


Elastic Scattering 
15Ho+ Fe reaction at E/sub lab/ = 462 MeV, 7:27256 


165 Ho + Fe reaction at E/sub lab/ = 462 MeV, 7:27256 


Behavior of secondary particles emitted from heavy-ion 
interactions at an energy < 1 GeV/N, 7:27093 (LBL— 
12652) 

Relativistic a-particles emitted in Fe-nucleus interactions at 1.7 
A GeV, 7:26997 (LBL—12652) 

Fusion Reactions 
1 Ho+ **Fe reaction at E/sub lab/ = 462 MeV, 7:27256 
Transfer Reactions 
Correlated charge and mass distributions from reactions of 
5Fe with **Ni and “Ni, 7:27068 (ORNL—5787) 
IRON 56 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Argon 40 Reactions 
Anomalous behavior of secondary particles produced from 
relativistic heavy ion interactions, 7:27061 (LBL—12652) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Neutron Reactions 

Elastic neutron scattering from “Cu, “Cu, **Fe and Fe 
from 8 to 12 MeV, 7:27101 

Total neutron cross section measurements on ‘Fe, **Fe and 
5?Fe (35 keV to 2 MeV.), 7:27076 

Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
IRON 57 
Moessbauer Effect 

Nuclear gamma resonance study of resonance absorption by 
"Fe nuclei in nickel at the transition through the Curie 
point, 7:25299 (INIS-mf—6819) 

Photonuclear Reactions 
distribution of Moessbauer scattering of -y-quanta on 
57Fe, 7:27056 (INIS-mf—68 19) 
IRON 57 TARGET 
Neutron Reactions 

Total neutron cross section measurements on **Fe, Fe and 

57Fe (35 keV to 2 MeV.), 7:27076 
IRON 58 
Mass Spectroscopy 

Accelerator mass spectrometry of **Ni and Fe isotopes at the 

Argonne superconducting linac, 7:25786 (ANL/PHY—81-1) 
IRON ALLOYS 
See also IRON BASE ALLOYS 


Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Phase Studies 
Gamma resonance layer-by-layer phase analysis of iron- 
containing alloys, 7:25298 (INIS-mf—6819) 
Physical Radiation Effects 
Application of Moessbauer spectroscopy for studying atomic 
ordering at ion irradiation of the Fe-50 at.%Ni alloy, 7:25305 
(INIS-mf—6819) 
Composition and constitution effects on void swelling, 7:25242 
Measurement of radiation defects in iron alloys by means of 
the small angle neutron scattering, 7:25265 
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Mechanisms of the soluted atom effect on radiation 
embrittlement and hardening of iron alloys, 7:25337 (KFTI— 
80-44) 

Spin Waves 

Spin wave dispersion relations in ordered FesSi, 7:25311 

(KFK—3051) 
Tensile 
Effect of 70°C irradiation on the tensile properties of 
VANSTAR-?7, 7:25281 (DOE/ER—0045/7) 
IRON BASE ALLOYS 
See also STEELS 
Corrosion 

Corrosion of iron-base alloys in flowing lithium, 7:25294 

(DOE/ER—0045/7) 
Corrosion Resistance 

Recent developments in abrasion-resistant high chromium- 

molybdenum irons, 7:25364 
Fabrication 

Recent developments in abrasion-resistant high chromium- 

molybdenum irons, 7:25364 
Physical Radiation Effects 

Measurement of radiation defects in iron alloys by means of 
the small angle neutron scattering, 7:25255 

Void swelling in fast reactor irradiated high purity binary iron- 
chromium alloys, 7:25228 

IRON CHLORIDES 
Catalytic Effects 

Processing to achieve environmental compatibility, 7:24199 

(LBL—11990) 
IRON IONS 
Ton-Atom Collisions 

Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 

Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 

Ton-Molecule Collisions 

Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 

Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 

Luminescence 
Luminescence of Fe/sup 3+/ in metaphosphate glasses: 
evidence for four- and six-coordinated sites, 7:25433 
IRON OXIDES 
See also MAGNETITE 
Lung 

Human lung clearance of iron oxide and teflon particles, 
7:26531 

Lung clearance of Fe,O3- and CdCl-aerosols during chronic 
CdO inhalation, 7:26527 

Raman Spectra 

Depth profiling of metal oxides using Raman spectroscopy 

with ion bombardment, 7:25466 
Thermoelectric Properties 

Measurement of low-temperature thermoelectric power for 
quenched wustite, 7:25085 

Time relaxation of the thermoelectric power of wustite, 
7:25087 

IRON SULFATES 
Chemical Reaction Kinetics 

Processing to achieve environmental compatibility, 7:24199 

(LBL—11990) 
IRRIGATION 
Cost 

Energy alternatives for irrigation pumping: some results for 
small farms in North Bihar, 7:25203 

Energy alternatives for irrigation pumping: some results for 
small farms in North Bihar, 7:25203 

ISABELLE STORAGE RINGS 
Beam Dynamics 

Dispersion correction through movement of the closed orbit, 

7:25761 
Control Systems 
ISABELLE control system, 7:25856 
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Research Programs 
Higgs physics at ISABELLE, 7:25804 (BNL—51443-Vol.1) 
ISABELLE: overview, 7:25803 (BNL—51443-Vol.1) 


Specifications 
Proton-proton colliding beam facility ISABELLE, 7:25880 


Model system for the continuous photochemical production of 
hydrogen peroxide mediated by flavins, 7:24505 
ISOCHRONOUS CYCLOTRONS 


See also ALICE CYCLOTRON 
GRENOBLE CYCLOTRON 
ORNL ISOCHRONOUS CYCLOTRON 


Kaon Beams 
High intensity accelerators for kaon factories, 7:25842 
ISOMER SHIFT 
(Property shift between the isomeric and the ground states of a 
nucleus.) 
Calibration 
Problem of definition of the calibration scale constants of the 
Moessbauer isomer shift on the base of chemical exchanges 
of electron capture and internal conversion probability, 
7:27125 (INIS-mf—6819) 
ISOMERIC NUCLEI 
Isomer Shift 
Problem of definition of the calibration scale constants of the 
Moessbauer isomer shift on the base of chemical exchanges 
of electron capture and internal conversion probability, 
7:27125 (INIS-mf—68 19) 
ISOMERS 
(Only for geometrical isomers and stereoisomers in chemistry; see 
also ISOMERIC NUCLEI) 
Comparative Evaluations 
In vitro dose-response characteristics of cis- and trans-platinum 
on lymphohematopoietic progenitors using semi-solid culture 
systems, 7:26492 (UCD—472-126) 
ISOTOPE DATING 
CRNL Mp Tandem Accelerator 
Radiocarbon measurement with the Chalk River MP Tandem 
accelerator, 7:26550 
Errors 
Assessment of variability in radiocarbon dating, 7:26547 
Mass Spectroscopy 
Isotopic fractionation in accelerator based radiocarbon dating, 
7:25789 (ANL/PHY—81-1) 
ISOTOPE ENRICHED MATERIALS 
Production 
Targets produced in mass separators, 7:24423 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GASEOUS DIFFUSION PROCESS 
Nuclear Reaction Analysis 
Measurement of lithium hydride enrichment, 7:26856 
ISOTOPE SEPARATION PLANTS 
See also GASEOUS DIFFUSION PLANTS 
Site Selection 
Study of the feasibility of developing uranium processing 
facilities in New Mexico. Final report, July 17, 1978-April 
30, 1979, 7:24346 (NP—2902264) 
ISX TOKAMAK 
Electric Arcs 
Arcing studies in ISX-B, 7:27587 


Arcing studies in ISX-B, 7:27587 
Surface erosion in the plasma-edge of ISX-B, 7:27586 
Impurities 
Deuterium and impurity deposition profiles in the plasma edge 
of ISX-B, 7:27584 
Neutral Atom Beam 
High-beta injection experiments on the ISX-B tokamak, 
7:27472 
Plasma 
Measurement of the density and velocity distribution of neutral 
Fe in ISX-B by laser fluorescence spectroscopy, 7:27504 


ITALY 
International residential energy conservation, 7:24971 (LBL— 
11990) 
Air Pollution 
The 1979 CEC remote sensing campaign, 7:26057 (MEMO- 
FL—1980/12/20) 
Biomass Plantations 
Coppice forests in Italy: their potential for energy, 7:24615 
ITEP SYNCHROTRON 
Beam Injection 
Experiments on the automatic optimization of injection 
conditions at the ITEP proton synchrotron, 7:25858 
IUS 
See TOTAL ENERGY SYSTEMS 


JABILUKA DEPOSIT 


Exploration 
Discovery of the Jabiluka uranium deposits, East Alligator 
River Region, Northern Territory of Australia, 7:24356 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
International residential energy conservation, 7:24971 (LBL— 
11990) 
Electric Utilities 
Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
Energy Demand 
Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
Zero Power Reactors 
Determination of coupied-core-reactor kinetic parameters 
through frequency response, 7:24870 
JAW 


Strontium-90 induced squamous cell carcinoma of the gingiva: 
beta flux measurements from the mandible and teeth 
surfaces, 7:26365 (UCD—472-126) 

JEMEZ MOUNTAINS 
Hydrology 

Geology, water geochemistry and geothermal potential of the 
Jemez Springs area, Canon de San Diego, New Mexico, 
7:24739 


Geology, water geochemistry and geothermal potential of the 
Jemez Springs area, Canon de San Diego, New Mexico, 
7:24739 

JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 
Liquid Column Chromatography 

Continuous flow high field nuclear magnetic resonance 
detector for liquid chromatographic analysis of fuel samples, 
7:25504 

NMR Spectra 

Continuous flow high field nuclear magnetic resonance 
detector for liquid chromatographic analysis of fuel samples, 
7:25504 

JFT-2 TOKAMAK 
ECR Heating 
Electron cyclotron resonant heating with an ordinary-mode 
antenna in the JFT-2 tokamak, 7:27473 
JINR SYNCHROTRON 
Performance 
Synchrophasotron: an accelerator of relativistic nuclei, 7:25840 

JUELICH-DIDO REACTOR 

See FRJ-2 REACTOR 
JUNCTIONS (SEMICONDUCTOR) 

See SEMICONDUCTOR JUNCTIONS 





JUPITER PLANET 
Planetary Atmospheres 
Spectroscopic identification of planetary cloud and haze 
compositions, 7:26568 (INIS-SU—9) 
Magnetospheres 


Further observational support for the limited-latitude 
magnetodisc model of the outer Jovian magnetosphere, 
7:26578 


K CODES 
Nonequilibrium vapor production model for critical flow, 
7:24898 
K MATRIX 
Coulomb effects in multi-channel K-matrix approach to the 
nuclear reaction theory, 7:27336 (INIS-mf—6819) 
KALKAR POWER REACTOR 
See SNR-] REACTOR 
KAON MINUS REACTIONS 
Charge-Exchange Reactions 
Experimental study of the =-nucleon system through the 
reaction *H(K,7)=N, 7:26949 
Strangeness-Exchange Reactions 
Experimental study of the =-nucleon system through the 
reaction *H(K,7)=N, 7:26949 
KAONS MINUS 
Particle Production 
Observation of subthreshold K~ production in relativistic 
nuclear collisions, 7:27036 (LBL—12652) 
KEK SYNCHROTRON 
Beam Extraction 
Effect of the nonlinear field on the slow extraction, 7:25851 
tions 
Design and status of Photon Factory, 7:25841 


See SEAWEEDS 
KENTUCKY 
Coal Liquefaction Plants 
Synthetic fuel development in Kentucky, 7:24993 (CONF- 
8011131—) 
Energy Consumption 
Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
82-101478) 
KENYA 
Energy Conservation 
Energy demand and conservation in Kenya: initial appraisal, 
7:24976 (LBL—11990) 
Energy Consumption 
Energy demand and conservation in Kenya: initial appraisal, 
7:24976 (LBL—11990) 
Energy Demand 
Energy demand and conservation in Kenya: initial appraisal, 
7:24976 (LBL—11990) 
Energy Source Development 
Biogas: Kenyan case, 7:24478 
KEROSENE 
Combustion Products 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Health Hazards 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
KETONES 
See also BENZOPHENONE 
METHYL ISOBUTYL KETONE 


Chemical Reactions 
Lipophilic enterobactin analogues. Terminally N-alkylated 
spermine/spermidine catecholcarboxamides, 7:25584 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
KIDNEYS 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
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Radionuclide Kinetics 

Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 

Distribution and retention of hexavalent ***U in the beagle, 
7:26403 

Fallout *** *°Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 

Thorium content of human tissues, 7:26383 

US Transuranium Registry, 7:26388 


Medical radionuclide imaging: p 
Abstract), 7:26290 (STI/PUB—564) 
KILNS 
Waste Heat Utilization 
Kiln drying wood through cogeneration: a survey of the 
potential of using waste heat from I.C. engines in municipal 
power plants to supply heat for kiln drying wood, 7:25212 
(NP—2901980) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KORTEWEG-DE VRIES EQUATION 
Hamiltonians 
Sine-Gordon and modified Korteweg—de Vries charges, 
7:27416 
KRYPTON 
Critical review of noble gas recovery and treatment systems, 
7:24862 


i series, 1980 (Lead 


Review and evaluation of factors affecting noble-gas 
adsorption on activated carbon, 7:24864 
Equations of State 
Self-consistent-average-phonon equation of state. II. 
Comparison with solid-rare-gas experiments, 7:26841 
Ton-Atom Collisions 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
Ionization 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
Mass Spectra 
Secondary ion mass spectrometry of small-molecule solids at 
cryogenic temperatures. 2. Rare gas solids, 7:25560 
Spatial Distribution 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
KRYPTON 85 
Scintillation 
Measurement of low-level activity of ®Kr in air, 7:25525 
KURCHATOVIUM 
See ELEMENT 104 
KUWAIT 
Economic Growth 
Scheme for multinational barter: trading oil with capital and 
development, 7:25007 


Scheme for multinational barter: trading oil with capital and 
development, 7:25007 


Scheme for multinational barter: trading oil with capital and 
development, 7:25007 


LABELLED COMPOUNDS 
See also CARBON 14 COMPOUNDS 
RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 
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Chemical Preparation 
Preparation of high purity phosphorus (Patent), 7:25565 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
LABORATORIES 
Evaluation 
Approved laboratory program for photovoltaic reference cell 
development, 7:24560 (SERI/CP—214-1403) 
Performance Testing 
Critique of current practices in the determination of actinides, 
7:26376 


Energy production from whey, 7:24496 
LAGRANGIAN FIELD THEORY 
Many-Body Problem 
Classical solutions and the large-N limit, 7:26927 
LAKE MICHIGAN 
Radionuclide Migration 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Sediments 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **1Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
LAKES 
Microcosms 
Assessment of optimum microcosm design for pollution impact 
studies, 7:26199 (LBL—11990) 
LAMPF LINAC 
Storage Rings 
Injection system for the proton storage ring at LASL, 7:25845 
LASL high-current proton storage ring, 7:25881 
LAND RECLAMATION 
Planning 
Energy minerals rehabilitation inventory and analysis 
(EMRIA) report no. 16: reclaimability analysis of the 
Emergy Coal Field, Emery County, Utah. Final report 1977- 
79, 7:24244 (PB—82-100587) 
Regional Cooperation 
A land use analysis of existing and potential coal surface 
mining areas in the Ohio River Basin energy study region, 
7:24246 (PB—82-105172) 
LAND TRANSPORT 
Transport 


Regulations 
Guidelines for selecting preferred highway routes for large 
quantity shipments of radioactive materials, 7:24370 (PB— 
82-106840) 
LAND USE 
Environmental Effects 
Quantifying energy-related effects on mobile species, 7:26163 
(PNL—4100-Pt.2) 
Environmental Impacts 
Evaluating land use and ecological issues associated with 
future energy projections, 7:24935 (LBL—11990) 
Government Policies 
US land use and energy policy: assessing potential conflicts, 
7:24951 
Management 
DOD can increase revenues through better use of natural 
resources it holds in trust, 7:24948 (PLRD—82-9) 
Greater energy efficiency can be achieved through land-use 
management, 7:25207 (EMD—82-1) 
Research Programs 
US land use and energy policy: assessing potential conflicts, 
7:24951 
LANGMUIR PROBE 
Electronic Circuits 
Fast Langmuir probe sweeping circuit, 7:27507 
LANTHANUM 142 
Beta-Minus Decay 
Study of the decay of '**La to levels of ***Ce using the four 
detector array, 7:27105 (DOE/ER/10494—3) 


LANTHANUM 144 
Energy Levels 
Decay of ‘La to levels of '“*Ce, 7:27102 (DOE/ER/10494— 
3) 
Study of the decay of '“*Ba to odd-odd '‘La, 7:27103 
(DOE/ER/10494—3) 
LANTHANUM HYDRIDES 
Electric Conductivity 
Mechanically stable hydride composites designed for rapid 
cycling, 7:24437 
Thermal Conductivity 
Mechanically stable hydride composites designed for rapid 
cycling, 7:24437 
LARYNX 
Electron Microscopy 
Surface ultrastuctures of the human laryngeal mucosa - 
observation by a newly developed technique of SEM 
cinematography, 7:26335 
LASER FUSION REACTORS 
See also HYLIFE CONVERTER 
Laser Targets 
Ratio of D-T to D-D reactions as a measure of the fuel 
density-radius product in initially tritium-free inertial 
confinement fusion targets, 7:27566 
LASER RADIATION 
Chemical Radiation Effects 
Method for producing rapid pH changes (Patent), 7:25615 
Uses 
Method using laser irradiation for the production of atomically 
clean crystalline silicon and germanium surfaces (Patent), 
7:25677 
LASER TARGETS 
Ratio of D-T to D-D reactions as a measure of the fuel 
density-radius product in initially tritium-free inertial 
confinement fusion targets, 7:27566 
Fabrication 
Methods and apparatus for producing cryogenic inertially 
driven fusion targets (Patent), 7:24421 
LASER-PRODUCED PLASMA 
Charged-Particle Transport 
Suprathermal electron transport in laser produced plasmas, 
7:27533 (INIS-mf—6714) 


Laser-initiated, gas-embedded z-pinch: Two-dimensional 
computations, 7:27447 


See also DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 


Computerized Simulation 
Self-consistent model for high repetition rate copper vapor 
lasers, 7:25665 
Performance 
Self-consistent model for high repetition rate copper vapor 
lasers, 7:25665 
LASL 
(Los Alamos Scientific Laboratory.) 
Educational Facilities 
Activities of the Los Alamos National Environmental 
Research Park, 1980, 7:27606 (LA—8948-PR) 
Quality Assurance 
Quality assurance for Group M-5, Los Alamos National 
Laboratory, 7:25998 (UCID—19240) 
LATEX 
Bromination 
Effect of temperature and composition on the bromination of 
polystyrene latex aerosols, 7:26113 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Bag Model 
Roulette wheels and quark confinement, 7:26907 
Mass Spectra 
Numerical estimates of hadronic masses in a pure SU(3) gauge 
theory, 7:26923 





LAVAGE 
SU-2 Groups 


SU-2 Groups 
Computer estimates of meson masses in SU(2) lattice gauge 
theory, 7:26924 
SU-3 Groups 
Numerical estimates of hadronic masses in a pure SU(3) gauge 
theory, 7:26923 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAVAGE 
Biological Effects 
Long-term biologic effects in dogs treated with lung lavage 
after inhalation of ‘Ce in fused aluminosilicate particles, 
7:26398 
Removal of inhaled plutonium and americium from dogs using 
lung lavage and DTPA, 7:26397 
LAWRENCE LIVERMORE LABORATORY 
Quality Assurance 
Quality assurance applications in the nondestructive evaluation 
section at LLNL, 7:26000 (UCID—19240) 
LAWRENCIUM ISOTOPES 
Isotope Production 
Production of heavy actinides from interactions of **O, '*O, 
Ne, and *Ne with **Cm, 7:27299 
LC-FINING 


Evaluation of the LC-finer process development unit (PDU) 
runs, 7:24185 (DOE/OR/03054—4-Vol.1) 
Process Development Units 
Evaluation of the LC-finer process development unit (PDU) 
runs, 7:24185 (DOE/OR/03054—4-Vol.1) 
LEACHATES 
Chemical Composition 
Oxidation state of arsenic in coal ash leachate, 7:24240 
Ground Disposal 
Terrestrial effects of oil shale development, 7:24343 (PNL— 
4100-Pt.2) 


Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 


Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 


Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Accumulation 


Biological 
Bioavailability of selected metals from used offshore drilling 


muds to the clam Rangia cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Long-term ecological monitoring, 7:26474 (PNL—4100-Pt.2) 
Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 
Biological Availability 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Ton Collisions 
ie Gagne hy cece eo een ieee, 
Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
Neutron Reactions 
Double differential neutron scattering cross sections for Fe, 
Cu, Ni and Pb between 8 and 12 MeV, 7:27075 
Particle Size 
Analysis of size distribution measurements of 7"°Pb and stable 
Pb, 7:26041 (DOE/EML—399) 


Study on the relativistic proton interaction with Pb, 7:27265 
(INIS-mf—6819) 
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Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
LEAD 192 
Electron Capture Decay 
Radioactive decay of '**T1 and '*Pb, 7:27278 (ORNL—5787) 
LEAD 205 
Energy Levels 
Fragmentation of the sup(205, 207)Pb neutron-hole states, 
7:27262 (INIS-mf—6819) 
LEAD 206 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
LEAD 207 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
Energy Levels 
Fragmentation of the sup(205, 207)Pb neutron-hole states, 
7:27262 (INIS-mf—6819) 
Energy-Level Transitions 
Study on the low-intensity gamma transitions of the *’ Bi 
decay (Esub(y) = 569 - 1460 keV), 7:27270 (INIS-mf—6819) 
LEAD 207 TARGET 
Alpha Reactions 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Carbon 12 Reactions 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Oxygen 16 Reactions 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
LEAD 208 
E2-Transitions 
Isoscalar EL-resonances in *°* Pb, 7:27263 (INIS-mf—6819) 
E4-Transitions 
Isoscalar EL-resonances in *°*Pb, 7:27263 (INIS-mf—6819) 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
Giant Resonance 
Macroscopic description of isoscalar giant multipole 
resonances, 7:27280 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
Sc; Ti - “V; Cr - Mn; **Fe - Co; Pb - Bi 
isobars), 7:27049 (INIS-mf—6819) 
Multipole Transitions 
Self-consistent calculation of the *Pb spectrum, 7:27261 
(INIS-mf—6819) 
Muonic Atoms 
Microscopic description of muon conversion in mesic atoms, 
7:26819 (INIS-mf—6819) 
LEAD 208 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Helium 3 Reactions 
Analysis of pre-equilibrium nuclear reactions with compound 
particles, 7:27030 (INIS-mf—6819) 
Pion Plus Reactions 
Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 
Proton Reactions 
Analyzing powers for (p,d) reactions on nuclei around neutron 
closed shells, 7:27184 (NSSRP—31) 
Difference in the fission of not very heavy and heavy nuclei by 
fast protons, 7:27288 (INIS-mf—6819) 


‘ 





1778 / ERA Vol. 7, No. 9 


Neutron-proton decomposition of transition matrix elements 
from a comparison of 800 MeV proton scattering with 
electromagnetic methods, 7:27193 

Reaction parameters for heavy-ion collisions, 7:26931 

Studies of (p,t) reaction mechanism employing the realistic 
deuteron and triton wave functions, 7:27064 (NSSRP—31) 

To the problem on the ratio of contributions of multistep 
direct and pre-equilibrium processes in inelastic nucleon 
scattering, 7:27267 (INIS-mf—6819) 

Unnatural-parity transition in (p,t) reactions, 7:27276 
(NSSRP—31) 

LEAD 210 
Particle Size 

Analysis of size distribution measurements of **°Pb and stable 

Pb, 7:26041 (DOE/EML—399) 
Radiation Monitoring 

Particle track analysis of natural decay series nuclides in 

sediments and pore waters, 7:26216 
LEAD ALLOYS 


Compatbility of austenitic and ferritic steels with Pb-17 at. % 
Li, 7:25293 (DOE/ER—0045/7) 
LEAD COMPOUNDS 
Microstructure 
Transmission electron microscopy of Pb(Zr/sub 0.52/Ti/sub 
0.48/)O/sub 3/, 7:25424 
LEAD IONS 
Ton-Molecule Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 
Phase Studies 
Temperature/composition phase diagram of the system Bi/sub 
2/O/sub 3/-PbO, 7:25430 
LEAD-ACID BATTERIES 
Cost 
Appendix five. Analysis of a battery load leveling system, 
7:24757 (DOE/ER/10469—1-Vol.2) 
Man 
Appendix five. Analysis of a battery load leveling system, 
7:24757 (DOE/ER/10469—1-Vol.2) 
LEAK DETECTORS 
Acoustic Monitoring 
Method and means of passive detection of leaks in buried pipes 
(Patent), 7:25990 


Environmental Impact Statements 
outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:24313 
(NP—2901385) 
LEATHER 


Industrial energy thrift scheme. Energy use in the footwear, 
leather and fur industries. Report No. 22, 7:25199 (NP— 
2902114) 

LEAVES 


Leaf litter decomposition in the vicinity of a zinc refinery, 
7:26513 
Heat Transfer 
Thermal vegetation canopy model studies, 7:26347 
LEP STORAGE RINGS 
Beam 
Transient electromagnetic fields excited by bunches of charged 
particles in cavities of arbitrary shape, 7:25749 
Beam Dynamics 
Adjustment of emittance ratio by coupling control in electron- 
positron storage rings, 7:25763 
Effects due to the discontinuous replacement of radiated 
energy in an electron storage ring, 7:25758 
Beam-Beam Interactions 
Beam-beam-driven coupling resonance of fourth order, 7:25895 
Research Programs 
Large European e* e~ collider project LEP, 7:25873 (BNL— 
51443-Vol.1) 


LIGHTING SYSTEMS 
Energy Efficiency 


RF Systems 
Beam dynamics in a double RF system, 7:25868 


Present status of the LEP project, 7:25884 
LEPTON NUMBER 
Conservation Laws 
Baryon number and lepton number conservation laws, 7:26914 
LEPTONS 
See also ELECTRONS 
MUONS 
Color Model 
Geometrical approach to elementary particles, 7:26913 
(LYCEN—8102) 
Pair Production 
Initial-state interactions and the Drell-Yan process, 7:26903 


Recoil effects at photoproduction of polarized lepton pairs on 
nuclei, 7:27134 (INIS-mf—6819) 
LH-RH 
Radioimmunoassay 
Radioimmunoassay for LHRN in urine, 7:26298 
LICHENS 
Sensitivity 
Lichens as air qualtiy monitors, 7:26512 
Lichens as ecological indicators of photochemical oxidant air 
pollution, 7:26086 
LIE GROUPS 
Irreducible 
Parametrization of certain finite groups and their 
representations, 7:27421 (BONN-HE—81-8) 
Mathematical Operators 
Mickelsson lowering operators for the symplectic group, 
7:27422 
LIFE SPAN 
Delayed Radiation Effects 
Long-term biologic effects in dogs treated with lung lavage 
after inhalation of '“*Ce in fused aluminosilicate particles, 
7:26398 
LIGHT BULBS 
See also FLUORESCENT LAMPS 
Comparative Evaluations 
Cost effectiveness: long-life incandescents, circular 
fluorescents, and energy buttons, 7:25145 
Energy Efficiency 
Energy-efficient lighting program, 7:25121 (LBL—11990) 
LIGHT EMITTING DIODES 
Damage 
Proton damage effects on light emitting diodes, 7:25674 
LIGHT NUCLEI 
Collective Excitations 
Collective excitations of the p-shell lightest nuclei and Sp(2, R) 
group, 7:26937 (INIS-mf—6819) 
Interaction 
Configuration splitting of the dipole resonance in nuclei, 
7:27348 (INIS-mf—6819) 
E1-Transitions 
Configuration splitting of the dipole resonance in nuclei, 
7:27348 (INIS-mf—6819) 
Hypernuclei 
Coulomb energies of the 1p-shell hypernuclei and AN force 
charge dependence (A=8; 9; 10; 12), 7:26967 (INIS-mf— 
6819) 
R Matrix 
R-matrix analyses of light-element reactions for fusion 
applications, 7:26958 
LIGHTING SYSTEMS 
Design 
Energy conscious electrical design, 7:25127 (NBS-Special 
Pub—608) 
Energy Efficiency 
Cost effectiveness: long-life incandescents, circular 
fluorescents, and energy buttons, 7:25145 
Energy conscious electrical design, 7:25127 (NBS-Special 
Pub—608) 
Energy-efficient lighting program, 7:25121 (LBL—11990) 
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LIGNIN 
Acid Hydrolysis 


LIGNIN 
Acid Hydrolysis 
Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 
Gasification 
Fractionation of biomass (sugar cane) for animal feed and fuel, 
7:24627 
Heat Treatments 
Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 
Pyrolysis 
Gaseous fuel from biomass by flash pyrolysis, 7:24467 
Separation Processes 
Separation of lignocelluloses into highly accessible fibre 
materials and hemicellulose fraction by the steaming- 
extraction process, 7:24497 
Thermal Analysis 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 


Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 
LIGNITE 
Chemical Composition 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
Combustion Properties 
Combustion properties of Texas lignite, 7:24262 (CONF- 
810923—) 


Lignite pellets and methods of agglomerating or pelletizing 
(Patent), 7:24259 
Thermal Gravimetric Analysis 
Combustion properties of Texas lignite, 7:24262 (CONF- 
810923—) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Testing 
Evaluation of the limestone dual alkali prototype system at 
plant Scholz: final report. Report for September 1978-March 
1981, 7:24237 (PB—82-110685) 
LIMESTONE 
Chemical Reactions 
Mechanism of the sulphation of limestone during fluidized bed 
desulphurisation, 7:25705 
Comparative Evaluations 
Sulphur capture with limestones in fluidized bed combustion, 
7:24274 


Fracturing 
Investigation of the filtration properties of a rock massif, 
7:26555 
Particle Size 
Sulphur capture with limestones in fluidized bed combustion, 
7:24274 


Permeability 
Investigation of the filtration properties of a rock massif, 
7:26555 
Sorptive Properties 
Sulphur capture with limestones in fluidized bed combustion, 
7:24274 
LIMITERS 
Thermal Analysis 
Thermal responses of large area toroidal limiters in TFTR, 
7:27598 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
STANFORD 1.2-GEV LINAC 
STANFORD 20-GEV LINAC 
Change of energetic-time specters on linear electron 
accelerator Lu-40, 7:25826 (KFTI—80-46) 
Beam Bunching 
Beam measurements on Argonne linac for collider injector 
design, 7:25865 
Choice of optimum length for accelerating SHF-resonator, 
7:25724 (KFTI—80-46) 
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Beam Dynamics 
Calculation of critical currents at multisectional linear electron 
accelerators, 7:25721 (KFTI—80-46) 

Possibility of using of quick-acting computers for calculation of 
accelerating channels with alternating-phase focusing, 
7:25717 (KFTI—80-46) 

Transverse modes in periodic cylindrical cavities, 7:25750 

Beam Monitoring 

Continual measurement of average beam current in electron 
linear accelerator, 7:25722 (KFTI—80-46) 

Use of conical line for the subnanosecond charged particle 
beam diagnostics, 7:25723 (KFTI—80-46) 

Beam Transport 
Creation of the 300-500 MeV intermediate channels at the 2 
GeV linear electron accelerator, 7:25718 (KFTI—80-46) 

Carbon Dioxide Lasers 
Laser driven grating Linac, 7:25737 

Colliding Beams 
Scaling of damping rings for colliding linac beam systems, 

7:25765 

Mass Spectroscopy 

Role of accelerator mass spectrometry in nuclear physics, 
7:25771 (ANL/PHY—81-1) 

Operation 
Primer on theory and operation of linear accelerators in 

radiation therapy, 7:25713 (FDA—82-8181) 

RF Systems 
Megalac--(multiple electrostatic quadrupole array linac)--a new 

approach to low beta rf acceleration, 7:25828 
RF systems and accelerating structures for linear colliders, 
7:25854 
LINEAR Z PINCH DEVICES 

Magnetohydrodynamics 

Laser-initiated, gas-embedded z-pinch: Two-dimensional 
computations, 7:27447 

Thermonuclear Reactors 

Dense Z-Pinch (DZP) as a fusion power reactor: preliminary 
scaling calculations and systems energy balance, 7:27541 
LINERS 

Implosions 

Electromagnetic implosion of metal liners, 7:27540 
LIPIDS 

Oxidation 

Mechanism of pulmonary microsomal lipid peroxidation, 
7:26252 (UCD—472-126) 
LIQUEFIED NATURAL GAS 
Density 
A portable calibration densimeter for use in cryogenic liquids, 
7:24327 (PB—81-205924) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID COLUMN CHROMATOGRAPHY 
Continuous flow high field nuclear magnetic resonance 
detector for liquid chromatographic analysis of fuel samples, 
7:25504 

Comparative Evaluations 

Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 
7:25505 
Elutriation 
Sodium and potassium benzoate and benzoic acid as eluents for 
ion chromatography, 7:25503 
LIQUID FUELS 
Combustion 


Analytical solution for diffusion in the core of a droplet with 
internal circulation, 7:25630 
Fluidized-Bed Combustion 
Commercial development of spouted/fluidized bed combustors 
in Australia, 7:25707 
Development and commercial application of liquid-fuelled 
fluidized combustion, 7:25685 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 





1798 / ERA Vol. 7, No. 9 


LIQUID SCINTILLATION DETECTORS 
Response Functions 
Low energy proton and electron response of an n-octane liquid 
scintillator, 7:25911 
LIQUID WASTES 
See olso WASTE WATER 
Fluidized-Bed Combustion 
Steam raising circulating fluidized bed plant, 7:25694 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Chemical Composition 
Growth of single crystal lithium-aluminum, LiAl, 7:25575 
Compatibility 
Environmental effects on properties of structural alloys, 
7:25295 (DOE/ER—0045/7) 
Corrosive Effects 
Corrosion of iron-base alloys in flowing lithium, 7:25294 
(DOE/ER—0045/7) 
Crystal Growth 
Growth of single crystal lithium-aluminum, LiAl, 7:25575 
Infrared Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
Tonization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Raman Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
LITHIUM 10 
Hypernuclei 
Double and cluster hypernuclei (sub(AA)sup(6)He; 
sub(AA)sup(10)Li; sub(A)sup(9)Be), 7:26968 (INIS-mf—6819) 
6 


Isotope Production 
Production of *He, *Li, *Li, and 7Be in the a+a reaction 
between 60—160 MeV, 7:26953 
Mass Spectroscopy 
Search for anomalously heavy isotopes, 7:25777 (ANL/PHY— 
81-1) 
Nucleosynthesis 
Observation of the capture reaction *H(a,y)®Li and its role in 
production of ®*Li in the big bang, 7:26955 
LITHIUM 6 REACTIONS 
Elastic Scattering 
Spin-orbit potential and polarization phenomena in ®Li and ’Li 
scatterings, 7:26998 (NSSRP—31) 
Study on the angular distributions in the heavy ion reactions, 
7:26983 (INIS-mf—6819) 
Knock-Out Reactions 
Importance of nucleon knock-out in inelastic a and ®Li 
scattering, 7:27037 (LBL—12652) 
LITHIUM 6 TARGET 
Alpha Reactions 
Effect of different mechanisms and of their interference on the 
angular distribution of products of the *He reaction with 
light nuclei, 7:26974 (INIS-mf—6819) 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Carbon 12 Reactions 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Deuteron Reactions 
Possibility of existence of low-energy resonances in the *Li + 
d system and their effect on lithium thermonuclear reaction 
yield, 7:26975 (INIS-mf—6519) 
Reaction *Li(d,n/gamma/)’ Be and the energy loss of low 
energy deuterons in matter, 7:27022 
Neutron Reactions 
Neutron scattering on lithium isotopes at energies between 7 
and 10 MeV, 7:26963 (INDC(GDR)—16/G) 
Oxygen 16 Reactions 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 


Photonuclear Reactions 
Study on the ®Li three-particle photofission, 7:26976 (INIS- 
mf—6819) 
Proton Reactions 
Cluster spectroscopic factors of nonshell nuclei and of (2s-2d) 
shell nuclei and quasi-elastic knock-out processes, 7:26978 
(INIS-mf—6819) 
Study of the *He(p,d)*He, *Li(p,a)*He and ’Li(p,t)®Li 
reactions, 7:26990 (INIS-mf—6819) 
LITHIUM 7 
Energy-Level Transitions 
Spin-orbit interaction effect on collective excitation spectrum 
of Li and "Be nuclei, 7:26964 (INIS-mf—6819) 
Hypernuclei 
Spectra of the Ip-shell hypernuclei and residual AN 
interaction, 7:26966 (INIS-mf—6819) 
Isotope Production 
Production of *He, *Li, 7Li, and 7Be in the a+a reaction 
between 60—160 MeV, 7:26953 
LITHIUM 7 TARGET 
Neutron Reactions 
Neutron scattering on lithium isotopes at energies between 7 
and 10 MeV, 7:26963 (INDC(GDR)—16/G) 
R-matrix analysis of neutron elastic and inelastic scattering 
data, 7:27025 
Pion Plus Reactions 
(*,p) and (7*,d) reactions on light nuclei, 7:27012 
Proton Reactions 
1/E dependence of the ’Li(p,n)’ Be(g.s.+0.43 MeV) total 
reaction cross section, 7:27008 
Energy dependence of the ratio of isovector effective 
interaction strengths 'J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 
Proton and neutron radiative capture, 7:27021 
Study of the *He(p,d)*He, *Li(p,a)*He and ’Li(p,t)®Li 
reactions, 7:26990 (INIS-mf—6819) 
LITHIUM ALLOYS 
See also LITHIUM BASE ALLOYS 
Compatibility 
Compatbility of austenitic and ferritic steels with Pb-17 at. % 
Li, 7:25293 (DOE/ER—0045/7) 
LITHIUM BASE ALLOYS 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS? thermally activated batteries, 7:25513 
LITHIUM HYDRIDES 
Isotope Separation 
Measurement of lithium hydride enrichment, 7:26856 
LIVER 
Chemical Analysis 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
Decontamination 
Comments on chelation therapy, 7:26396 
Delayed Radiation Effects 
Review of **'Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
Radioisotope Scanning 
Distribution of **1Am in the human body as determined by 
external counting, 7:26385 
Radionuclide Kinetics 
Biological mechanisms and translocation kinetics of particulate 
plutonium (Beagles), 7:26400 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
Distribution of **‘Am in the human body as determined by 
external counting, 7:26385 
Distribution of **'Am in the human body as determined by 
external counting, 7:26415 
Fallout 7° *°Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
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Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
Thorium content of human tissues, 7:26383 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also SNR-1 REACTOR 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Neutron 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Reactor Kinetics 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
Establishing objectives for residential load research, 7:25012 
(CONF-8004196—) 
Role of survey data in load research, 7:25016 (CONF- 
8004196—) 
Sample design for rate demonstrations and load research, 
7:25013 (CONF-8004196—) 
LOAN GUARANTEES 


Aspects 
Oil Shale Corporation loan guarantee contract, 7:24342 
(EMD—81-142) 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR 
Fuel Cans 
Measuring of the fuel cladding temperature by means of 
LOFT-typical thermocouples under blowdown conditions in 
COSIMA, 7:24879 (KFK—3070) 


Measuring of the fuel cladding temperature by means of 
LOFT-typical thermocouples under blowdown conditions in 
COSIMA, 7:24879 (KFK—3070) 

LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LONGWALL MINING 
Dusts 

Mine demonstration of longwall dust control techniques. Phase 

I report, 7:24253 (NP—2901443) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
After-Heat 

Fission-product energy release for times following thermal- 
neutron fission of **U between 2 and 14 000 s (PWR;BWR), 
7:24897 

Fission-product energy release for times following thermal- 
neutron fission of plutonium-239 and plutonium-241 between 
2 and 14 000 s (PWR;BWR), 7:24891 

Critical Flow 

Marviken Critical Flow Test Program, 7:24882 

Nonequilibrium vapor production model for critical flow 
(PWR), 7:24898 

Hydraulics 

Two-phase mass flow measurements. A comparison of different 

measuring methods, 7:25666 (K FK—3070) 
Two-Phase Flow 

Investigation of blowdown problems with the computer code 
DRIX-2D (PWR;BWR), 7:24894 

Nonequilibrium vapor production model for critical flow 
(PWR), 7:24898 

Two-phase mass flow measurements. A comparison of different 
measuring methods, 7:25666 (K FK—3070) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Salt Deposits 
Trace water content of salt in Louisiana salt domes, 7:24387 


ERA Vol. 7, No.9 / 180S 


LOW BTU GAS 
Market 
Market for gas from coal, 7:24279 
Production 
Production of low-Btu fuel gas by cocurrent gasification of 
solid wastes, 7:24474 
LOW INCOME GROUPS 
Energy Consumption 
Domestic energy consumption by the poor in developing 
countries, 7:25053 
Energy Demand 
Energy needs of low-income populations, 7:25102 (CONF- 
8011131—) 
LOW LEVEL COUNTING 
Meetings 
Methods of low-level counting and spectrometry, 7:25496 
(STI/PUB—592) 
LOW-LEVEL RADIOACTIVE WASTES 
Measuring Methods 
Some quantitative aspects of measuring liquid wastes in large 
collection basins, 7:24404 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNAR MATERIALS 
Activation Analysis 
14 MeV neutron activation analysis of geological and lunar 
samples, 7:26562 
LUNGS 
Anatomy 
Anatomy of the human pulmonary region, 7:26330 (UCD— 
472-126) 


Biochemical characterization of pulmonary injury associated 
with particulate and gaseous products of energy technology, 
7:26478 (UCD—472-126) 

Functions 

Generation of NiO aerosols for studying lung clearance of Ni 

and its effect of lung function, 7:26526 
Collagen 

Comparison of biochemical methods of analyzing collagen 
content of mammalian lungs for the assessment of pulmonary 
damage, 7:26468 (LA—8948-PR) 

Decontamination 
Comments on chelation therapy, 7:26396 
Delayed Radiation Effects 

Long-term biologic effects in dogs treated with lung lavage 
after inhalation of '“*Ce in fused aluminosilicate particles, 
7:26398 

Review of #*1Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 

Enzyme Activity 
Sensitive novel method for detecting elastolytic activity using 
peroxidase labeled elastin, 7:26248 (LA—8948-PR) 
Local Radiation Effects 
Tumorigenesis in the lung, 7:26350 (LA—8948-PR) 
Morphology 

Conductive coatings studied on inflated lung in the frozen- 

hydrated and freeze-dried states, 7:26334 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 


Scanning 
Distribution of **Am in the human body as determined by 
external counting, 7:26385 
Radionuclide Kinetics 
Biological mechanisms and translocation kinetics of particulate 
plutonium (Beagles), 7:26400 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
Distribution of **‘ Am in the human body as determined by 
external counting, 7:26385 
Distribution of ***Am in the human body as determined by 
external counting, 7:26415 
Fallout *°° **°Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
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Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 

Retention functions, 7:26406 

Studies of americium in laboratory animals, 7:26401 

Thorium content of human tissues, 7:26383 

US Transuranium Registry, 7:26388 

Scintillation Counting 

In vivo measurements of actinide contamination in the lung: a 

correction for skeletal interference, 7:26378 
Scintiscanning 

Medical radionuclide imaging: proceedings series, 1980 (Lead 

Abstract), 7:26290 (STI/PUB—564) 
LURGI PROCESS 
Evaluation 

Future designs of raw-gas conversion systems, 7:24129 

(CONF-810909—12) 
LUTETIUM 160 
Alpha Decay 
Alpha-decay probability for odd-odd **Ho, *Tm and ‘Lu 
nuclei, 7:27220 (INIS-mf—6819) 
LUTETIUM 164 
Beta Decay 
Decay of **Lu (Tsub(1/2) -- 3,1 min.), 7:27227 (INIS-mf— 
6819) 
LUTETIUM 172 
Electron Capture Decay 

ey-coincidence spectra at the ‘Lu decay, 7:27233 (INIS-mf— 
6819) 

Existence of transitions from Esub(y) > 2200 keV in the **Lu 
— '®Yb decay, 7:27234 (INIS-mf—6819) 

LUTETIUM 173 
Beta Decay 

Study on the decay of ‘Lu oriented in the gadolinium matrix 
(78.6 - 636.1 keV states; E(y) = 78.6 - 636.1 keV), 7:27235 
(INIS-mf—6819) 

LUTETIUM 174 
Beta Decay 

Gamma radiation of the sup(174m) decay, 7:27238 (INIS-mf— 
6819) 

Sup(174g)Lu decay (Esub(y) = 51.354 - 1318.29 keV), 7:27236 
(INIS-mf—6819) 

LUTETIUM BORIDES 
Superconductivity 

Reentrant superconductivity in the orthorhombic system 

(Tmsub(1-x)Lusub(x))RuB2, 7:25420 
LYMPH NODES 
Radionuclide Kinetics 

Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 

Fallout 7° *°Pu in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 

Thorium content of human tissues, 7:26383 

US Transuranium Registry, 7:26388 

LYMPHOCYTES 
Cell Cultures 

Development and use of mixed-lymphocyte culture assay 
systems in the dog, 7:26283 (UCD—472-126) 

Selective growth of human T-lymphocyte colonies from whole 
blood, 7:26276 (UCD—472-126) 

Cell Division 

Antigen-specific stimulation of amino acid transport in bovine 

lymphocytes, 7:26337 (LA—8948-PR) 
Cell Proliferation 

Effect of superoxide dismutase and catalase on radiation- 
induced inhibition of human lymphocyte blastogenesis, 
7:26493 (UCD—472-126) 

Colony Formation 

Canine T-lymphocyte cloning formation from whole blood, 
7:26274 (UCD—472-126) 

Effect of T-lymphocyte depletion and allogenetic pairing on 
the formation of lymphocyte colonies in semisolid mixed 
lymphocyte cultures, 7:26275 (UCD—472-126) 

In situ identification of functional clones of lymphocytes in 
semisolid cultures utilizing i peroxidase methodology, 
7:26273 (UCD—472-126) 





MAGMA 
Heat Extraction 


Selective growth of human T-lymphocyte colonies from whole 
blood, 7:26276 (UCD—472-126) 
Genetics 
Cytogenetics and granulopoietic effects on bone marrow 
fibroblastic cells in Fanconi’s anemia, 7:26282 (UCD—472- 
126) 
Mutations 
Cell cycle dependent mutation in human lymphoblasts, 7:26449 
(DOE/EV/04267—3) 
Hypermutable cell lines, 7:26280 (DOE/EV/04267—3) 
Mutagenicity of soots and soot components in human 
lymphoblasts, 7:26441 (DOE/EV/04267—3) 
Mutagenicity studies in human lymphoblasts (Model 
Mutagens), 7:26444 (DOE/EV/04267—3) 
Pseudomutation in human cells, 7:26446 (DOE/EV/04267—3) 


Radiosensitivity 

Assessment of in vitro radiosensitivity of human peripheral 
blood lymphocytes, 7:26359 (UCD—472-126) 

Increased radiosensitivity of a subpopulation of T-lymphocyte 
progenitors from patients with Fanconi’s anemia, 7:26360 
(UCD—472-126) 

Spleen Colony Formation 

In vitro dose-response characteristics of cis- and trans-platinum 
on lymphohematopoietic progenitors using semi-solid culture 
systems, 7:26492 (UCD—472-126) 

LYMPHOID CELLS 
See LYMPHOCYTES 


Effect of quasiparticle-phonon interaction on the conversion 
nuclear parameters of M1-transitions, 7:27129 (INIS-mf— 
6819) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINING 


Damage 
Effect of annealing and etching on machining damage in 
structural beryllium, 7:25394 
MACROPHAGES 
Chemiluminescence 
Cellular toxicity of ammonium metavanadate to cultured 
bovine alveolar macrophages, 7:26489 (UCD—472-126) 


Elastase secretion by macrophages challenged with fibrogenic 
and chemically reactive particulate matter, 7:26482 (UCD— 
472-126) 


Cellular toxicity of ammonium metavanadate to cultured 
bovine alveolar macrophages, 7:26489 (UCD—472-126) 
Effect of fly ash on pulmonary alveolar macrophage 
chemiluminescence and a mechanism of macrophage 
phagocytosis associated chemiluminescence, 7:26479 
(UCD—472-126) 
MAGELLANIC CLOUDS 
Carbon Stars 
Carbon stars in the Magellanic Clouds. Theory vs. 
observations, 7:26648 
Low dispersion surveys for carbon stars, 7:26645 
MAGIC NUCLEI 
Quasiparticle-Phonon Model 
Effect of mixing with phonons on the single-particle 
characteristics in magic nuclei, 7:27349 (INIS-mf—6819) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGMA 
Heat Extraction 
Convective heat extraction from molten magma, 7:24749 
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MAGNESIUM 
Natural Convection 


Natural Convection 
Convective heat transfer in magmas near the liquidus, 7:24750 
MAGNESIUM 


Reactions 
Reactions induced by *He and ‘He ions on natural Mg, Al, 
and Si, 7:27043 
Helium 3 Reactions 
Reactions induced by *He and ‘He ions on natural Mg, Al, 
and Si, 7:27043 
Solvent Extraction 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
MAGNESIUM 24 
Energy Levels 
Determination of the spin and parity of states of **Mg in the 
excitation energy range from 17.7 to 17.97 MeV, 7:27029 
(INIS-mf—6819) 
MAGNESIUM 24 TARGET 
Deuteron Reactions 
Cross sections and analyzing powers of continuum proton 
spectra from deuteron break-up at 56 MeV, 7:27187 
(NSSRP—31) 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Pion Plus Reactions 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Fluctuations in energy dependence of **Mg(p,po)**Mg cross 
sections in the range Esub(p) = 11 - 14 MeV, 7:27033 
(INIS-mf—6819) 
MAGNESIUM 25 TARGET 
Proton Reactions 
Study of angular distributions from the **Mg(p,7)*Al 
reaction, 7:27034 (INIS-mf—6819) 
MAGNESIUM 26 TARGET 
Pion Plus Reactions 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Energy dependence of the ratio of isovector effective 
interaction strengths ‘J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 
MAGNESIUM ALLOYS 
Creep 


Creep and substructure formation in an al-5% mg solid 
solution alloy, 7:25376 
MAGNESIUM COMPOUNDS 
Physical Radiation Effects 
Optical spectra of MgAl.O, crystals exposed to ionizing 
radiation, 7:25484 
MAGNESIUM FLUORIDES 
Absorption Spectra 
Absorption spectra of MgF; and AIF; in the region of the Mg 
and Al L/sub 2,3/ excitations, 7:25492 
Crack Propagation 
Intergranular slow crack growth in MgFs, 7:25425 
MAGNESIUM IONS 
Electron-Ion Collisions 
Absolute cross-section measurements for electron-impact 
ionization of Na-like ions: Mg*, Al**, and Si**, 7:26843 
Contributions of excitation autoionization to the electron- 
impact ionization of Mg*, Al**, and Si* in the distorted- 
wave approximation with exchange, 7:26844 
MAGNESIUM OXIDES 
See also SPINELS 
Crystal Structure 
Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAlO,, 7:25435 


Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAlO,, 7:25435 


Fracture of single crystal MgAlO,, 7:25572 
Room-temperature k/sub ic/ values for single-crystal and 
polycrystalline MgAl,O,, 7:25435 
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MAGNET COILS 
Electrical Insulation 
General insulation requirements arising from coil fabrication 
practice, 7:27515 (CONF-801237—) 
Insulator materials in magnetic fusion reactors, 7:27514 
(CONF-801237—) 
Irradiation sources for magnet insulator studies, 7:27522 
(CONF-801237—) 
Magnet shielding and neutronics calculations, 7:27513 (CONF- 
801237—) 
Organic insulator program at NBS, 7:27518 (CONF-801237—) 
Organic Insulators 
Organic insulator program at NBS, 7:27518 (CONF-801237—) 


Insulator materials in magnetic fusion reactors, 7:27514 
(CONF-801237—) 
Magnet shielding and neutronics calculations, 7:27513 (CONF- 
801237—) 
MAGNETIC BAYS 
Magnetic Fields 
Some initial signs in the plasma sheet of substorm onset, 
7:26803 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
Codes 
SATDSK: A numerical simulation of the magnetic field due to 
saturated iron in cyclotron poletips, 7:25730 
Measuring Instruments 
Portable magnetic field dosimeter with data acquisition 
capabilities, 7:25983 
MAGNETIC LENS SPECTROMETERS 
Wide Gap Spark Chambers 
Large acceptance magnetic spectrometer for EAS 
investigation, 7:25964 
MAGNETIC MIRROR TYPE REACTORS 
See also TMR REACTORS 
Plasma Confinement 
Experimental progress in magnetic-mirror fusion research, 
7:27554 
Magnet development (Fusion reactor.), 7:27551 
Programs 


Experimental progress in magnetic-mirror fusion research, 
7:27554 
Mirror-reactor studies, 7:27550 


Magnets 
Magnet development (Fusion reactor.), 7:27551 
MAGNETIC MIRRORS 


See also TMX DEVICES 
2X DEVICES 


Helium Cooled Reactors 
Tandem mirror hybrid reactor, 7:27576 
Whistlers 
Whistler-mode electron cyclotron emission in a mirror plasma, 
7:27468 
MAGNETIC STORMS 
Data 
Substorm warnings - An ISEE-3 real time data system, 7:26800 
Forecasting 
Substorm warnings - An ISEE-3 real time data system, 7:26800 
MAGNETITE 
Effects 
Disposable catalysts in the solvent refined coal process, 7:24214 
Electric Conductivity 
Electronic conduction and thermopower of magnetite and 
iron-aluminate spinels, 7:25086 
Isotope Ratio 
Direct determination of the oxygen isotope fractionation 
between quartz and magnetite at 600 and 800°C and 5 kbar, 
7:26560 
Isotope Separation 
Direct determination of the oxygen isotope fractionation 
between quartz and magnetite at 600 and 800°C and 5 kbar, 
7:26560 
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Thermoelectric Properties 
Electronic conduction and thermopower of magnetite and 
iron-aluminate spinels, 7:25086 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Turbulence 


Mode coupling and anomalous dissipation in 
magnetohydrodynamic turbulence, 7:27456 
MA\ 
Ion Wave Instability 
Electromagnetic ion beam instability upstream of the earth's 
bow shock, 7:26799 
Solar Wind 
Solar wind-magnetosphere-ionosphere coupling, 7:26802 
MAIN SEQUENCE STARS 
Star Accretion 
Response of low-mass main sequence stars to accretion, 
7:26766 
Star Evolution 
Consequences of mass loss from intermediate-mass stars, 
7:26763 
Effects of a stochastic initial mass function on the upper main 
sequence band, 7:26750 
Evolution of a 30 solar mass star: the interplay of nuclear 
burning and mass loss, 7:26743 
MALIGNANCIES 
See NEOPLASMS 
MAN 
See also A-BOMB SURVIVORS 


Anatomy of the human pulmonary region, 7:26330 (UCD— 
472-126) 
Lymphocytes 
Selective growth of human T-lymphocyte colonies from whole 
blood, 7:26276 (UCD—472-126) 
MANGANESE 
Atmospheric Chemistry 
Relationship between manganese and sulfate ions in rain, 
7:26075 
Inhibition 
Chelation research at the Institute of Environmental Medicine, 
New York University Medical Center (Apes), 7:26395 
MANGANESE 50 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
“Sc; “Ti - “V; Cr - Mn; Fe - Co; Ph - Bi 
isobars), 7:27049 (INIS-mf—6819) 
MANGANESE 51 
Isobaric Analogs 
Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and °*Fe, 7:27067 (NSSRP—31) 
MANGANESE 55 
Energy Levels 
New data on the lifetimes of excited levels in **Mn (2873.1- 
3342.0 keV states; Esup(y) = 1344.8 - 3134.8 keV), 7:27055 
(INIS-mf—6819) 
MANGANESE 55 TARGET 
Neutron Reactions 
238U and **Th capture rates in the FBBF, 7:27309 
Neutron capture cross section standards for BNL-325, 7:27283 
MANGANESE COMPLEXES 
Binding Energy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadieny! rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 
Spectroscopy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadienyl rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadieny])metal 
complexes, 7:25586 
MANGANESE COMPOUNDS 
Binding Energy 
Valence electronic structure of bridging methylenes: UV 
photoelectron spectroscopy of p-methylene- 
bis(dicarbonyl(eta’-cyclopentadienyl)manganese), 7:25588 


MASS SPECTROMETERS 
Environmental impacts 


Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta’-(methy! and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 

Tonization 

Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta®-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 

Spectroscopy 


Valence electronic structure of bridging methylenes: UV 
photoelectron spectroscopy of -methylene- 
bis(dicarbonyl(eta’-cyclopentadienyl)manganese), 7:25588 

Valence ionizations of olefins coordinated to metals. Olefin 
dicarbonyl(eta®-(methyl and 
pentamethyl)cyclopentadienyl)manganese complexes, 7:25587 

MANGANESE ORES 
Age Estimation 
10Be in manganese nodules, 7:25782 (ANL/PHY—81-1) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


Anaerobic Digestion 
Algae culture for cattle feed and water purification. Final 
report, 7:24546 (NP—2901468) 
Biogas: Kenyan case, 7:24478 
Community biogas plants: implementation in rural India, 
7:24479 
Economic aspects of biogas-production from animal wastes, 
7:24462 
Energetics of livestock manure management, 7:24449 
Farm mini-cogeneration system: the application of 
cogeneration concepts to farm biogas energy systems, 
7:25211 (NP—2901980) 
Fermentation to biogas using agricultural residues and energy 
crops, 7:24455 
Low cost, owner built, methane generator for on farm use, 
7:24594 
Operation of a laboratory-scale plug flow type of digester on 
pig manure, 7:24454 
United Nations system and biogas activities, 7:25069 
Utilization of energy from methane generation. Final report, 
June 8, 1978-March 7, 1980, 7:24547 (NP—2901469) 
Availability 
Straw and animal residues available for energy, 7:25063 
Combustion 
Process for thermo chemical conversion of wet biomass into 
heat energy, 7:24509 


Manure cellar as a source of heat, 7:25202 
Data Acquisition 
Production, distribution and energy content of agricultural 
wastes and residues in the United Kingdom, 7:24604 


Process for thermo chemical conversion of wet biomass into 
heat energy, 7:24509 
Energy Recovery 
Straw and animal residues available for energy, 7:25063 
Nutrients 
Energetics of livestock manure management, 7:24449 
MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
Schroedinger Equation 
Exactly solvable multi-particle models, 7:27415 (INIS-mf— 
6819) 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Environmental Impacts 
Brine disposal in the Gulf of Mexico: projected impacts for 
West Hackberry based on Bryan Mound experience, 7:24315 
(PB—82-109513) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MASS SPECTROMETERS 
Improvements in an accelerator based mass spectrometer for 
measuring ‘Be, 7:25510 





Design 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 
Performance 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 


Preliminary description of a dedicated commercial ultra- 
sensitive mass spectrometer for direct atom counting of **C, 
7:25798 (ANL/PHY—81-1) 

Tandem Electrostatic Accelerators 

Preliminary description of a dedicated commercial ultra- 
sensitive mass spectrometer for direct atom counting of **C, 
7:25798 (ANL/PHY—81-1) 

MASS SPECTROSCOPY 
Accelerator Facilities 

Improvements in the application of a tandem Van-de-Graaff 
accelerator for ultra-sensitive mass spectrometry, 7:25773 
(ANL/PHY—$81-1) 

Plan for mass accelerator spectrometry at Gif-sur-Yvette and 
Saclay, 7:25775 (ANL/PHY—81-i) 

Radiocarbon facility at the Research Laboratory for 
Archaeology in Oxford - a review, 7:25800 (ANL/PHY— 
81-1) 

Calibration Standards 

Calibration samples for accelerator mass spectrometry, 7:25793 
(ANL/PHY—81-1) 

Preparation of a ‘Be standard, 7:25783 (ANL/PHY—81-1) 

Data Acquisition Systems 

Instrumentation of an FN tandem for the detection of '°Be, 

7:25772 (ANL/PHY—81-1) 
Research Programs 

Isotrace Laboratory at the University of Toronto, 7:25799 
(ANL/PHY—81-1) 

N.S.F.-Arizona dedicated facility (Tandem accelerator mass 
spectroscopy facility), 7:25801 (ANL/PHY—81-1) 

Research project at Nagoya University (Tandem accelerator 
mass spectroscopy), 7:25802 (ANL/PHY—81-1) 

Resolution 

Reproducibility of isotope ratio measurements, 7:25788 

(ANL/PHY—81-1) 


Preparation 
Production of small carbon samples by R.F. Dissociation of 
acetylene, 7:25796 (ANL/PHY—81-1) 
Sample preparation for accelerator mass spectrometry at the 
University of Washington, 7:25795 (ANL/PHY—81-1) 
Time-of-Flight Method 
Search for anomalous hydrogen in enriched DO, using a time- 
of-flight spectrometer, 7:25780 (ANL/PHY—81-1) 
Uses 
Applications of AMS to hydrology (Accelerator mass 
spectroscopy), 7:25631 (ANL/PHY—81-1) 
MASS TRANSIT SYSTEMS 


Public transportation: implications for an energy-efficient 
lifestyle, 7:25186 (CONF-8011131—) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MA 


See also BUILDING MATERIALS 
FERROMAGNETIC MATERIALS 
FIBERGLASS 
POROUS MATERIALS 


Toxicity 
Relative toxicity testing of spacecraft materials. 2: aircraft 
materials, 7:26471 (NASA-CR—160907) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
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MATERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 
Economics 
Working toward a remedy: technological options, 7:26039 
(CONF-791163—) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Solar Concentrators 
Reconcentrator facility for materials testing at the STTF, 
7:24719 (CONF-780447—) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
HARMONIC OSCILLATOR MODELS 
NUCLEAR MODELS 
Radionuclide Kinetics 
Modeling the metabolism of actinide elements, 7:26407 
MATTER 
See also NUCLEAR MATTER 
Basic Interactions 
Particles and forces, 7:26879 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
FLOWMETERS 
GONIOMETERS 
NEUTRON ACTIVATION ANALYZERS 
PYRANOMETERS 
PYRHELIOMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
Technology Assessment 
Photovoltaic measurement equipment needs: view of a 
prospective supplier, 7:24550 (SERI/CP—214-1403) 
MEASURING METHODS 


Developments using flow cytofluorometry in human cell 
mutation assay, 7:26452 (DOE/EV/04267—3) 


Monte Carlo/data hybrid: A general technique to measure 
detection efficiency, 7:26934 
MEETINGS 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Management of toxic substances in our ecosystems: taming the 
Medusa, 7:26496 
MEGATRON 
Strong focusing megatron (Patent), 7:27545 
MELTDOWN 
Analysis of the development of hypothetical meltdown 
accidents, 7:24873 (KFK—3070) 
Radioactive Aerosols 
Steam and air as carrier gas when operating a cascade 
impactor to investigate nuclear aerosols, 7:24900 
Research 
NRC'’S core melt research program and its relation to current 
regulatory activities, 7:24875 (KFK—3070) 
IELEVIUM 


Fission Barrier 
Fission barriers for the transfermium elements, 7:27284 (INIS- 
mf—6819) 
MENTAL DISORDERS 
Genetics 
Mental disorders and consanguinity. Comparison of first-cousin 
marriages and matched unrelated marriages, 7:26246 
MERCURY 
Contribution to the assessment of health effects of acid 
precipitation, 7:26426 (CONF-791163—) 
Biological Accumulation 
Long-term ecological monitoring, 7:26474 (PNL—4100-Pt.2) 
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Metabolism 
Trace metals metabolism in marine animals, 7:26475 (PNL— 
4100-Pt.2) 
Photoionization 
Photoionization of group-IIB elements, 7:25362 
MERCURY 192 
Energy Levels 
Radioactive decay of ***Tl and ***Pb, 7:27278 (ORNL—5787) 
MERCURY 202 TARGET 
One-Nucleon Transfer Reactions 
Proton-hole excitations in *°, Au from *°,**Hg(t vector,a) 
reactions, 7:27281 
MERCURY 203 
Beta-Minus Decay 
Autoionization of k-shell of atom in beta decay with account 
for screening and relativistic effects, 7:27264 (INIS-mf— 
6819) 
MERCURY 204 TARGET 
One-Nucleon Transfer Reactions 
Proton-hole excitations in *',2* Au from **,*Hg(t vector,a) 
reactions, 7:27281 
MERCURY ISOTOPES 
Neutron Reactions 
Excitation of collective states in nuclei with A approximately 
190-200 at low energy inelastic neutron scattering, 7:27273 
(INIS-mf—6819) 
MESIC ATOMS 
See also PIONIC ATOMS 
Energy-Level Transitions 
Acceleration of nuclear transition in electron-nuclear 
resonance, 7:26820 (INIS-mf—6819) 
MESOATOMS 
See MESIC ATOMS 
MESON FACTORIES 
High intensity accelerators for kaon factories, 7:25842 
INS 


Mass 
Computer estimates of meson masses in SU(2) lattice gauge 
theory, 7:26924 
METABOLISM 
Models 
Liver cells in culture: a model for investigating the regulation 
of retinol-binding protein metabolism, 7:26262 
METABOLITES 
Chemical Preparation 
Synthesis of oxides and dihydrodiols of the most mutagenic 
polycyclic aromatic hydrocarbons, 7:26442 
(DOE/EV/04267—3) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
Energy 
Energy conservation in the steel industry: a case study, 7:25093 
(CONF-8011131—) 
METAL-GAS BATTERIES 
Electrodes 
Oxygen electrodes for energy conversion and storage. Annual 
report, 1 October 1979-30 September 1980, 7:25089 
(DOE/ET/25502—3) 
METALLOPROTEINS 
See also METALLOTHIONEIN 
Radioimmunoassay 
Trace metals metabolism in marine animals, 7:26475 (PNL— 
4100-Pt.2) 
METALLOTHIONEIN 
Biological Pathways 
Molecular mechanisms of Cd detoxification in Cd-resistant 
cultured cells: role of metallothionein and other inducible 
factors, 7:26458 (LA—8948-PR) 
Monoclonal Antibodies 
Production of monoclonal antibody against metallothionein, 
7:26338 (LA—8948-PR) 
Radioimmunoassay 
Trace metals metabolism in marine animals, 7:26475 (PNL— 
4100-Pt.2) 


METHANE 
Biosynthesis 


METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
Meetings 
Deformation of polycrystals: mechanisms and microstructures, 
7:25225 
METALS 
See also ACTINIDES 
Agglomeration 
Maximal operating temperatures for metallic films subject to 
deterioration by agglomeration: a first principles calculation, 
7:24722 (CONF-780447—) 
Deposition 
Role of atmospheric deposition in an Eastern U.S. deciduous 
forest, 7:26165 
Electron Microscopy 
Transmission electron microscopy of radiation induced defects, 
7:25253 
Electrophoresis 
Electromigration, 7:25407 
Environmental Effects 
Marine chemistry of energy-related pollutants, 7:26205 (PNL— 
4100-Pt.2) 
Erosion 
Effects of temperature on the behavior of metals under erosion 
by particulate matter, 7:25395 
Boundaries 


Structure of high-angle grain boundaries in metals and ceramic 
oxides, 7:25391 
Melting 
Method of melting hot metal in a blast furnace, 7:25194 
(BMFT-FB-T—81-078) 
Point Defects 
Transmission electron microscopy of radiation induced defects, 
7:25253 
Positron Collisions 
Mass coefficients of positron absorption in metals, 7:26814 
(INIS-mf—6819) 
Temperature Effects 
Maximal operating temperatures for metallic films subject to 
deterioration by agglomeration: a first principles calculation, 
7:24722 (CONF-780447—) 
Trace Amounts 
Marine chemistry of energy-related pollutants, 7:26205 (PNL— 
4100-Pt.2) 
Uptake 
Dynamics of wild populations, 7:26162 (PNL—4100-Pt.2) 
METEORITES 
Age Estimation 
Measurement of cosmogenic nuclides in extraterrestrial 
material, 7:26565 (ANL/PHY—81-1) 
Tandem Van de Graaff measurement of '°Be in meteorites, 
7:26566 (ANL/PHY—81-1) 
Ion Microprobe Analysis 
Rare stable isotopes in meteorites, 7:26567 (ANL/PHY—81-1) 
Mass Spectroscopy 
Measurement of cosmogenic nuclides in extraterrestrial 
material, 7:26565 (ANL/PHY—81-1) 
METHANATION 
Catalysis 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalysts 
Catalytic coal gasification: an emerging technology, 7:24201 


Biosynthesis 

Application of microcalorimetry to the study of the 
fermentation, 7:24452 

Biogenesis of tritiated and carbon-14 methane from low-level 
radioactive waste, 7:24403 

Computer aided design of anaerobic digesters for energy 
production, 7:24458 

Mariculture on land: a system for biofuel farming in coastal 
deserts, 7:24477 

Novel process for the anaerobic digestion of solid wastes 
leading io biogas and a compost-like material, 7:24459 
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METHANE 
Biosynthesis 


Operation of a laboratory-scale plug flow type of digester on 
pig manure, 7:24454 
Production of methane from freshwater macro-algae by an 
anaerobic two step digestion system, 7:24453 
Use of phase-plane analysis in the modelling of bio-methanation 
processes in order to control their evolution, 7:24451 
Utilization of energy from methane generation. Final report, 
June 8, 1978-March 7, 1980, 7:24547 (NP—2901469) 
Cost 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 
Net Energy 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 


Application of recent developments in anaerobic waste water 
treatment to slaughterhouse wastes, (Germany), 7:24460 

Biogas: Kenyan case, 7:24478 

Design and advance of the bioenergy in French sugar industry, 
7:24482 

United Nations system and biogas activities, 7:25069 


Natural gas production from hydropressured aquifers, 7:24322 
(CONF-8109111—1) 


Kinetic basis for optimization of methane production by 
anaerobic digestion, 7:24532 (CONF-810909—10) 
Uses 
Generation of current from biogas, 7:24481 
METHANOL 
Catalysis 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
Chemical Preparation 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Synthesis of oxygenated products from carbon monoxide and 
hydrogen over silica- and alumina-supported ruthenium 
catalysts, 7:25594 
Cost 
Biomass and hydrogen: an answer to the European liquids fuel 
crisis in the 21st century, 7:24630 
Evaluation of the use of UCG gas to produce methanol with 
conversion to M-gasoline, 7:24156 (CONF-810923—) 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 
Net Energy 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 
Oxidation 
Oxidation of HCOOH and CH/sub 3/OH on platinum 
modified by foreign metal adatoms in 85% phosphoric acid, 
7:25091 
Production 
Energy crops: the case of Brasil, 7:25064 
Environmental and economic aspects of indirect coal 
liquefaction processes: a report emphasizing the relationship 
between product mix and efficiency, 7:24245 (PB—82- 
103581) 
Synthesis 
Kinetic studies of pyrolysis and gasification of wood under 
pressure with steam and oxygen, 7:24502 
Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 
Production of fuels and chemicals from synthesis gas, 7:24448 
METHANOL FUELS 
Energy Source 
Methanol and ethanol as fuels in Brazil: a forecast, 7:25076 
METHYL ETHER 
Chemical Radiation Effects 
ESR detection of the dimethyl ether radical cation (Gamma 
radiation), 7:25614 
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METHYL ISOBUTYL KETONE 
Solvent Properties 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
METHYL PHENOLS 
See CRESOLS 
METHYLENE BLUE 
Excitation 
Photoinduced electron ejection from methylene blue in water 
and acetonitrile, 7:25546 
Photoelectric Emission 
Photoinduced electron ejection from methylene blue in water 
and acetonitrile, 7:25546 
MEXICO 
Economic Growth 
Mexican economic development and the United States, 7:25003 
Foreign Policy 
Negotiating power of oil: the Mexican case, 7:25005 
Oil and US policy toward Mexico, 7:25004 
US-Mexican energy relationships: realities and prospects, 
7:25000 
Petroleum Deposits 
Mexican energy resources and US energy requirements, 
7:25001 
US-Mexican energy relationships: realities and prospects, 
7:25000 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Electrodes 
Ceramic component for MHD electrode (Patent), 7:25082 
Electronic conduction and thermopower of magnetite and 
iron-aluminate spinels, 7:25086 
MHD POWER PLANTS 
Air Pollution Abatement 
MHD steam power - promise, progress, and problems, 7:25083 
Economics 
MHD steam power - promise, progress, and problems, 7:25083 
Efficiency 
MHD steam power - promise, progress, and problems, 7:25083 
MICE 
Biological Radiation Effects 
Great Basin pocket mice (Perognathus parvus) in the vicinity 
of radioactive waste management areas, 7:26411 
Influence of genetic immune disorders and anemia in radiation 
leukemogenesis, 7:26358 (UCD—472-126) 
Blood Formation 
Hematopoietic parameters in mice over a five-month interval, 
7:26339 (UCD—472-126) 


Density 
Terrestrial ecology, 7:26161 (PNL—4100-Pt.2) 
Dynamics 


Pocket mouse population response to winter precipitation and 
drought, 7:26243 
Radiosensitivity 
Influence of genetic immune disorders and anemia in radiation 
leukemogenesis, 7:26358 (UCD—472-126) 
MICELLAR SYSTEMS 
Chemical Reaction Kinetics 
Effect of ionic strength on the kinetics of ionic and micellar 
reactions in aqueous solution, 7:25537 
MICHIGAN 
Energy Conservation 
Federal conservation programs in Michigan, 7:25101 (CONF- 
8011131—) 
Energy Extension Service 
Federal conservation programs in Michigan, 7:25101 (CONF- 
8011131—) 
Volcanic Gases 
Effects on the Mount St. Helens volcanic cloud on turbidity at 
Ann Arbor, Michigan, 7:26064 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCLIMATES 
Control 
Analysis of weather data for determining appropriate climate 
control strategies in architectural design, 7:24711 
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MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Cell Cultures 
Anaerobic thermophilic culture (Patent), 7:24486 
Culture Media 
Anaerobic thermophilic culture system (Patent), 7:26324 
MICROSOMES 
Metabolism 
Mechanism of pulmonary microsomal lipid peroxidation, 
7:26252 (UCD—472-126) 
OSPHERES 


Fabrication 
Methods and apparatus for producing cryogenic inertially 
driven fusion targets (Patent), 7:24421 
MICROTRONS 
On-Line Control Systems 
Computer control software for MAMI, 7:25861 


Design study for a 2-GeV double-sided microtron, 7:25836 
NBS-LASL racetrack microtron, 7:25835 
MIDWEST REGION 
See also IOWA 
Biomass 
Potential for biomass in the Midwest, 7:24534 (CONF- 
8011131—) 
Energy Source Development 
Environmental policy issues of synthetic fuels development in 
the Midwest, 7:25054 (CONF-8011131—) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Solar Space Heating 
Continuing performance of the USAF Academy retrofit solar 
house, 7:24695 
MILK 
Radioactivity 
Dynamic modeling system for the transfer of radioactivity in 
terrestrial food chains, 7:26181 
MILK SUGAR 
See LACTOSE 
MILKY WAY 
Cosmic Gamma Sources 
Sky map of the galactic anticenter at MeV-gamma-ray 
energies, 7:26633 
Gamma Radiation 
Gradients of cosmic rays in the galaxy, 7:26702 
Local cosmic ray gradients in the galaxy, 7:26701 
MILL TAILINGS 
Containment Systems 
Application of long-term chemical biobarriers for U-tailings, 
7:24407 (PNL—4100-Pt.2) 
Environmental Exposure Pathway 
Plant uptake assay of uranium mill tailings, 7:26175 (LA— 
8948-PR) 


Adsorption of soluble contaminants from uranium mill tailings 
by marine shales, 7:26174 (LA—8948-PR) 
Revegetation 
Revegetation/rock cover for stabilization of inactive U-tailings 
sites, 7:26196 (PNL—4100-Pt.2) 
Stabilization 
Revegetation/rock cover for stabilization of inactive U-tailings 
sites, 7:26196 (PNL—4100-Pt.2) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
Antitrust Review 
Impact of antitrust enforcement on the Country's minerals 


posture, 7:24920 (EMD—82-11) 


MINERAL RESOURCES 


Resource potential of the Bear Trap Canyon instant study area, 
Madison County, Montana, 7:26558 (USGS-OFR—80-835) 
Resource 
Citizen participation in natural resource decisionmaking: report 
on a series of science for citizen workshops, 7:24947 (PB— 
82-101189) 
MINERAL WASTES 
Fluidized-Bed Combustion 
Treatment of colliery tailings by fluidized bed combustion, 
7:24266 
Heat Treatments 
Treatment of colliery tailings by fluidized bed combustion, 
24266 


Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
MINNESOTA 
District Heating 
Rebirth of district heating, 7:25206 (CONF-8011131—) 
Energy Conservation 
Energy conservation initiatives, 7:25185 (CONF-8011131—) 
Wetlands 
Wetland energy crops: the productive potential of Typha spp., 
Phragmites communis and Phalaris arundinacea in 
Minnesota, 7:24598 
MIRROR NUCLEI 
Mass Difference 
Isovector residual interaction and mass difference of mirror 
nuclei, 7:27050 (INIS-mf—6819) 
Residual Interactions 
Isovector residual interaction and mass difference of mirror 
nuclei, 7:27050 (INIS-mf—6819) 
MIRRORS 
See also HEAT MIRRORS 


Observations of the morphology of laser-induced damage in 
copper mirrors, 7:25356 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISONIDAZOLE 
Radiosensitivity Effects 
Effects of long contact times of misonidazole on attached 
Chinese hamster V79 cells, 7:26412 
Toxicity 
Effects of long contact times of misonidazole on attached 
Chinese hamster V79 cells, 7:26412 
MITOMYCIN 
Toxicity 
High dose mitomycin C with autologous bone marrow infusion 
in dogs, 7:26491 (UCD—472-126) 
MOBIL M-GASOLINE PROCESS 
See also SYNTHETIC FUELS 


Evaluation of the use of UCG gas to produce methanol with 
conversion to M-gasoline, 7:24156 (CONF-810923—) 

MODELS (BIOLOGICAL) 

See BIOLOGICAL MODELS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
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MOBIL M-GASOLINE PROCESS 
Economics 


MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STRUCTURAL) 


Effect of nuclear magnetic resonance transitions on the shape 
of Moessbauer absorption and scattering spectra, 7:27401 
(INIS-mf—6819) 
MOISTURE 
See also WATER 


Detection 
Detecting moisture in buildings using infrared thermography, 
7:25168 


MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLLUSCS 
See also OYSTERS 
Chemical Analysis 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Contamination 

Availability of trace elements in drilling fluids to the marine 
environment, 7:24307 (CONF-800172—(Vol.2)) 

Bioavailability of selected metals from used offshore drilling 
muds to the clam Rangia cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 

Bioavailability of toxic constituents of used drilling muds, 
7:26434 (CONF-800172—(Vol.2)) 

Comparative toxicity of four used offshore drilling muds to 
several species of marine animals from the Gulf of Mexico, 
7:26429 (CONF-800172—(Vol.2)) 

Effects of drilling mud on development of experimental 
estuarine macrobenthic communities, 7:24312 (CONF- 
800172—(Vol.2)) 

Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 

Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 

MOLTEN CARBONATE FUEL CELLS 
Electrodes 


Critical survey of mathematical modeling and experimental 
work in phosphoric-acid and molten-carbonate fuel cells. 
Final report, 7:25088 (BNL—51274) 
Performance 
Critical survey of mathematical modeling and experimental 
work in phosphoric-acid and molten-carbonate fuel cells. 
Final report, 7:25088 (BNL—51274) 
MOLTEN METAL-WATER REACTIONS 
Research Programs 
U.S. steam explosion research: Risk perspective and 
experimental results, 7:24876 (KFK—3070) 
MOLYBDATES 
Catalytic Effects 
be conversion of coal to liquid hydrocarbons (Patent), 
24219 
Crystal Structure 
Single-crystal polarized x-ray absorption 
Observation and theory for (MoO,S,)?, 7:25561 
MOLYBDENUM 
Equations of State 
Measurement of an equation-of-state point for molybdenum at 
very high pressure, 7:25408 


hardening of niobium base alloys. Chapter 4, 
7:25399 
Impurities 
Investigation of structural distortions in ion implanted 
molybdenum layers, 7:25328 (KFK—3051) 
Ion Collisions 
Energy spectra and charge distribution of helium backscattered 
ions, 7:26815 (INIS-mf—6819) 
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Ion Implantation 
Investigation of structural distortions in ion implanted 
molybdenum layers, 7:25328 (KFK—3051) 


Properties 
Evaluation of thin metal foils as targets and windows for 
heavy-ion experiments, 7:25377 


hardening of niobium base alloys. Chapter 4, 

7:25399 
Phase Diagrams 
Dispersion hardening of niobium base alloys. Chapter 4, 


Irradiation effects and properties of refractory materials, 
7:25268 

Positron annihilation study of structural defects in proton- 
irradiated molybdenum, 7:25304 (INIS-mf—6819) 

Study of radiative defectiveness of monocrystals of heat 
resistant metals by means of the Rutherford low-energy 
proton scattering, 7:25303 (INIS-mf—6819) 

Void swelling and irradiation induced void shrinkage in DFR 
irradiated molybdenum and TZM, 7:25254 

Proton Microprobe Analysis 

Proton microprobe investigation of the migration of 

molybdenum in graphite at high temperatures, 7:25512 
Root 
Plant uptake assay of uranium mill tailings, 7:26175 (LA— 
8948-PR) 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
MOLYBDENUM 100 TARGET 
Nitrogen 14 Reactions 

Polarization phenomena in heavy ion induced reactions, 
7:27175 (INS-NUMA—18) 

Polarization observed in heavy ion reaction products via beta 
ray asymmetry measurements, 7:27186 (NSSRP—31) 

MOLYBDENUM 92 
Energy Levels 

Structure low-lying 5~ states in sup(90, 92, 94)Zr and sup(92, 
94)Mo and its manifestation in the polarized proton inelastic 
scattering, 7:27113 (INIS-mf—6819) 

MOLYBDENUM 92 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
MOLYBDENUM 94 
Energy Levels 

Structure low-lying 5~ states in sup(90, 92, 94)Zr and sup(92, 
94)Mo and its manifestation in the polarized proton inelastic 
scattering, 7:27113 (INIS-mf—6819) 

MOLYBDENUM ALLOYS 
Corrosion Resistance 

Recent developments in abrasion-resistant high chromium- 

molybdenum irons, 7:25364 
Fabrication 

Recent developments in abrasion-resistant high chromium- 

molybdenum irons, 7:25364 
Films 

Increase of the superconducting critical temperature of A15 
MosGe thin films by heavy ion irradiation, 7:25318 (KFK— 
3051) 

Fracture Properties 

Fracture toughness measurements for unirradiated 9CR-1MO 
using electropotential techniques, 7:25287 (DOE/ER— 
0045/7) 

Heat Treatments 
Effect of heat treatment variations on 9 Cr-1 MoVNb and 12 
Cr-1 MoVW ferritic steels, 7:25291 (DOE/ER—0045/7) 
Neutron Reactions 
Experiment HFIR-MFE-T3 for low- ~temperature irradiation of 
miniaturized Charpy V-notch specimens of nickel-doped 
ferritic steels, 7:25273 (DOE/ER—0045/7) 
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Sample Preparation 
TEM specimen preparation for the HFIR-MFE-RB1 
experiment, 7:25288 (DOE/ER—0045/7) 
Superconductivity 
Increase of the superconducting critical temperature of A15 
MosGe thin films by heavy ion irradiation, 7:25318 (KFK— 
3051) 
Tensile Properties 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
MOLYBDENUM COMPOUNDS 
Crystal Structure 
Metal alkoxides - models for metal oxides. 1. Preparations and 
structures of hexadecaalkoxytetatungsten compounds, 
W.(OR)is, where R = Me and Et, and 
octaoxotetraisopropoxytetrapyridinotetramolybdenum, 
Mo4(O)4(j1-O)a(s-O)2(O-i-Pr)o(1-O-i-Pr)a(py)s, 7:25562 
MOLYBDENUM SELENIDES 
Surface 
Improvement of energy conversion efficiency by specific 
chemical treatments of n-MoSez and n-WSez photoanodes, 
7:24595 
MOLYBDENUM SULFIDES 
Catalytic Effects 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
Superconductivity 
Nuclear gamma resonance spectroscopic study of 
superconducting ternary molybdenum sulfides, 7:25449 
(INIS-mf—6819) 
MONAZITES 
Crystal chemistry of cerium in the monazite structure-type 
phase of tailored-ceramic nuclear waste forms, 7:25427 
MONGRELS 
See DOGS 
MONOCLONAL ANTIBODIES 
Antigen-Antibody Reactions 
Development of a monoclonal antibody against a tumor- 
associated antigen, 7:26340 
Production 
Production of monoclonal antibody against metallothionein, 
7:26338 (LA—8948-PR) 
MONOCRYSTALS 
Physical Radiation Effects 
Technique of the experiment on studying radiation ordering of 
the structure of defective monocrystals, 7:27400 (INIS-mf— 
6819) 
MONTANA 
Geochemical Surveys 
Resource potential of the Bear Trap Canyon instant study area, 
Madison County, Montana, 7:26558 (USGS-OFR—80-835) 
Geological Surveys 
Resource potential of the Bear Trap Canyon instant study area, 
Madison County, Montana, 7:26558 (USGS-OFR—80-835) 
MONTE CARLO METHOD 
Application of biasing techniques to the contribution Monte 
Carlo method, 7:24840 
MONTMORILLONITE 
Ion Exchange 
Adsorption of cadmium and cobalt on montmorillonite as a 
function of solution composition, 7:26210 
Solar Drying 
Solar production of process steam, 7:24690 
MOUND LABORATORY 


Assurance 
Mound Facility, 7:26002 (UCID—19240) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 


Effect of sulfur dioxide on the morphology and mucin 
biosynthesis by the rat trachea, 7:26538 


Surface ultrastuctures of the human laryngeal mucosa - 
observation by a newly developed technique of SEM 
cinematography, 7:26335 


MULTICHARGED IONS 
Energy Losses 
Distribution of energy losses by multicharged ions in thin 
layers of substance, 7:27382 (INIS-mf—6819) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Resolution 
Analysis of the positon resolution in centroid measurements in 
MWPC, 7:25910 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 
Availability 
Straw and animal residues available for energy, 7:25063 
Energy Policy 
Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 


Straw and animal residues available for energy, 7:25063 
Financing 
Organizational, interface and financial barriers to the 
commercial development of community energy systems, 
7:25056 (LBL—11990) 
Gasification 
Production of low-Btu fuel gas by cocurrent gasification of 
solid wastes, 7:24474 
Refuse Derived Fuels 
Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 
MUON DETECTION 
Cosmic Ray Spectrometers 
Large acceptance magnetic spectrometer for EAS 
investigation, 7:25964 
Data Acquisition Systems 
Digital data acquisition system for muons recorded at the 
Haverah Park array, 7:25972 
Magnetic Lens Spectrometers 
Large acceptance magnetic spectrometer for EAS 
investigation, 7:25964 
Scintillation Counters 
Fiber-optics guides for thin scintillators, 7:25917 
Muon monitor for neutrino flux measurement, 7:25916 
Telescope Counters 
Muon monitor for neutrino flux measurement, 7:25916 
MUON REACTIONS 
Capture 


Effects of second-class currents in p-capture, 7:26942 (INIS- 
mf—6819) 
Induced pseudoscalar interaction in usual and radiative 
captures of muons by heavy nuclei, 7:27266 (INIS-mf—6819) 
MUONIC ATOMS 
Internal Conversion 
Microscopic description of muon conversion in mesic atoms, 
7:26819 (INIS-mf—6819) 
Muon conversion in plutonium, 7:26818 (INIS-mf—68 19) 
MUONS 


See also MUONS MINUS 
MUONS PLUS 


Magnetic Resonance 
Current techniques in muon spin rotation experiments, 7:26849 
Particle Production 
Proton-induced muon production from nuclei, 7:27013 
MUONS MINUS 
Conservation Laws 
Additive versus multiplicative muon conservation, 7:26906 
MUONS PLUS 
Conservation Laws 
Additive versus multiplicative muon conservation, 7:26906 
MUSCLES 
See also MYOCARDIUM 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
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Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
MUSCULAMINE 
See SPERMINE 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
See MOLLUSCS 
MUSTARD 
See BRASSICA 
MUSTARD (NITROGEN) 
See NITROGEN MUSTARD 
MUTAGENESIS 
Bioassay 
Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
MUTAGENS 
See also EMS 
Biological Effects 
Hypomutable human cells, 7:26445 (DOE/EV/04267—3) 
Genetic Effects 
Cell cycle effects on mutation in CHO cells, 7:26448 
(DOE/EV/04267—3) 
Cell cycle dependent mutation in human lymphoblasts, 7:26449 
(DOE/EV/04267—3) 
Developments using flow cytofluorometry in human cell 
mutation assay, 7:26452 (DOE/EV/04267—3) 
Human cell mutation assay at the thymidine kinase locus, 
7:26451 (DOE/EV/04267—3) 
Hypomutable human cells, 7:26445 (DOE/EV/04267—3) 
Mutagenicity studies in human lymphoblasts (Model 
Mutagens), 7:26444 (DOE/EV/04267—3) 
Progression effects following mutagen exposure in human cells, 
7:26447 (DOE/EV/04267—3) , 
Relation of DNA adducts to mutation, 7:26281 
(DOE/EV/04267—3) 
Metabolism 
Cell cycle effects on mutation in CHO cells, 7:26448 
(DOE/EV/04267—3) 
Cell cycle dependent mutation in human lymphoblasts, 7:26449 
(DOE/EV/04267—3) 
Developments using flow cytofluorometry in human cell 
mutation assay, 7:26452 (DOE/EV/04267—3) 
Human cell mutation assay at the thymidine kinase locus, 
7:26451 (DOE/EV/04267—3) 
Mutagenicity studies in human lymphoblasts (Model 
Mutagens), 7:26444 (DOE/EV/04267—3) 
MUTANTS 
Screening 
Selective screening methods for the isolation of high yielding 
cellulase mutants of Trichoderma reesei, 7:26267 
MUTATIONS 
See also GENOME MUTATIONS 
Biological Repair 
Hypermutable cell lines, 7:26280 (DOE/EV/04267—3) 
Molecular Biology 
Relation of DNA adducts to mutation, 7:26281 
(DOE/EV/04267—3) 
MYOCARDIUM 
Scin' 
Tellurium-123m-labeled-9-telluraheptadecanoic acid: a possible 
cardiac imaging agent, 7:26291 


NAPHTHA 
Hydrogenation 
SRC-1 naphtha hydrotreater justification, 7:24184 
(DOE/OR/03054—4-Vol.1) 
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NAPHTHALENE 
Spin-Lattice Relaxation 
Spin-lattice relaxation parameters in the quantitative 

determination of condensed aromatic compounds by carbon- 
13 nuclear magnetic resonance spectrometry, 7:25502 

NAP. 

See CYCLOALKANES 
NAPHTHOLS 


Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Liquid Column Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Mass Spectroscopy 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NASOPHARYNX 
See PHARYNX 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL ENERGY PLAN 
Environmental Impacts 
Air quality constraints on implementing the National Energy 
Plan in Federal Region IX, 7:26151 (LBL —11990) 
Summary of regional impacts associated with the Second 
National Energy Plan, 7:26230 (LBL—11990) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL DRAFT COOLING TOWERS 
Environmental Effects 
Rainfall modification by cooling towers, 7:24817 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Analysis 
Analyses of natural gases. Data file, 7:24328 (PB—82-121708) 
Chemical Composition 
Analyses of natural gases. Data file, 7:24328 (PB—82-121708) 
Fluidized-Bed Combustion 
Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 
Study of heat transfer in a natural gas fuel fluidized bed 
combustion system, 7:25704 
Reserves 
Energy Information Administration survey of national oil and 
gas reserves, 7:24283 
NATURAL GAS DEPOSITS 
Explosive Fracturing 
Permeability enhancement using explosive techniques, 7:24287 
Systems 
Natural gas production from hydropressured aquifers, 7:24322 
(CONF-8109111—1) 
Leases 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:24313 
(NP—2901385) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Pipelines 
Ductile fracture propagation in pipelines: bursting full-scale 
tests on 48 in. and 56 in. diameter pipes for gas transmission, 
7:24325 
Waste Heat 
Cogeneration of electricity using waste heat from natural gas 
pumping stations: an emerging cogeneration technology that 
can add significant electrical capacity in Kansas, 7:24324 
(NP—2901980) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
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Project Rio Blanco - additional production testing and 
reservoir analysis, 7:24323 
Stimulation 


New perspective on well shooting--behavior of deeply buried 
explosions and deflagrations, 7:24286 


Hydraulic Fracturing 
Modeling of hydraulically fractured gas wells completed in 
noncontinuous lenticular formations, 7:24320 
Well Logging 
Porosity determination from the density log in Western Gas 
Sands., 7:24319 
NATURE RESERVES 
Research Programs 
National environmental research park, 7:26160 (PNL—4100- 
Pt.2) 
NBSR REACTOR 
Uses 
NBS reactor: summary of activities, July 1979 to June 1980, 
7:24868 (PB—81-209876) 
NEBULAE 


See also CRAB NEBULA 
PLANETARY NEBULAE 


Ton-Atom Collisions 
Double-charge transfer processes in gaseous nebulae, 7:26796 


Apurinic/apyrimidinic endonuclease sensitive sites as 
intermediates in the in vitro degradation of deoxyribonucleic 
acid ty neocarzinostatin, 7:26266 

Repair of neocarzinostatin-induced deoxyribonucleic acid 
damage in human lymphoblastoid cells: possible involvement 


of apurinic/apyrimidinic sites as intermediates, 7:26265 


NEODYMIUM 142 TARGET 
Neutron 


Reactions 
Study on the (nsub(th), ‘y) reaction on '**Nd and ‘*Sm nuclei, 
7:27146 (INIS-mf—6819) 
Proton Reactions 
Analyzing powers for (p,d) reactions on nuclei around neutron 
closed shells, 7:27184 (NSSRP—31) 
NEODYMIUM 143 
Energy Levels 
Study on the (nsub(th), y) reaction on '**Nd and ‘*Sm nuclei, 
7:27146 (INIS-mf—6819) 
NEODYMIUM 143 TARGET 
Neutron Reactions 
Averaged a particle spectra for compound state decay of 
48Sm, Sm and ‘Nd, 7:27174 (INIS-mf—6819) 
NEODYMIUM 144 
Alpha Decay 
Averaged a particle spectra for compound state decay of 
48Sm, Sm and Nd, 7:27174 (INIS-mf—6819) 
NEODYMIUM 144 TARGET 
Neutron Reactions 
Anomalous transitions in ‘Nd and ‘*Nd in 2-keV (n,y) 
measurements, 7:27190 (ORNL—5787) 
Proton Reactions 
Analyzing powers for (p,d) reactions on nuclei around neutron 
closed shells, 7:27184 (NSSRP—31) 
NEODYMIUM 146 TARGET 
Neutron Reactions 
Anomalous transitions in ‘Nd and **Nd in 2-keV (n,y) 
measurements, 7:27190 (ORNL—5787) 
Oxygen 16 Reactions 
Reactions of 142-MeV **O with ™*Nd, 7:27188 (ORNL— 
5787) 
NEODYMIUM 150 TARGET 
Neon 20 Reactions 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
NEON 


Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Equations of State 
Self-consistent-average-phonon equation of state. II. 
Comparison with solid-rare-gas experiments, 7:26841 


Ion-Atom Collisions 

Single and multiple electron-loss cross-section measurements, 

7:26822 (ORNL—5787) 
Tonization 

Ionization energies and electron affinities of atoms up to neon, 
7:26834 

Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 

Spatial Distribution 

Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 

NEON 20 
Energy-Level Transitions 

y-transitions between the states of a Ne compound nucleus, 

7:27032 (INIS-mf—6819) 
NEON 20 REACTIONS 
Breakup Reactions 

Fragment correlations in nuclear breakup induced by 

relativistic projectiles, 7:27274 (LBL—12652) 
Compound-Nucleus Reactions 

Correlated mass and charge distributions from Ne + Al 
reactions, 7:27042 (ORNL—5787) 

Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 

Nuclear fluid dynamics versus intranuclear cascade—possible 
evidence for collective flow in central high-energy nuclear 
collisions, 7:27369 

Production of heavy actinides from interactions of *O, **O, 
2°Ne, and **Ne with **Cm, 7:27299 

Equations of Motion 

Interaction and collective effects in classical-equations-of- 

motion calculations, 7:27359 (LBL—12652) 
Fragmentation 

2°Ne-induced reactions with Cu and **’Au at 8.6 and 12.6 
MeV/nucleon, 7:27097 

Fragment-spray correlations in high energy heavy ion 
collisions, 7:27275 (LBL—12652) 

Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 

Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Jet Model 

Jets of nuclear matter from high energy heavy ion collisions, 

7:27063 (LBL—12652) 
Particle Production 

Pion, light fragment, and entropy production in nuclear 

collisions, 7:27179 (LBL—12652) 
NEON 20 TARGET 
Neon 20 Reactions 

Fusion cross sections for light systems, 7:27003 (ORNL—5787) 

Interaction and collective effects in classical-equations-of- 
motion calculations, 7:27359 (LBL—12652) 

Proton Reactions 

Cluster spectroscopic factors of nonshell nuclei and of (2s-2d) 
shell nuclei and quasi-elastic knock-out processes, 7:26978 
(INIS-mf—6819) 

NEON 22 REACTIONS 
Compound-Nucleus Reactions 

Production of heavy actinides from interactions of '*O, '*O, 

2°Ne, and **Ne with **Cm, 7:27299 
NEON IONS 
Collisions 

Total event structure: 425 MeV/N Ne on NaF, 7:27035 

(LBL—12652) 
Ion-Atom Collisions 
Capture by highly-charged low-energy ions studied with a 
secondary ion recoil source, 7:26850 
NEOPLASMS 
See also EXPERIMENTAL NEOPLASMS 
Diagnosis 

Malignancy in solitary nodular lesions of thyroid: a review, 

7:26316 





NEPTUNIUM 
Neutron Therapy 


Neutron Therapy 
Intense neutron source development for use in cancer therapy, 
7:26294 
Radioinduction 
Long-term biologic effects in dogs treated with lung lavage 
after inhalation of '“*Ce in fused aluminosilicate particles, 
7:26398 
Modeling the metabolism of actinide elements, 7:26407 
Review of ***Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 


Radiotherapy 
Heavy charged particle radiotherapy, 7:26302 
NEPTUNIUM 


Gamma Spectroscopy 
In-situ subterranean determination of actinides by high- 
resolution gamma-ray spectrometry, 7:25520 
237 


Moessbauer Effect 
Nuclear gamma resonance in frozen solutions of septivalent 
neptunium in concentrated alkalides, 7:26807 (INIS-mf— 
6819) 
Radioecological Concentration 
Transuranic element behavior in soils and plants, 7:26354 
(PNL—4100-Pt.2) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
/sup 237/Np fission cross section measurements in the MeV 
energy region, 7:27315 
Absolute fast fission cross section measurements on **7Np, 
7:27313 
NEPTUNIUM FLUORIDES 
Fluorescence 


Fluorescence studies of neptunium and plutonium hexafluoride 
vapors, 7:25468 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURIDINE 
See SPERMINE 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Power Losses 
Studies of neutral beam power loss in stray magnetic fields, 
7:27564 
NEUTRINO BEAMS 
Beam Monitors 
Muon monitor for neutrino flux measurement, 7:25916 
NEUTRINO REACTIONS 
Inelastic Scattering 
Neutral current and isospin structure of the spin-vibrational 1* 
state in deformed nuclei, 7:27212 (INIS-mf—6819) 
Scattering 
Weak neutral currents in pion production in electron and 
neutrino scattering by ‘He nuclei, 7:26946 (INIS-mf—6819) 
NEUTRINO-ELECTRON INTERACTIONS 
See also ANTINEUTRINO-ELECTRON INTERACTIONS 
Differential Cross Sections 
Polarization effects in ve- and anti ve-scattering and 
electromagnetic properties of neutrinos, 7:26912 (AEC-tr— 
7411/9) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
F*Resonances 
Properties of charmed particles, 7:26893 
NEUTRON ACTIVATION ANALYZERS 
Diagnostic Uses 
Clinical application of in vivo neutron activation analysis, 
7:26321 
NEUTRON DETECTION 
Pulse Discriminators 
Tests on a digital neutron-gamma pulse shape discriminator 
with NE213, 7:25912 
NEUTRON DETECTORS 
Application of a 14 MeV neutron source to the detection of 
special nuclear material diversion, 7:24416 
Improvements in pulsed neutron capture logging, 7:25993 
ae neutron detector for long duration balloon flights, 
125957 
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NEUTRON DIFFRACTION 
Determination of stresses in materials by neutron diffraction, 
7:25309 (KFK—3051) 
NEUTRON DOSIMETRY 
Thermoluminescent Dosemeters 
Los Alamos thermoluminescence dosemeter badge, 7:25974 
NEUTRON LOGGING 
Use of nuclear techniques in oil we!l logging, 7:25994 
NEUTRON MONITORS 
Calibration 
NBS neutron monitor and dosimeter calibration facility, 
7:25977 
NEUTRON RADIOGRAPHY 
Position Sensitive Detectors 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 
Proportional Counters 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 
NEUTRON REACTIONS 
Neutron inelastic scattering cross sections of **U via 
(n,n/prime/sub gamma/), 7:27306 
Reactions 


Study of neutron-induced charged particle reactions on 
deuterium using a quadrupole triplet spectrometer, 7:26962 


Capture 

238) and **Th capture rates in the FBBF, 7:27309 

Anomalous transitions in “*Nd and '*Nd in 2-keV (n,y) 
measurements, 7:27190 (ORNL—5787) 

Average /sup 186,187,188/Os(n,7) cross sections and the age 
of the galaxy via **’Re decay to '*’Os, 7:26571 

Averaged a particle spectra for compound state decay of 
48Sm, Sm and ‘Nd, 7:27174 (INIS-mf—6819) 

Branching ratio in ***Am following neutron capture in Am, 
7:27311 

Calculation of the correlation coefficients for the 
sup(54)Fe(nsub(res), y)sup(55)Fe reaction, 7:27053 (INIS- 
mf—6819) 

Cross sections for fast neutron on Se, Cd and Os isotopes, 
7:27200 

Existence of *' Pu long-lived isomer, 7:27290 (INIS-mf—6819) 

Neutron capture cross section standards for BNL-325, 7:27283 

Neutron radiative capture and tranSmission measurements of 
/sup 147/Sm and /sup 149/sm, 7:27198 

Neutron resonance parameters for palladium isotopes, 7:27201 

Present status of two successive neutron-capture cross sections. 
Use of chart of the nuclides (half-life), 7:27176 (JAERI-M— 
8769) 

Proton and neutron radiative capture, 7:27021 

Study of yy-coincidences in the *°°Ag(n,)"!°Ag reaction, 
7:27158 (INIS-mf—6819) 

Study on the (nsub(th), y) reaction on ***Nd and ™*Sm nuclei, 
7:27146 (INIS-mf—6819) 


Ratio of the ’°BF; and *He(n,p) cross sections between 0.025 
eV and 25,000 eV, 7:27024 

Resonance structure of nucleon-nucleus interaction cross 
sections on the basi= of data on one-nucleon state energies 
and simulation of compound-transition matrix elements by 
random matrix method, 7:26982 (INIS-mf—6819) 

Study of neutron-induced charged particle reactions on 
deuterium using a quadrupole triplet spectrometer, 7:26962 

Sections 


Evaluation of **Na for ENDF/B-V, 7:27045 
Finite geometry and multiple scattering corrections for neutron 
cross section measurements, 7:26932 
Neutron cross section standards, 7:27394 
Two new isotopes with N = 157: **Es and ***Cf, 7:27304 
Elastic Scattering 
Elastic neutron scattering from “Cu, Cu, **Fe and **Fe 
from 8 to 12 MeV, 7:27101 
Elastic scattering of 14.8 MeV neutrons from deuterons, 
7:26957 
Measurement of differential elastic and inelastic scattering 
cross sections with 14 MeV neutrons on barium and 
chromium, 7:27199 
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Mechanism of interaction of resonance S-neutrons and 
spherical nuclei, 7:27147 (INIS-mf—6819) 

Neutron resonance parameters for palladium isotopes, 7:27201 

Neutron scattering on lithium isotopes at energies between 7 
and 10 MeV, 7:26963 (INDC(GDR)—16/G) 

Neutron scattering by nickel isotopes in energy range 5-7 
MeV, 7:27078 

Neutron scattering experiments at Triangle Universities 
Nuclear Laboratory, 7:26930 

Nucleon optical potential in the OBER model, 7:27346 (INIS- 
mf—6819) 

R-matrix analysis of neutron elastic and inelastic scattering 
data, 7:27025 

Scattering cross sections of neutrons up to 3.0 MeV by 
chromium, iron and nickel isotopes, 7:27077 

Study of neutron-induced charged particle reactions on 
deuterium using a quadrupole triplet spectrometer, 7:26962 

Fast Fission 

/sup 237/Np fission cross section measurements in the MeV 

energy region, 7:27315 
Fission 

Absolute fast fission cross section measurements on **7Np, 
7:27313 

—— of the total angular momentum projections on a 

axis in actinide nucleus strong-deformed states, 
7: :27286 (INIS-mf—6819) 

Fission cross section of ***Cm from 107° eV to 10*eV, 7:27312 

Fission neutron multiplicity for the /sup 242m/Am(n,f) 
reaction, 7:27303 

Measurement of the fission cross section of **1Am, 7:27293 
(ORNL—5787) 

Measurement of the neutron-induced fission cross section of 
/sup 242m/Am, 7:27294 (ORNL—5787) 

Measurement of the fission cross section of °Cf at ORELA, 
7:27295 (ORNL—5787) 

Measurement of the neutron-induced fission cross sections of 
americium-241 and americium-243 relative to uranium-235 
from 0.2 to 30 MeV, 7:27302 

Inelastic 

Effect of intermediate resonances in inelastic neutron 
scattering, 7:27136 (INIS-mf—6819) 

Excitation of ‘Er levels in the (n,n'y) reaction, 7:27228 
(INIS-mf—6819) 

Excitation of ‘Er levels in the (n,n’y) reaction, 7:27229 
(INIS-mf—6819) 

Excitation of **Er levels in the (n,n'y) reactions, 7:27232 
(INIS-mf—68 19) 

Excitation of collective states in nuclei with A approximately 
190-200 at low energy inelastic neutron scattering, 7:27273 
(INIS-mf—6819) 

Intercomparison of coupled channel and spherical optical 
models in the analysis of thorium neutron cross-sections, 
7:27310 

Measurement of differential elastic and inelastic scattering 
cross sections with 14 MeV neutrons on barium and 
chromium, 7:27199 

Mechanism of interaction of resonance S-neutrons and 
spherical nuclei, 7:27147 (INIS-mf—6819) 

Neutron inelastic scattering cross sections of **Th obtained 
from (n,n/prime/sub gamma/) measurements, 7:27307 

Neutron radiative capture and tranSmission measurements of 
/sup 147/Sm and /sup 149/sm, 7:27198 

Neutron scattering on lithium isotopes at energies between 7 
and 10 MeV, 7:26963 (INDC(GDR)—16/G) 

Neutron scattering by nickel isotopes in energy range 5-7 
MeV, 7:27078 

Neutron scattering experiments at Triangle Universities 
Nuclear Laboratory, 7:26930 

Population of levels in sup(63,65)Cu in inelastic scattering of 
reactor fast neutron, 7:27080 (INIS-mf—6819) 

R-matrix analysis of neutron elastic and inelastic scattering 
data, 7:27025 

Scattering cross sections of neutrons up to 3.0 MeV by 
chromium, iron and nickel isotopes, 7:27077 

Study of '*°Sm in the (n,n’y) reaction, 7:27217 (INIS-mf— 
6819) 


NEUTRON SPECTROMETERS 
Self-Shielding 


Study of the *’Gd excited states in the (n,n'y) reaction, 
7:27222 (INIS-mf—6819) 
Study on the '”*Hf in the (n,n’y) reaction, 7:27237 (INIS-mf— 
6819) 
Cross Sections 
Evaluation of actinide cross sections by integral experiments in 
fast critical assembly FCA, 7:27308 
Pickup Reactions 
Comparison of (n,/alpha/) cross section measurements for 
‘©BF; and solid *°B from 0.5 to 10,000 ev, 7:27023 
Ratio of the *°BF; and *He(n,p) cross sections between 0.025 
eV and 25,000 eV, 7:27024 
Quasi-Elastic Scattering 
Neutron energy spectra and angular distributions for Al and 
Nb(n,xn’) reactions at 15.4 MeV, 7:27046 


Scattering 
About contribution of the M1-transitions in total radiative 
widths of neutron resonances, 7:27145 (INIS-mf—6819) 
Determination of the p-wave resonance parameters in na 
scattering with the help of the N/D equations, 7:26944 
(INIS-mf—6819) 
Neutron resonance parameters for palladium isotopes, 7:27201 
Neutron resonances of odd-odd radioactive isotopes, 7:27260 
Resonance parameters of Zr below 40 keV, 7:27202 


Double differential neutron ing cross sections for Fe, 
Cu, Ni and Pb between 8 and 12 MeV, 7:27075 
Thermal Fission 
Chemical dependence of uranium fission, 7:27314 
Total Cross Sections 
Intercomparison of coupled channel and spherical optical 
models in the analysis of thorium neutron cross-sections, 
7:27310 
Multilevel analysis of the *°*Pu total cross sections in the 
resonance range, 7:27291 (INIS-SU—44) 
Neutron resonance parameters for palladium isotopes, 7:27201 
Neutron total cross sections'of hydrogen, carbon, oxygen and 
iron from 500 keV to 60 MeV, 7:26960 
Total neutron cross section measurements on **Fe, **Fe and 
57Fe (35 keV to 2 MeV.), 7:27076 
NEUTRON SLOWING-DOWN THEORY 
Evaluation 
Treatment of resonance absorption in an infinite homogeneous 
mixture using Fourier transforms, 7:24839 
NEUTRON SOURCE FACILITIES 
Comparative Evaluations 
Status and comparison of new, planned, and upgraded pulsed 
‘white’ neutron source facilities since 1970, 7:24426 
Performance 
Use of the RTNS-II cryostats for insulator studies, 7:25411 
(CONF-801237—) 
Technology Assessment 
Status and comparison of new, planned, and upgraded pulsed 
‘white’ neutron source facilities since 1970, 7:24426 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Neutron source characterization for materials experiments, 
7:27529 (DOE/ER—0045/7) 
Design 
Intense neutron source development for use in cancer therapy, 
7:26294 
Nuclear Reactions 
Study of source neutron reactions, 7:26959 


Fast neutron yields from spallation targets, 7:25898 (KFK— 
3051) 
Uses 
Application of a 14 MeV neutron source to the detection of 
special nuclear material diversion, 7:24416 
NEUTRON SPECTRA 
Self-Shielding 
Monte Carlo shelf-shielding corrections for use with neutron 
spectrum unfolding codes, 7:24835 
NEUTRON SPECTROMETERS 
Neutron-spectrometric analysis of the samples, 7:25978 





NEUTRON STARS 
Data Processing 


Data Processing 
Time-of-flight unit for spallation source investigation, 7:25897 
(KFK—3051) 
NEUTRON STARS 
Collisions 
Radiation from an asteroid—neutron star collision, 7:26575 
Star Evolution 
Pion condensation and the evolution of neutron stars, 7:26569 
(LBL—12652) 
X Radiation 
Tearing mode instability in the accretion disc of neutron star 
and rapid X-ray burst, 7:26601 
NEUTRON THERAPY 
Neutron Sources 
Intense neutron source development for use in cancer therapy, 
7:26294 
NEUTRON TRANSPORT 
Application of biasing techniques to the contribution Monte 
Carlo method, 7:24840 
Fast-neutron cross sections of elemental bismuth, 7:24845 
Parameter determination and application to nuclear model 
calculations of neutron-induced reactions on yttrium and 
zirconium isotopes, 7:24836 


New approach to the adjustment of group cross sections fitting 
integral measurements - 2, 7:2: 
Mathematical Models 
Method of solution of the transport equation in toroidal 
geometry, 7:24842 
Nuclear Data Collections 
MATXS-TRANSX system and the CLAW-IV nuclear data 
library, 7:27393 
NEUTRON TRANSPORT THEORY 
Perturbation Theory 
Boundary perturbation theory, 7:27391 
NEUTRON-GAMMA LOGGING 
Ge Semiconductor Detectors 
Determination of elemental composition in geochemical 
exploration using a 14-MeV neutron generator--1. 
experimental aspects, 7:25920 
NEUTRON-NEUTRON LOGGING 
Neutron Detectors 
Improvements in pulsed neutron capture logging, 7:25993 
NEUTRONS 


See also FISSION NEUTRONS 
SLOW NEUTRONS 


Energy Spectra 
Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with experiment, 
7:27559 
Production 
Efficient neutron production using low-energy electron beams, 
7:25731 
NEW JERSEY 
Atmospheric Precipitations 
Measurements of the chemical composition of wet and dry 
atmospheric deposition, 7:26040 (DOE/EML—399) 
Dose Rates 
Environmental radiation monitoring, 7:26128 (DOE/EML— 
399) 
Houses 
Preliminary results of the modular retrofit experiment: tests of 
ro house doctor concept by New Jersey's gas utilities, 
:25151 
NEW MEXICO 
See also JEMEZ MOUNTAINS 


Iridium abundance anomaly at the palynological Cretaceous- 
tertiary boundary in northern New Mexico, 7:26559 
Hot Springs 
Geology, water geochemistry and geothermal potential of the 
Jemez Springs area, Canon de San Diego, New Mexico, 
7:24739 
Radioactive Waste Disposal 
Site evaluation for the Waste Isolation Pilot Plant (WIPP), 
7:24378 (CONF-790304—) 
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Uranium Deposits 
of Bernabe Montano complex of uranium deposits, 
New Mexico, USA, 7:24360 
Wind Power 
State of New Mexico wind site survey loan program, 7:24791 
(NP—2901332) 
NEW YORK 
Aerosols 
Trace element concentrations in summer aerosols at rural sites 
in New York State and their possible sources, 7:26073 
Air Pollution 
Temporal variation of particle scattering coefficients at 
Brookhaven National Laboratory, New York, 7:26074 
Pollution Sources 
Trace element concentrations in summer aerosols at rural sites 
in New York State and their possible sources, 7:26073 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
NEW ZEALAND 
Biomass Plantations 
Planning for transport fuels from biomass: the New Zealand 
experience, 7:24628 
Short rotation biomass production of willows in New Zealand, 
7:24619 
NICKEL 
Accumulation 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Biological Availability 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Mechanism of the Reppe cyclooctatetraene synthesis from 
ethyne: a labeling experiment, 7:25592 
Curie Point 
Nuclear gamma resonance study of resonance absorption by 
5’Fe nuclei in nickel at the transition through the Curie 
point, 7:25299 (INIS-mf—6819) 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 


Strain fluctuations and elastic constants, 7:25355 


Process for forming a nickel foil with controlled and 
predetermined permeability to hydrogen (Patent), 7:25368 
Formation Heat 
Vacancy formation enthalpy in Ni determined by positron 
annihilation, 7:25366 
High Temperature 
Study of hyperfine magnetic fields on Sm impurity nuclei in Fe 
and Ni ferromagnetic host lattices, 7:25296 (INIS-mf—6819) 
Ton Collisions 
Ion beam mixing at nickel-silicon interfaces, 7:26835 
Irradiation 
Ion beam mixing at nickel-silicon interfaces, 7:26835 
Neutron Reactions 
Double differential neutron scattering cross sections for Fe, 
Cu, Ni and Pb between 8 and 12 MeV, 7:27075 
Physical Radiation Effects 
Influence of temperature changes during irradiation on void 
formation in nickel (50 keV nickel ions), 7:25351 (KFTI—80- 
48) 
Theory for void nucleation and its comparison with 
experiments, 7:25241 
Void formation in nickel irradiated with 2 MeV argon ions, 
7:25347 (KFTI—80-48) 
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Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
Strains 
Strain fluctuations and elastic constants, 7:25355 
Vacancies 
Vacancy formation enthalpy in Ni determined by positron 
annihilation, 7:25366 
NICKEL 56 
Angular Momentum 
Superdeformed nuclei: a new frontier, 7:27074 
NICKEL 58 
Energy-Level Transitions 
Dipole and quadrupole magnetic resonances of Ni isotopes, 
7:27048 (INIS-mf—68 19) 
NICKEL 58 REACTIONS 
Fusion Reactions 
Fusion excitation function of ®**Ni+ ®Ni at 215—275 MeV, 
7:27096 
Two-dimensional calculation of sub-barrier heavy-ion fusion 
cross sections, 7:27072 
NICKEL 58 TARGET 
Deuteron Reactions 
Cross sections and analyzing powers of continuum proton 
spectra from deuteron break-up at 56 MeV, 7:27187 
(NSSRP—31) 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Electron Reactions 
Dipole and quadrupole magnetic resonances of Ni isotopes, 
7:27048 (INIS-mf—68 19) 
Iron 56 Reactions 
Correlated charge and mass distributions from reactions of 
5¢Fe with **Ni and “Ni, 7:27068 (ORNL—5787) 
Nickel 58 Reactions 
Two-dimensional calculation of sub-barrier heavy-ion fusion 
cross sections, 7:27072 
Proton Reactions 
Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and °*Fe, 7:27067 (NSSRP—31) 
Proton inelastic scattering with excitation of giant resonances, 
7:27052 (INIS-mf—6819) 
Some new effects of the deuteron D state observed in (p,d) and 
(d,p) reactions, 7:27066 (NSSRP—31) 
Spin flip at inelastic proton scattering on sup(58,60)Ni, 7:27057 
(INIS-mf—6819) 
NICKEL 59 
Mass Spectroscopy 
Accelerator mass spectrometry of **Ni and Fe isotopes at the 
Argonne superconducting linac, 7:25786 (ANL/PHY—81-1) 
NICKEL 60 
Energy Levels 
Lifetimes of excited states in © Ni (3119-6807 keV energy 
levels), 7:27085 (INIS-mf—6819) 
Energy-Level Transitions 
Dipole and quadrupole magnetic resonances of Ni isotopes, 
7:27048 (INIS-mf—6819) 
NICKEL 60 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Electron Reactions . 
Dipole and quadrupole magnetic resonances of Ni isotopes, 
7:27048 (INIS-mf—6819) 
Proton Reactions 
Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and °*Fe, 7:27067 (NSSRP—31) 
Finite-range DWBA analysis of anomalous analyzing powers in 
(p, alpha) reactions, 7:27094 (NSSRP—31) 
Intermediate structure in proton resonances, 7:27090 (INIS- 
mf—6819) 
Spin flip at inelastic proton scattering on sup(58,60)Ni, 7:27057 
(INIS-mf—6819) 


NICKEL 62 TARGET 
Chlorine 35 Reactions 
Parameter scaling test of a dynamic nucleus-nucleus collision 
theory, 7:27099 
Nickel 58 Reactions 
Fusion excitation function of °*Ni+ ®Ni at 215—275 MeV, 
7:27096 
Proton Reactions 
Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and °*Fe, 7:27067 (NSSRP—31) 
NICKEL 64 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Iron 56 Reactions 
Correlated charge and mass distributions from reactions of 
5¢Fe with **Ni and “Ni, 7:27068 (ORNL—5787) 
NICKEL ALLOYS 


See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 


Amorphous State 
Atomic coordination and the distribution of electric field 
gradients in amorphous solids, 7:25333 (KFK—3051) 
Antiferromagnetism 
Antiferromagnetic long range order in Niosub(.)es Mnosub(.)ss, 
7:25313 (KFK—3051) 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Corrosion 
Corrosion of iron-base alloys in flowing lithium, 7:25294 
(DOE/ER—0045/7) 
Ductility 

Sulfur induced fracture mode transition of nickel at cathodic 

potentials, 7:25404 
Fracture Properties 

Sulfur induced fracture mode transition of nickel at cathodic 

potentials, 7:25404 
Physical Radiation Effects 

Application of Moessbauer spectroscopy for studying atomic 
ordering at ion irradiation of the Fe-50 at.%Ni alloy, 7:25305 
(INIS-mf—6819) 

Composition and constitution effects on void swelling, 7:25242 

Helium effect on the structure and properties of structural 
materials and helium behaviour in the crystal lattice, 7:25338 
(KFTI—80-44) 

Spin Waves 

Spin wave dispersion relation in partially ordered NisMn, 

7:25312 (KFK—3051) 
NICKEL ARSENIDES 
Toxicity 

Prenatal toxicology of oil shale retort water in mice, 7:26456 
(LA—8948-PR) 

Toxic effects of particulate nickel arsenide (NisAsz) on cell 
proliferation, 7:26457 (LA—8948-PR) 

NICKEL BASE ALLOYS 
Corrosion 

Corrosion studies in coal-fired fluidized bed combustors by the 

National Coal Board, 7:25687 
Physical Radiation Effects 

Creep of simple nickel alloys under neutron irradiation, 7:25266 

Effect of thermomechanical treatment and praseodymium 
additions on the high-temperature radiation embrittlement of 
nickel under high-energy electron irradiation, 7:25335 
(KFTI—80-44) 

Radiation-induced diffusion of Ni and segregation of alloying 
addition in a Ni-Pr alloy under ion irradiation (2.2 MeV 
protons and helium ions), 7:25349 (KFTI—80-48) 

Radiation-induced precipitation in a single-phase Ni-6 at% Si 
alloy, 7:25234 

Structural changes and irradiation-induced swelling in alloys, 
7:25352 (KFTI—80-48) 





NICKEL BASE ALLOYS 
Physical Radiation Effects 


Void swelling in the high-nickel alloy of different crystal 
structure under heavy ion irradiation (2 MeV argon ions), 
7:25341 (KFTI—80-44) 

NICKEL COMPLEXES 
Chemical Reaction Kinetics 

Photoinduced dimerization of macrocyclic complexes mediated 

by a metal-assisted oxidation of the macrocycle, 7:25610 
Oxidation 

Photoinduced dimerization of macrocyclic complexes mediated 

by a metal-assisted oxidation of the macrocycle, 7:25610 
NICKEL COMPOUNDS 
Teratogenesis 

Teratogenicity and embryotoxicity of nickel carbonyl! in Syrian 

hamsters, 7:26536 
Toxicity 

Teratogenicity and embryotoxicity of nickel carbonyl in Syrian 

hamsters, 7:26536 
NICKEL FLUORIDES 
Chemical Reactions 

Method for directly recovering fluorine from gas streams 

(Patent), 7:25509 
NICKEL HYDRIDES 
Electric Conductivity 

Mechanically stable hydride composites designed for rapid 

cycling, 7:24437 
Thermal Conductivity 

Mechanically stable hydride composites designed for rapid 

cycling, 7:24437 
NICKEL IONS 
Ton Sources 

Multicharged ion source for electrostatic accelerator with 

external injector, 7:25813 (KFTI—80-28) 
NICKEL ISOTOPES 
Energy Levels 

Nature of high-lying dipole states of nickel isotopes, 7:27051 

(INIS-mf—6819) 
Isotope Separation 

Centrifugal mass separation in laser-initiated vacuum arcs, 

7:24369 
Neutron Reactions 

Neutron scattering by nickel isotopes in energy range 5-7 
MeV, 7:27078 

Scattering cross sections of neutrons up to 3.0 MeV by 
chromium, iron and nickel isotopes, 7:27077 

Proton Reactions 

Cross sections of (p,t) reactions between ground states of f-p 

shell nuclei, 7:27083 (INIS-mf—6819) 
NICKEL OXIDES 
Effects 

Generation of NiO aerosols for studying lung clearance of Ni 

and its effect of lung function, 7:26526 
Lung Clearance 
Generation of NiO aerosols for studying lung clearance of Ni 
and its effect of lung function, 7:26526 
Valence 
Covalency effects on O—O interactions in NiO, 7:25467 
NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 

2.0%, the Ni content is higher.) 
Physical Radiation Effects 

Effect of element additions on irradiation swelling and 
embrittlement of steels containing 16% of chromium and 
25% of nickel or 16% of chromium and 30% of nickel, 
7:25267 

Stress Corrosion 

Overlapping double etch technique for evaluation of metallic 

alloys to stress corrosion cracking (Patent), 7:25365 
NIMONIC PE16 
Physical Radiation Effects 

Irradiation creep of nimonic PE16 alloy in the Dounreay fast 

reactor, 7:24830 
NIOBIUM 
Erosion 

Active gas adsorption-promoted evaporation of tungsten and 

niobium in strong electric fields, 7:25345 (KFTI—80-48) 
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Physical Radiation Effects 

Active gas adsorption-promoted evaporation of tungsten and 
niobium in strong electric fields, 7:25345 (KFTI—80-48) 

Irradiation effects and properties of refractory materials, 
7:25268 

Moessbauer effect study of the interaction of radiation-induced 
defects with iron impurity atoms in neutron-irradiated 
niobium, 7:25302 (INIS-mf—6819) 

Study of radiative defectiveness of monocrystals of heat 
resistant metals by means of the Rutherford low-energy 
proton scattering, 7:25303 (INIS-mf—6819) 

Shear Properties 

Effects of hydrostatic pressure on the changes in elastic 
constants caused by hydrogen in vanadium and NbssTa¢7, 
7:25406 

NIOBIUM 93 TARGET 

Neutron Reactions 
Neutron energy spectra and angular distributions for Al and 

Nb(n,xn’) reactions at 15.4 MeV, 7:27046 

Oxygen 16 Reactions 

Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
NIOBIUM 95 
Beta-Minus Decay 
Autoionization of k-shell of atom in beta decay with account 
for screening and relativistic effects, 7:27264 (INIS-mf— 
6819) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 

Crystal Defects 

Defect structure of irradiated NbsAl films, 7:25322 (KFK— 
3051) 

Films 

Superconducting properties and structure of ion bombarded 
Nb layers, 7:25323 (KFK—3051) 

X-ray diffraction studies on He- and Ar-irradiated NbsGe thin 
films, 7:25320 (KFK—3051) 

Heat Treatments 
Effect of heat treatment variations on 9 Cr-1 MoVNb and 12 

Cr-1 MoVW ferritic steels, 7:25291 (DOE/ER—0045/7) 

Ton Implantation 

Superconducting transition temperature of bulk samples of the 
niobium-germanium A15-phase after implantation of Ge, Si, 
O, and Ar ions, 7:25321 (KFK—3051) 

Mechanical Properties 

Phenomenological study of the shape memory effect in 
polycrystalline uranium-niobium alloys, 7:25387 


Phenomenological study of the shape memory effect in 

polycrystalline uranium-niobium alloys, 7:25387 
Phase Diagrams 

Phenomenological study of the shape memory effect in 

polycrystalline uranium-niobium alloys, 7:25387 
Physical Radiation Effects 

Changes of superconducting properties and electrical resistivity 
of amorphous compounds by means of low temperature 
heavy ion irradiation, 7:25326 (KFK—3051) 

Defect structure of irradiated NbsAI films, 7:25322 (KFK— 
3051) 

Investigations of the defect structure of proton-irradiated 
NbsGe-layers, 7:25319 (KFK—3051) 

Radiation damage program at Argonne National Laboratory as 
applied to fusion magnets and the intense pulsed neutron 
source, 7:27520 (CONF-801237—) 

Superconducting properties and structure of ion bombarded 
Nb layers, 7:25323 (KFK—3051) 

X-ray diffraction studies on He- and Ar-irradiated NbsGe thin 
films, 7:25320 (KFK—3051) 

Shape Memory Effect 

Phenomenological study of the shape memory effect in 

polycrystalline uranium-niobium alloys, 7:25387 
Superconductivity 

Changes of superconducting properties and electrical resistivity 
of amorphous compounds by means of low temperature 
heavy ion irradiation, 7:25326 (KFK—3051) 
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Investigations of the defect structure of proton-irradiated 
NbsGe-layers, 7:25319 (KFK—3051) 
Nb)Si - a new type of high Tsub(c) superconductor, 7:25317 
(KFK—3051) 
Superconducting transition temperature of bulk samples of the 
niobium-germanium A15-phase after implantation of Ge, Si, 
O, and Ar ions, 7:25321 (KFK—3051) 
Superconducting properties and structure of ion bombarded 
Nb layers, 7:25323 (KFK—3051) 
Tensile Properties 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
Transition Temperature 
NbySi - a new type of high Tsub(c) superconductor, 7:25317 
(KFK—3051) 
Superconducting transition temperature of bulk samples of the 
niobium-germanium A15-phase after implantation of Ge, Si, 
O, and Ar ions, 7:25321 (KFK—3051) 
NIOBIUM BASE ALLOYS 


Hardening 
Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
Leakage Current 
ac losses in NbsGe composite tape conductors, 7:25367 
Microstructure 
Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
Phase Diagrams 
Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
NIOBIUM CARBIDES 
Channeling 


Temperature-dependent channeling studies on NbC-single 
crystals, 7:25415 (KFK—3051) 
Ion 


Implantation 
Effects of *He implantation in NbC single crystals, 7:25416 
(KFK—3051) 
NIOBIUM IONS 
Ton-Atom Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Ton-Molecule Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
NIOBIUM NITRIDES 
Chemical Preparation 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
NITINOL 


Nitinol engine development, 7:25712 (LBL—11990) 
Mechanical Tests 
Nitinol engine development, 7:25712 (LBL—11990) 
NITINOL HEAT ENGINES 
Nitinol engine development, 7:25712 (LBL—11990) 
TES 


Chemical Reaction Kinetics 
Bis(2,2’-biquinoline)copper(I) nitrate as an in situ 
spectrophotometric probe of cadmium sulfide/cuprous 
sulfide heterojunction formation, 7:25552 
Environmental Impacts 
Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 
NITRIC OXIDE 
Air Pollution Control 
Selective reduction of NO by NHs, 7:24318 (LBL—11990) 
Chemical Reaction Yield 
Influence of fuel nitrogen and volatiles content on the NO 
emission from the fluidized combustion of solid fuels, 
7:24273 
Simplified model for no formation from fuel-nitrogen in 
fluidized bed combustion, 7:24275 
Reduction 
Selective reduction of NO by NHs, 7:24318 (LBL—11990) 


See also ACRYLONITRILE 


NITROGEN DIOXIDE 
Electron Spin Resonance 


Labelling 
Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
NITRITES 


Decomposition 
Screening tests of sodium nitrite decomposition, 7:25557 
NITROGEN 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Tonization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
Tonization Potential 
Use of core electron binding energies for the comparison of 
valence-shell ionization potentials and the quantification of 
the bonding and antibonding character of molecular orbitals, 
7:25544 
Ion-Molecule Collisions » 
Erosion of Na frozen gas by MeV helium ions, 7:26667 
Laser Spectroscopy 
Time-resolved inverse Raman spectroscopy, 7:25498 
Metabolism 
Nitrogen regeneration by the subtropical marine 
Eucalanus pileatus, 7:26285 (DOE/EV/00936—T3) 
Monitoring 
Determination of low-z elements simultaneously by *He- 
induced nuclear wastes, 7:26055 (LBL—11990) 
Raman Effect 
Time-resolved inverse Raman spectroscopy, 7:25498 
Spatial Distribution 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
NITROGEN 14 REACTIONS 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Superdeformed nuclei: a new frontier, 7:27074 
Two-Nucleon Transfer Reactions 
Polarization phenomena in heavy ion induced reactions, 
7:27175 (INS-NUMA—18) 
Polarization observed in heavy ion reaction products via beta 
ray asymmetry measurements, 7:27186 (NSSRP—31) 
NITROGEN 14 TARGET 
One-Nucleon Transfer Reactions 
Importance of two-step process in '*N(p,p’)’*N(2.31 MeV) 
reaction, 7:26999 (NSSRP—31) 
Reactions 


14N(p,2p)*C reaction with 50 MeV protons, 7:26991 (INIS- 
mf—6819) 
NITROGEN 15 REACTIONS 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
NITROGEN COMPOUNDS 


Spectra 
Kinetics of the reaction of Cl and CINO and CINO; and the 
photochemistry of CINO:, 7:25549 
Chemical Reaction Kinetics 
Kinetics of the reaction of Cl and CINO and CINO; and the 
photochemistry of CINOs, 7:25549 


Review of experimental methods for determining effective 
diffusivities in catalyst pellets, 7:24176 (CSIR-CENG—319) 
NITROGEN DIOXIDE 
Air Pollution Control 
Evaluation of Tenax-gc and Xad-2 as polymer adsorbents for 
sampling fossil fuel combustion products containing nitrogen 
oxides, 7:26068 
Ecological Concentration 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Electron Spin Resonance 
ESR studies of NO adsorbed on surfaces. Analysis of motional 
dynamics, 7:25547 





Monitoring 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
NITROGEN FLUORIDES 


Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Reactions 


XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
NITROGEN IONS 
Electron-Ion Collisions 
Electron ionization of some low-Z ions in the plane-wave Born 
approximation, 7:26846 
Ton-Atom Collisions 
Electron loss from atomic hydrogen in collisions with 
multicharged ions, 7:26821 (ORNL—5787) 
NITROGEN MUSTARD 
Synergism 
Radiation biology and oncology, 7:26353 (LA—8948-PR) 
NITROGEN OXIDES 


See also NITRIC OXIDE ‘ 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Model for the progressive combustion analysis of carbonaceous 
aerosol particles, 7:26023 (LBL—11990) 
Adsorption 
Absorption of NO by Fe*2.NTA solution, 7:26046 (LBL— 
11990) 
Air Pollution Control 
Absorption of NO by Fe**.NTA solution, 7:26046 (LBL— 
11990) 
Atmospheric Chemistry 
Acidity problem: its nature, causes, and possible solutions, 
7:24942 
Activated carbon catalyzed oxidation of aqueous S(IV) species, 
7:26051 (LBL—11990) 
Aqueous reactions of nitrite and bisulfite, 7:26017 (LBL— 
11990) 
Importance of soot particles and nitrous acid oxidizing SO. in 
atmospheric aqueous droplets, 7:26018 (LBL—11990) 
Kinetics of the reaction between NH2OH and SO, in aqueous 
solutions, 7:26019 (LBL—11990) 
Chemical Reaction Kinetics 
Kinetic studies of reactions involved in the interaction between 
SO, and NO/sub x/ in aqueous solutions, 7:26044 (LBL— 
11990) 
Reactions of sulfite and nitrite ions in aqueous solutions, 
7:26045 (LBL—11990) 
Ecological Concentration 
Concentrations of reactive gases at the Chester station, 7:26042 
(DOE/EML—399) 
Monitoring 
The 1979 CEC remote sensing campaign, 7:26057 (MEMO- 
FL—1980/12/20) 
Toxicity 
Effect of O; and Os; + NO on growth of tree seedlings, 
7:26510 
Estimation of adverse effects of air pollution on Danish forests, 
7:26145 
2-NITROINIDAZOLE 
See MISONIDAZOLE 
OSAMINES 


Toxicity 
Use of liver cell cultures in mutagenesis studies, 7:26500 
NITROUS OXIDE 
Ecological Concentration 
Combustion-generated pollutants, 7:26047 (LBL—11990) 
Photolysis 
Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
NOBELIUM ISOTOPES 
Isotope Production 
Production of heavy actinides from interactions of '*O, '*O, 
Ne, and **Ne with **Cm, 7:27299 
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NOBLE GASES 
See RARE GASES 
NOISE POLLUTION ABATEMENT 
Pacific Ocean 
Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 2: Pacific Basin, August 
1980. Final report, 7:26153 (NASA-CR—152357-VOL-2) 
Planning 
Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 1: Europe, July 1980. 
Final report, 7:26152 (NASA-CR—152356) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Neutron Radiography 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 
Professional Personnel 
NDE techniques and technicians, 7:24889 
NONLINEAR PROBLEMS 
Regression Analysis 
Nonlinear regression and the principle of least squares: a 
method of evaluating the constants and a new method for 
calculating variances and covariances, 7:27411 (BM-RI— 
6900) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NON-PROLIFERATION TREATY 
Feasibility Studies 
National security and the comprehensive test ban treaty, 
7:24956 (UCRL—84848) 
NORBORNADIENE 
Isomerization 
Ligand control of the mechanism of photosensitization by 
copper(I) compounds, 7:25606 
Photochemical Reactions 
Ligand control of the mechanism of photosensitization by 
copper(I) compounds, 7:25606 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN RHODESIA 
See ZAMBIA 
NORTHWEST TERRITORIES 
Uranium Deposits 
From armchair geology to a deposit in a new uranium 
province, 7:24359 
NORWAY 
Acid Rain 
Acid precipitation impact on terrestrial and aquatic systems in 
Norway, 7:26078 
Continental Shelf 
Plan for technological research and development related to the 
petroleum activities on the Norwegian continental shelf 
1981-85. Appendixes: 1. Technical challenges; 2. Research 
requirements; 3. High priority programmes, 7:24282 


Operations 
Plan for technological research and development related to the 
petroleum activities on the Norwegian continental shelf. 
Main report 1981-85, 7:24281 
Petroleum Industry 
Plan for technological research and development related to the 
petroleum activities on the Norwegian continental shelf. 
Main report 1981-85, 7:24281 
Plan for technological research and development related to the 
petroleum activities on the Norwegian continental shelf 
1981-85. Appendixes: 1. Technical challenges; 2. Research 
requirements; 3. High priority programmes, 7:24282 
Terrestrial Ecosystems 
Acid precipitation impact on terrestrial and aquatic systems in 
Norway, 7:26078 
NOSE 
Anatomy 
Comparative upper respiratory tract anatomy, 7:26331 (UCD— 
472-126) 
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BWR feedwater nozzle and control-rod-drive return line 
nozzle cracking, 7:24883 


Design and project status of the National Synchrotron Light 
Source; storage rings (2.5 GeV, 0.7 GeV) for the generation 
poem yrs dem. Apearcharstdethan 7:25886 

N-TYPE CONDUCTORS 


Chemically derivatized semiconductor photoelectrodes: a 
technique for the stabilization of n-type semiconductors, 
7:24636 


Chemically derivatized semiconductor photoelectrodes: a 
technique for the stabilization of n-type semiconductors, 
7:24636 

NUCLEAR CASCADES 

Taking account of surface effects in the intranuclear cascade 

method, 7:27341 (INIS-mf—6819) 
Collective Model 

Nuclear fluid dynamics versus intranuclear cascade—possible 
evidence for collective flow in central high-energy nuclear 
collisions, 7:27369 

NUCLEAR DATA COLLECTIONS 
Computer Codes 

MATXS-TRANSX system and the CLAW-IV nuclear data 

library, 7:27393 
Evaluation 


Open problems in nuclear data evaluations, 7:27628 
NUCLEAR ENERGY 
Public Opinion 
Nontechnical issues in waste isolation, 7:24964 


Aspects of dose criteria and radioactivity release limits in 
connection with nuclear explosions for peaceful purposes, 
7:26014 

Pulses 


Electromagnetic 
Nuclear pulse (I): awakening to the chaos factor, 7:26004 


Peaceful nuclear explosions V. Proceedings of a technical 
committee on the peaceful uses of nuclear explosions 
organized by the IAEA and held in Vienna, 22-24 
November 1976, 7:26015 

Uses 
Use of nuclear techniques for off-shore storage of liquid 


Mound Facility, 7:26002 (UCID—19240) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 


Accidents 
Congress should increase financial protection to the public 
from accidents at DOE nuclear operations, 7:24871 (EMD— 
81-111) 


Planning of medical radiation installation, 7:26307 
and scope of radiation monitoring. Chapter 2, 


methods in the field of radiation protection 
for nuclear facilities, 7:24940 
Radioactive Effiuents 
Sources of tritium, 7:24865 
NUCLEAR FORCES 

Description of the nucleus binding energy, mean square radii 
and single-particle self-consistent potential on basis of 
internucleonic forces, 7:27322 (INIS-mf—6819) 

Effective interaction of valent nucleons in nuclei, 7:27327 
(INIS-mf—6819) 


vailability 
Approaches to nuclar-fuel assurance: balancing 
nonproliferation with energy security, 7:24958 
Health Hazards 
Comparative risk assessment in the energy industry, 7:24941 
Risk Assessment 
Comparative risk assessment in the energy industry, 7:24941 
NUCLEAR INDUSTRY 
Radiation Protection 
Equity aspects of risk management: trade-offs between public 
and occupational hazards in the nuclear industry, 7:24885 
NUCLEAR INSURANCE 
should increase financial protection to the public 


Congress 
from accidents at DOE nuclear operations, 7:24871 (EMD— 
81-111) 
NUCLEAR MATERIALS DIVERSION 
Detection 
Application of a 14 MeV neutron source to the detection of 
special nuclear material diversion, 7:24416 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 


High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
24418 


High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 

Physical Protection 

Closed-loop control system for a plutonium nitrate storage and 

loadout area, 7:24417 
NUCLEAR MATTER 


Landau sum rules and spin tt Landau parameters with 
meson exchanges, 7:27362 (LBL—12652) 
Charge Distribution 
Distribution of matter and charge in nuclei and rotational 
spectra and transitions, 7:27321 (INIS-mf—6819) 
Equations of Motion 
Fluctuational corrections in equations of nuclear 
hydrodynamics, 7:27333 (INIS-mf_-6819) 
Equations of State 
Equation of state for hot dense nuclear matter, 7:27376 
(LYCEN—8102) 
Equation of state of hot dense matter and supernovae, 7:26572 
Fermi Gas Model 
Surface tension in heated nuclei, 7:27331 (INIS-mf—6819) 
Hydrodynamic Model 
Collective excitations of hydrodynamical type in nuclear 
matter, 7:27335 (INIS-mf—6819) 


Fluctuational corrections in equations of nuclear 
hydrodynamics, 7:27333 (INIS-mf—6819) 
Transformations 


Hot matter in nuclear collisions, 7:27357 (LBL—12652) 
Pion Condensation 
Relativistic nuclear matter stability to pion condensation, 
7:27334 (INIS-mf—6819) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
Quality Assurance 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
Radiation Detectors 
Charge splitting resistive layer for a semiconductor gamma 
camera (Patent), 7:26292 





NUCLEAR MODELS 
Radiation Protection 


Radiation Protection 
Status of radiation safety in medical institutions in India and 
measures to minimize occupational and populational 
ure, 7:26308 
NUCLEAR MODELS 


See also COLLECTIVE MODEL 
EXCITON MODEL 
FERMI GAS MODEL 
QUASIPARTICLE-PHONON MODEL 
SPHERICAL MODEL 


Description of the nucleus binding energy, mean square radii 
and single-particle self-consistent potential on basis of 
internucleonic forces, 7:27322 (INIS-mf—6819) 

Distribution of matter and charge in nuclei and rotational 
spectra and transitions, 7:27321 (INIS-mf—6819) 

NUCLEAR PHYSICS 
Counting Techniques 

Monte Carlo/data hybrid: A general technique to measure 

detection efficiency, 7:26934 
Methods 


Monte Carlo/data hybrid: A general technique to measure 
detection efficiency, 7:26934 
Meetings 
Proceedings of the international meeting on problems of 
mathematical simulation in nuclear physics researchs, 
7:26929 (JINR—D-1011-81-622) 
Research Programs 
Physics at the 16MV tandem of Strasbourg. Present and future, 
7:26933 (LYCEN—8102) 
NUCLEAR POTENTIAL 
See also FISSION BARRIER 
OBE Model 
Nucleon optical potential in the OBER model, 7:27346 (INIS- 
mf—6819) 
NUCLEAR POWER PLANTS 
Economics 
Nuclear power in India, 7:24832 
Nuclear power in the Indian energy context, 7:24833 
Fuel Cycle 
Nuclear power in India, 7:24832 
Fuel Element Failure 
Film boiling and vapor explosions from small spheres, 7:24893 
Fuel Rods 
Application of computed tomography techniques to pinhole 
images of nuclear-reactor test fuel rods, 7:24858 
Nondestructive Testing 
NDE techniques and technicians, 7:24889 


Dilatometer (Patent), 7:24853 


Nuclear power in the Indian energy context, 7:24833 
Quality Assurance 
How to use QA in NDE operations, 7:24852 (UCID—19240) 
Radioactive Effluents 
Radioactive material released from nuclear power plants in 
1978, 7:24863 
Radioactive Wastes 
Radioactive material released from nuclear power plants in 
1978, 7:24863 
Reactor Accidents 
Film boiling and vapor explosions from small spheres, 7:24893 
Reactor Instrumentation 
Some possible ways to improve nuclear power-plant 
instrumentation, 7:24860 
Reactor Kinetics 
On the homogenization of uniform lattices, 7:24848 
Reactor Lattices 
On the homogenization of uniform lattices, 7:24848 
Reactor Operators 
Human error: An essential problem of nuclear power plants, 
7:24874 (KFK—3070) 
NUCLEAR RADII 
Description of the nucleus binding energy, mean square radii 
and single-particle self-consistent potential on basis of 
internucleonic forces, 7:27322 (INIS-mf—6819) 
Vacuum States 
Vacuum fluctuation effect on the mean square radii of nuclei, 
7:27324 (INIS-mf—6819) 
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NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt 
nuclear reaction products, e.g., gamma rays, neutrons, or 
charged particles.) 
Data Acquisition 
Data acquisition with a nuclear microprobe, 7:25511 
NUCLEAR REACTION KINETICS 
Study on initial- and final-state interactions in nuclear 
reactions, 7:27337 (INIS-mf—6819) 
NUCLEAR REACTIONS 


See also CHARGED-PARTICLE REACTIONS 
COMPOUND-NUCLEUS REACTIONS 
HADRON REACTIONS 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 


Nonadiabatic effects in nuclear reactions, 7:27339 (INIS-mf— 
6819) 
Boltzmann Equation 
Boltzmann-equation approach to high-energy nucleus-nucleus 
collisions, 7:27358 (LBL—12652) 
Dyson Representation 
Dyson equation and semiclassical representation in the 
nonstationary theory of nuclear reactions, 7:27345 (INIS- 
mf—6819) 
Equations of Motion 
Interaction and collective effects in classical-equations-of- 
motion calculations, 7:27359 (LBL—12652) 
Evaporation Model 
Explosion-evaporation model for fragment production in 
intermediate-energy nuclear collisions, 7:27355 (LBL— 
12652) 
Exciton Model 
Exact solution of the exciton model master equations for 
nuclear reactions, 7:27375 
Final-State Interactions 
Study on initial- and final-state interactions in nuclear 
reactions, 7:27337 (INIS-mf—6819) 
Inelastic Scattering 
Inelastic scattering near Coulomb barrier and nuclear surface 
shape, 7:27141 (INIS-mf—6819) 
Mechanics 
Statistics versus dynamics in intermediate energy heavy ion 
reactions, 7:27353 (LBL—12652) 
Multiplicity 
Analysis of nucleon and heavy nucleus collisions at energies 
greater than 10 TeV, 7:26882 (LBL—12652) 
Nuclear Models 
Exactly solvable model of multichannel nuclear reactions, 
7:27351 (ITEF—5(1981)) 
Nuclear Theory 
Coulomb effects in multi-channel K-matrix approach to the 
nuclear reaction theory, 7:27336 (INIS-mf—6819) 
Proximity 
Nucleus-nucleus proximity imaginary potential, 7:27364 
(LBL—12652) 


Possible role of six-quark shell states in nuclear reactions, 
7:27118 (INIS-mf—6819) 
Regge Trajectories 
Quark recombination in inclusive spectra, 7:27365 (LBL— 
12652) 
Semiclassical Approximation 
Dyson equation and semiclassical representation in the 
nonstationary theory of nuclear reactions, 7:27345 (INIS- 
mf—6819) 
Statistics 
Statistics versus dynamics in intermediate energy heavy ion 
reactions, 7:27353 (LBL—12652) 
Vertex Functions 
To the problem of determination of the nuclear vertex constant 
for charged particles, 7:27143 (INIS-mf—6819) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE 
Separable spin-multipole forces and magnetic resonances in the 
spherical nuclei, 7:27328 (INIS-mf—6819) 
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Equations of Motion 
Equations of motion for magic +- nucleon” type nuclei with 
accounting for correlations in the ground state, 7:27325 
(INIS-mf—6819) 


Isospin 

Isotopic structure of effective interaction depending on density, 

7:27326 (INIS-mf—6819) 
Quantum Field Theory 

Relativistic quantum field theory of nuclear structure, 7:27352 

(LBL—12652) 
Research Programs 

Studies of nuclear spectroscopy with the on-line isotope 

separator ‘Isolde’, 7:27204 (LYCEN—8102) 
NUCLEAR TRADE 
Non-Proliferation Policy 
Approaches to nuclar-fuel assurance: balancing 
nonproliferation with energy security, 7:24958 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Energy Spectra 

Recent developments in the dosimetry of the Hiroshima- 

Nagasaki survivors, 7:26132 (PNL-SA—9934) 
Quality Assurance 

How to use QA in NDE operations, 7:24852 (UCID—19240) 

Quality assurance for Group M-5, Los Alamos National 
Laboratory, 7:25998 (UCID—19240) 

Quality assurance applications in the nondestructive evaluation 
section at LLNL, 7:26000 (UCID—19240) 

Quality assurance program for nondestructive testing, Pantex 
Plant, Mason and Hanger, Silas Mason Co., Inc., 7:25995 
(UCID— 19240) 

Quality assurance in our NDE program, 7:25636 (UCID— 
19240) 

Quality in NDE operations at Bendix, Kansas City Division, 
7:26003 (UCID— 19240) 

Quality NDT operations at Rockwell: Rocky Flats Plant, 
7:26001 (UCID— 19240) 

Quality program plan, 7:25997 (UCID—19240) 

SNLL quality program plan objectives, 7:25999 (UCID— 
19240) 

NUCLEASES 
Biological Effects 

Apurinic/apyrimidinic endonuclease sensitive sites as 
intermediates in the in vitro degradation of deoxyribonucleic 
acid by neocarzinostatin, 7:26266 

NUCLEATION 
Kinetics 
Void nucleation at heterogeneities, 7:25239 
NUCLEI 
See also COSMIC NUCLEI 


INTERMEDIATE MASS NUCLEI 
ISOMERIC NUCLEI 
LIGHT NUCLEI 
MAGIC NUCLEI 
MIRROR NUCLEI 
ODD-EVEN NUCLEI 
ODD-ODD NUCLEI 
Binding Energy 
Description of the nucleus binding energy, mean square radii 
and single-particle self-consistent potential on basis of 
internucleonic forces, 7:27322 (INIS-mf—6819) 
Energy-Level Transitions 
Influence of the electron shell of an atom on the decay 
constant, 7:27132 (INIS-mf—6819) 
Hadron Reactions 
Backward emission in hadron-nucleus collisions, 7:27366 
(LBL—12652) 
Multipoles 
Multipole operators in semileptonic weak and electromagnetic 
interactions with nuclei. II. General single-particle matrix 
elements, 7:27374 


Proton Reactions 
Backward emission in hadron-nucleus collisions, 7:27366 
(LBL—12652) 
NUCLEIC ACIDS 


See also DNA 
RNA 


Molecular Structure 
Secondary structure of single-stranded nucleic acids, 7:26268 
NUCLEON REACTIONS 
See also ANTIPROTON REACTIONS 


Capture 
Description of nucleon radiative capture in the framework of 
the quasi-particle phonon model, 7:27338 (INIS-mf—6819) 
Inelastic Scattering 
Contribution of coherent excitations of lambda <= 3 
multipolarity into a hard part of spectra of nucleon and 
heavy ion inelastic scattering, 7:27152 (INIS-mf—6819) 
Mathematical Models 
Analytical calculation of double differential cross sections for 
intermediate-energy nucleon reactions with nuclei, 7:27139 
(INIS-mf—6819) 
NUCLEON-HYPERON INTERACTIONS 
Central Potential 
AN potential from analysis of the 1s-shell hypernuclei and of 
low-energy Ap scattering (hypernuclei with A =3-5), 7:26939 
(INIS-mf—6819) 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
Isospin 


Isotopic structure of effective interaction depending on density, 
7:27326 (INIS-mf—6819) 
Quark Model 
Possible role of six-quark shell states in nuclear reactions, 
7:27118 (INIS-mf—6819) 
Skyrme Potential 
Effective interaction of valent nucleons in nuclei, 7:27327 
(INIS-mf—6819) 
NUTS (SEEDS) 
See SEEDS 


¢] 


OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAKS 


Modifications of chemical contents of precipitation by passage 
through oak forests, 7:26521 
OCEAN THERMAL POWER PLANTS 
Capitalized Cost 
Capital-cost-system optimization of OTEC power modules, 
7:24669 


Mini-OTEC operational results, 7:24666 
Heat Engines 
OTEC pilot plant heat engine, 7:24667 
Heat Exchangers 
In situ biofouling of Ocean Thermal Energy Conversion 
(OTEC) evaporator tubes, 7:24668 
OTEC pilot plant heat engine, 7:24667 


Radial source-sink flow in stratified ocean, 7:24665 


Optimization 
Capital-cost-system optimization of OTEC power modules, 
7:24669 


Performance 
Mini-OTEC operational results, 7:24666 
OCEANS 
See SEAS 





OCTADECANOIC ACID 
Surface Tension 


OCTADECANOIC ACID 
Surface Tension 
Solvent effects on surfactant monolayers adsorbed on water, 
7:24483 
ODD-EVEN NUCLEI 
E0-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
E2-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
Energy Levels 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
M1-Transitions 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
Quadrupole Moments 
Interacting boson—Fermion model of collective states I. The 
spin (6) limit, 7:27371 
ODD-ODD NUCLEI 
Nucleon-Nucleon Potential 
Three-particle internucleon forces and two-quasi-particle state 
splitting in even-even and odd-odd nuclei, 7:27318 (INIS- 
mf—6819) 
Wave Functions 
Three-particle internucleon forces and two-quasi-particle state 
splitting in even-even and odd-odd nuclei, 7:27318 (INIS- 
mf—6819) 
OFFICE BUILDINGS 
Energy Efficiency Standards 
Evaluation of the nonresidential energy conservation building 
standards of the State of Colorado, 7:25125 (NBS-Special 
Pub—608 


) 
Heat Gain 
Low resolution infrared building thermography in a 
subtropical environment, 7:24716 


Thermography 

Low resolution infrared thermography in a 

subtropical environment, 7:24716 
Temperature Control 

Thermal comfort in an era of energy shortage, 7:26419 (A— 

093193) 
Tolerance 

Thermal comfort in an era of energy shortage, 7:26419 (A— 

093193) 
OFFSHORE DRILLING 
Environmental Effects 

Effect of long term exposure to drilling fluids on the structure 
of the fouling community on a semi-submersible 
drilling vessel, 7:24304 (CONF-800172—(Vol.1)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. IV. The effects of 
drilling discharges on the benthic community, 7:24300 
(CONF-800172—(Vol.1)) 

Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 

Induced sedimentation, accumulation and transport resulting 
from exploratory drilling discharges of drilling fluids and 


cuttings on the Southern California Outer Continental Shelf, 


7:24294 (CONF-800172—(Vol.1)) 

Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) 

Petroleum hydrocarbons in sediment resulting from drilling 
discharges from a production platform in the North Sea, 
7:24301 “(CONF- -800172—(Vol.1)) 

Environmental Impacts 

Barium in marine environment: a potential indicator of 
contamination, 7:24308 (CONF-800172—(Vol.2)) 

Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 
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Bioavailability of selected metals from used offshore drilling 
muds to the clam cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 

Bioavailability of toxic constituents of used drilling muds, 
7:26434 (CONF-800172—(Vol.2)) 

Comparative toxicity of four used offshore drilling muds to 
several species of marine animals from the Gulf of Mexico, 
7:26429 (CONF-800172—(Vol.2)) 

Effects of barite and used drilling muds on crustaceans, with 
particular reference to the grass shrimp, Palaemonetes pugio, 
7:26431 (CONF-800172—(Vol.2)) 

Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 

Influence of a used chrome lignosulfonate drilling mud on the 
survival, respiration, feeding activity and net growth 
efficiency of the opossum shrimp Mysidopsis almyra, 7:26432 
(CONF-800172—(Vol.2)) 

Short and long term effects of used drilling fluids on marine 
organisms, 7:26430 (CONF-800172—(Vol.2)) 

Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 

Water column characterization of drilling fluids dispersion 
from an offshore well on Tanner Bank, 7:24293 
(CONF-800172—(Vol.1)) 

Waste Disposal 

Physical aspects of disposal of drilling mud and cuttings in 
shallow ice covered Arctic Seas, 7:24306 (CONF-800172— 
(Vol.1)) 

Use of radioactive tracers to measure the dispersion and 
movement of a drilling mud plume off Tanner Bank, 
California, 7:24310 (CONF-800172—(Vol.2)) 

Water Pollution 

Water column characterization of drilling fluids dispersion 
from an offshore well on Tanner Bank, 7:24293 
(CONF-800172—(Vol.1)) 

OFFSHORE PLATFORMS 
Environmental Effects 

Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 

Petroleum hydrocarbons in sediment resulting from drilling 
discharges from a production platform in the North Sea, 
7:24301 (CONF-800172—(Vol. 1)) 

Environmental Impacts 
Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 
Stress Analysis 
Use of potential Se Sens SE 
offshore structures, 7:24 
Wave Forces 

Use of potential flow theory in evaluating wave forces on 

offshore structures, 7:24768 
OHIO 


Energy Consumption 
consumption : Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
82-101478) 


Surveys 
GSA Cincinnati ‘81 field trip ooo Volume II. 


Economic geology, 
OHIO VALLEY REGION 
Coal Industry 
A baseline assessment of coal industry structure in the Ohio 
River Basin energy study region, 7:24278 (PB—82-103615) 
Coal Mines 
Coal mine siting for the Ohio River Basin energy study, 
7:24248 (PB—82-108119) 
Electric Utilities 
An economic analysis of the electric utility sector in the Ohio 
River Basin region, 7:25046 (PB—82-103268) 
Energy Source Development 
Ohio River Basin energy study: social values and energy 
policy, 7:24922 (PB—82-101494) 
Regional Analysis 
West virginia baseline, 7:26194 (PB—82-103672) 


structure, 7:24331 
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Surface Mining 
A land use analysis of existing and potential coal surface 
mining areas in the Ohio River Basin energy study region, 
7:24246 (PB—82-105172) 
Thermal Power Plants 
Potential water quantity and water quality impacts of power 
plant development scenarios on major rivers in the Ohio 
Basin, 7:24818 (PB—82-102401) 
The Ohio River Basin energy facility siting model. Volume I: 
methodology, 7:24819 (PB—82-102591) 
BURNERS 


Economics of air gasification for retrofitting oil/gas boilers, 
7:25679 
OIL SANDS 
Carbonization 
Carbonization and gasification of carbonaceous solids (Patent), 
7:24221 
Gasification 
Carbonization and gasification of carbonaceous solids (Patent), 
7:24221 
In-Situ Processing 
US tar sands: drawing interest but no mega-projects are on the 
horizon, 7:24334 


US tar sands: drawing interest but no mega-projects are on the 
horizon, 7:24334 
OIL SHALE DEPOSITS 
Comparative Evaluations 
Comparative analysis of nine selected oil shale properties, 
7:24329 


Geohydrology and surface water hydrology programs of the 
equity/DOE BxX in situ oil shale project Rio Blanco County, 
Colorado, 7:24338 

OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
Environmental Impacts 

Oil shale, 7:26062 (PNL—4100-Pt.3) 

Terrestrial effects of oil shale development, 7:24343 (PNL— 
4100-Pt.2) 

Resource Development 

Terrestrial effects of oil shale development, 7:24343 (PNL— 
4100-Pt.2) 

OIL SHALE PROCESSING PLANTS 
Land Pollution 

Alkylpyridines in surface waters, groundwaters, and subsoils of 

a drainage located adjacent to an oil shale facility, 7:24344 
Loan Guarantees 

Oil Shale Corporation loan guarantee contract, 7:24342 

(EMD—381-142) 
Water Pollution 
Alkylpyridines in surface waters, groundwaters, and subsoils of 
a drainage located adjacent to an oil shale facility, 7:24344 
OIL SHALES 
See also BLACK SHALES 
Carbonization 
Carbonization and gasification of carbonaceous solids (Patent), 
7:24221 
Chemical Analysis 
Analytical chemistry of oil shale, 7:24339 (LA—8948-PR) 
Combustion Properties 
Propagation and extinction of combustion fronts in crushed oil 
shale, 7:24340 
Energy Source Development 
Oil shale: a framework for development, 7:24345 
Explosive Fracturing 
True in-situ fracturing experiment--final results, 7:24332 
Fluidized-Bed Combustion 

Fluidized combustion of fuels with different ash contents, 

7:24270 
Gasification 

Carbonization and gasification of carbonaceous solids (Patent), 

7:24221 


Utilization of oil shales and basic research in organic 
geochemistry, 7:24330 (CONF-801249—) 


Isotope Ratio 


Hydraulic Fracturing 
True in-situ fracturing experiment--final results, 7:24332 
In-Situ Retorting 
Geohydrology and surface water hydrology programs of the 
equity/DOE BX in situ oil shale project Rio Blanco County, 
Colorado, 7:24338 
Laboratory study of true in situ combustion retorting of oil 
shale using large blocks of oil shale, 7:24336 
Model capabilities for in-situ oil shale recovery, 7:24335 
True in-situ fracturing experiment--final results, 7:24332 
Modified In-Situ Processes 
Model capabilities for in-situ oil shale recovery, 7:24335 
Pyrolysis 
Isothermal oil shale pyrolysis - 2. kinetics of product formation 
and composition at various pressures, 7:24333 
Research Programs 
Future directions for Federal support of coal liquefaction, 
7:24202 
Retorting 
Changes in iron minerals during oil-shale retorting, 7:24337 
Toxicity 
Long-term epidermal carcinogenicity studies, 7:26453 (LA— 
8948-PR) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Dissolution 
Oil slick dispersal mechanics. Final report, 7:24247 (PB—82- 
105560) 
Environmental Impacts 
A climatological oil spill planning guide. number 2. Gulf of 
Maine/Georges Bank, 7:24291 (AD-A—103818/1) 
Gulf of Maine 
A climatological oil spill planning guide. number 2. Gulf of 
Maine/Georges Bank, 7:24291 (AD-A—103818/1) 
Water Pollution Abatement 
Guide for spill prevention control and countermeasure 
inspectors. Final report, 7:26224 (PB—82-115296) 
OIL WELLS 
See also PETROLEUM 
Explosive Stimulation 
New perspective on well shooting--behavior of deeply buried 
explosions and deflagrations, 7:24286 
Radioactivity Logging 
Use of nuclear techniques in oil well logging, 7:25994 
OIL-EXPORTING COUNTRIES 


New forms of international cooperation: an evaluation of 
proposals for international supply-price agreements for crude 
oil, 7:25008 
Political Aspects 
Negotiating power of oil: the Mexican case, 7:25005 
OIL-IMPORTING CO 
International Cooperation 
New forms of international cooperation: an evaluation of 
proposals for international supply-price agreements for crude 
oil, 7:25008 
Political Aspects 
Negotiating power of oil: the Mexican case, 7:25005 
OILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
Biosynthesis 
Photobiological production of fuels by microalgae, 7:24434 


Analysis 

13C-"2C analysis of vegetable oils, starches, proteins, and soy- 

meat mixtures, 7:25530 
Financial Incentives 

Possibilities and limits of using biomass as substitutes for 
exhaustible resources: a systems-analysis approach of 
producing fuels from rape-seed in the Federal Republic of 
Germany, 7:24629 

Ratio 


13C.12C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
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OLEFINS 
See ALKENES 
OMEGA-784 RESONANCES 
Photoproduction 
Quasielastic omega photoproduction at 50—130 GeV, 7:26891 
Radiative Decay 
Quasielastic omega photoproduction at 50—130 GeV, 7:26891 
ONE-NUCLEON TRANSFER REACTIONS 
Inelastic Scattering 
Importance of two-step process in '*N(p,p’)'*N(2.31 MeV) 
reaction, 7:26999 (NSSRP—31) 
Reactions 
Proton-hole excitations in ®°',2* Au from *2,2*Hg(t vector,a) 
reactions, 7:27281 
ONIONS 
Drying 


Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—81-05) 
ON-LINE CONTROL SYSTEMS 
Microprocessors 


Accelerator control systems without minicomputers, 7:25859 
Microprocessors in the SNS, 7:25860 


Continuing development of the SPS computer control system, 
7:25862 
ON-LINE MEASUREMENT SYSTEMS 
Design 
Radio frequency monitoring of generators, 7:24806 (EPRI- 
EL—2211) 
Very low (0.1 Hz) testing of rotating machinery insulation, 
7:24807 (EPRI-EL—2211) 
Operation 
Radio frequency monitoring of generators, 7:24806 (EPRI- 
EL—2211) 
Very low (0.1 Hz) testing of rotating machinery insulation, 
7:24807 (EPRI-EL—2211) 
ON-SITE POWER GENERATION 
Economic Analysis 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
Feasibility Studies 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
ONSLOW BAY 
Geography 


Relation of concentration and size distribution of suspended 
particulate matter to hydrography in Onslow Bay, North 
Carolina, 7:26200 

Zooplankton distribution as related to summer hydrographic 
conditions in Onslow Bay, North Carolina, 7:26201 

Temperature Distribution 
Relation of concentration and size distribution of suspended 
particulate matter to hydrography in Onslow Bay, North 
Carolina, 7:26200 
ONTARIO 
Power Systems 
Transmission planning considerations in Ontario Hydro, 
7:25042 (EPRI-EL—2190) 
OPEC 
(Organization of Petroleam Exporting Countries.) 
Forecasting 
Can OPEC survive the glut. Research Memorandum No. 112, 
7:24996 (HI—3401-P) 
Developments in the world oil market, 7:24290 
OPTICAL FILTERS 

Resonance 

Isotropically sensitive optical filter employing atomic 
resonance transitions (Patent), 7:25987 
OPTICAL MODELS 
Nuclear Potential 
New method of particle scattering amplitude calculation for an 
optical potential, 7:27142 (INIS-mf—6819) 
Nucleon optical potential in the OBER model, 7:27346 (INIS- 
mf—6819) 
OPTICAL SCANNERS 
Fission track recorder techniques for fission rate measurements, 
7:25980 


ERA Vol. 7, No. 9 / 2048 


ORBITAL SOLAR POWER PLANTS 
Energy Analysis 
Net energy analysis of space power satellites, 7:24642 
Microwave Power Transmission 
Net energy analysis of space power satellites, 7:24642 
OREGON 
Geothermal District Heating 
Community planning for geothermal district heating: a case 
study of Klamath Falls, Oregon, 7:24751 (WAOENG—%1- 
05) 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 


See also CARBOXYLIC ACIDS 
HUMIC ACIDS 


Syntheses with stable isotopes of carbon, nitrogen, and oxygen, 
7:25599 
ORGANIC COMPOUNDS 


See also ALDEHYDES 
AMINES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Adsorption Isotherms 
Natural restoration of ground water in UCG, 7:24161 (CONF- 
810923—) 
Chemical Preparation 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Ecological Concentration 
Organic contaminants, 7:26048 (LBL—11990) 


Organic synthesis with stable isotopes, 7:25617 (LA—8948-PR) 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
ORGANIC FLUORINE COMPOUNDS 


See also FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 


Crystal Structure 
Neutron diffraction at 20 K and ab initio molecular-orbital 
studies of the structure of monofluoroacetamide, 7:25491 
Infrared Spectra 
Fluosilicate impurity in infrared spectra of pyrolyzates of 
fluorocarbon resins, 7:25601 
Neutron Diffraction 
Neutron diffraction at 20 K and ab initio molecular-orbital 
studies of the structure of monofluoroacetamide, 7:25491 
Pyrolysis Products 
Fluosilicate impurity in infrared spectra of pyrolyzates of 
fluorocarbon resins, 7:25601 
ORGANIC HALOGEN COMPOUNDS 


See also HALOGENATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS 


Raman Spectra 
Resonance Raman spectra of some radiolytically prepared 
halogen derivatives of para-benzosemiquinone radical anion, 
7:26824 
ORGANIC INSULATORS 
Performance 
Status of organic insulators for magnets, 7:27516 (CONF- 
801237—) 
Performance Testing 
Organic insulator program at NBS, 7:27518 (CONF-801237—) 
Physical Radiation Effects 
Magnet materials studies in the Solid State Division, ORNL, 
7:25439 (CONF-801237—) 
Organic insulator studies at Los Alamos, 7:27524 (CONF- 
801237—) 
Perspectives on radiation effects in organic insulators, 7:25438 
(CONF-801237—) 
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Research Programs 
Proposed organic insulator studies at NBS, 7:27525 (CONF- 
801237—) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRYLONITRILE 
AMIDES 


AMINES 
AMINO ACIDS 
AZIDES 


BUDR 


CHLOROPHYLL 
FORMAMIDE 
ISOALLOXAZINES 
METHYLENE BLUE 
NITRILES 
NUCLEIC ACIDS 
PAN 

PEROXIDASES 
PORPHYRINS 
PROTEINS 
PYRIDINES 
QUINOLINES 
TRIAZINES 

UREA 


Chemical Reactions 
Simplified model for no formation from fuel-nitrogen in 
fluidized bed combustion, 7:24275 
Fluidized-Bed Combustion 
Influence of fuel nitrogen and volatiles content on the NO 
emission from the fluidized combustion of solid fuels, 
7:24273 
Simplified model for no formation from fuel-nitrogen in 
fluidized bed combustion, 7:24275 
ORGANIC POLYMERS 


See also POLYETHYLENE GLYCOLS 
POLYPHENYLS 
POLYVINYLS 
RESINS 


Comparative Evaluations 
Application of long-term chemical biobarriers for U-tailings, 
7:24407 (PNL—4100-Pt.2) 
Cross-Linking 
NMR relaxation study of crosslinked cis-1,4-polybutadiene, 
7:25600 
Spin-Lattice Relaxation 
NMR relaxation study of crosslinked cis-1,4-polybutadiene, 
7:25600 
ORGANIC SOLVENTS 
Boiling Points 
Effect of solvent initial boiling point (IBP) on dissolver 
performance, 7:24192 (DOE/OR/03054—4-Vol.2) 
Chemical Composition 
Recycle solvent characterization, 7:24190 (DOE/OR/03054— 
4-Vol.2) 
Evaluation 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods, 7:24187 (DOE/OR/03054—4-Vol.1) 
Fractionation 
Effect of solvent initial boiling point (IBP) on dissolver 
performance, 7:24192 (DOE/OR/03054—4-Vol.2) 
Recycle solvent characterization, 7:24190 (DOE/OR/03054— 
4-Vcl.2) 
Hy 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(October-December 1980), 7:24195 (DOE/OR/03054—4- 
Vol.2) 
Liquid Column Chromatography 
Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 
7:25505 
NMR Spectra 
Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 
7:25505 
Performance Testing 
Effect of solvent initial boiling point (IBP) on dissolver 
performance, 7:24192 (DOE/OR/03054—4-Vol.2) 
Recycle solvent characterization, 7:24190 (DOE/OR/03054— 
4-Vol.2) 


Analysis of coal conversion recycle solvents by liquid 
chromatography with nuclear magnetic resonance detection, 
7:25505 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-June 1981, 
7:24197 (DOE/PC/30080—S5) 

Recycle solvent characterization, 7:24190 (DOE/OR/03054— 
4-Vol.2) 

Specifications 
Start-up process solvent, 7:24178 (DOE/OR/03054—4-Vol.1) 


Cracking 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
ORGANIC SULFUR COMPOUNDS 


See also SULFONES 
THIOCYANATES 


Oxidation 
to achieve environmental compatibility (Dibuty]l 
sulfide, diphenyl sulfide), 7:24199 (LBL—11990) 
ORGANIC WASTES 
See also STILLAGE 
Anaerobic Digestion 
Application of recent developments in anaerobic waste water 
treatment to slaughterhouse wastes, (Germany), 7:24460 
Novel process for the anaerobic digestion of solid wastes 
leading to biogas and a compost-like material, 7:24459 
Two-phase anaerobic digestion of organic wastes, 7:24535 
(CONF-8110149—1) 
ORGANOMETALLIC COMPOUNDS 
Chemical Reactions 
Direct evidence for solvent coordination in migratory CO 
insertion, 7:25589 
Crystal Structure 
Metal alkoxides - models for metal oxides. 1. Preparations and 
structures of hexadecaalkoxytetatungsten compounds, 
W.(OR)e, where R = Me and Et, and 
octaoxo TOpOx inotetramolybdenum, 
Mo4(O)«(2-O)2(s-O)2(O-i-Pr)a(u-O-i-Pr)a(py)s, 7:25562 
ORIFICES 
Flow Blockage 
Vacuum chamber with a supersonic-flow aerodynamic window 
(Patent), 7:25673 
ORNL ISOCHRONOUS CYCLOTRON 
Ton Sources 
UNISOR isotope separator facility, 7:25827 
Isotope Separation 
UNISOR isotope separator facility, 7:25827 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Materials Testing 
Irradiation experiment status and schedule, 7:27531 
(DOE/ER—0045/7) 
Neutron Spectra 
Operation of the ORR spectral tailoring experiments ORR- 
MFE-4A and ORR-MFE-4B, 7:27530 (DOE/ER—0045/7) 
ORSAY SYNCHROTRON 
Research Programs 
Some developments of physics with accelerators, 7:25715 
(LYCEN—8102) 
ORSAY TANDEM ACCELERATOR 
Research Programs 
Some developments of physics with accelerators, 7:25715 
(LYCEN—8102) 
OSCILLATORS 
Performance 
Two frequency dye laser oscillator, 7:25658 (CERT—8/6069- 
RO) 


OSMIUM 186 TARGET 
Neutron Reactions 
Average /sup 186,187,188/Os(n,7) cross sections and the age 
of the galaxy via ™*’Re decay to '®’Os, 7:26571 





OSMIUM 187 TARGET 
Neutron Reactions 


OSMIUM 187 TARGET 
Neutron Reactions 
Average /sup 186,187,188/Os(n,y) cross sections and the age 
of the galaxy via '*’Re decay to '®’Os, 7:26571 
OSMIUM 188 TARGET 
Neutron Reactions 
Average /sup 186,187,188/Os(n,y) cross sections and the age 
of the galaxy via **’Re decay to '*’Os, 7:26571 
OSMIUM 193 
Neutron Reactions 
Present status of two successive neutron-capture cross sections. 
Use of chart of the nuclides (half-life), 7:27176 (JAERI-M— 
8769) 
OSMIUM ISOTOPES 
Neutron Reactions 
Cross sections for fast neutron on Se, Cd and Os isotopes, 
7:27200 
Excitation of collective states in nuclei with A approximately 
190-200 at low energy inelastic neutron scattering, 7:27273 
(INIS-mf—6819) 
OSTEOSARCOMAS 
Radioinduction 
Toxicology of ***Th in young adult beagles: potential 
relationship to the thorium fuel cycle, 7:26405 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
Mechanical Properties 
Formulations, simulations, and evaluations associated with 
thermo-mechanical and poro-elastic models for underground 
coal gasification, 7:24140 (CONF-810923—) 
Stress and time dependence of a Texas overburden, 7:24145 
(CONF-810923—) 
OXONIUM IONS 
Chemical Reaction Kinetics 
Photochemical generation of the acid-labile (8- 
hydroxyethyl)pentaaquochromium(III) ion, 7:25605 
OXYFLUORIDES 
Vibrational States 
Collision-induced energy flow between vibrational modes of 
small polyatomic molecules, 7:25558 
OXYGEN 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS? thermally activated batteries, 7:25513 
Affinity 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Biochemical Reaction Kinetics 
Membrane oxidative damage, 7:26251 (LBL—11990) 
Chemical Reaction Kinetics 
Flash photolysis of Os in O2 and O2 + He mixtures. Kinetics 
of O2('2/sub g/*) + Os and O('D) + He reactions, 
7:25607 
Processing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
Ionization 
Ionization energies and electron affinities of atoms up to neon, 
7:26834 
Ionization Potential 
Use of core electron binding energies for the comparison of 
valence-shell ionization potentials and the quantification of 
the bonding and antibonding character of molecular orbitals, 
7:25544 





Monitoring 
Determination of low-z elements simultaneously by *He- 
induced nuclear wastes, 7:26055 (LBL—11990) 
Neutron Reactions 
Neutron total cross sections of hydrogen, carbon, oxygen and 
iron from 500 keV to 60 MeV, 7:26960 
Nuclear Reaction Analysis 
Ion beam profiling of gettered oxygen in amorphous silicon 
films, 7:24586 
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Production 
Ruthenium-based mixed oxides as electrocatalysts for oxygen 
evolution in acid electrolytes, 7:25602 
Reduction 
Oxygen electrodes for energy conversion and storage 
report, 1 October 1979-30 September 1980, 7:25089 
(DOE/ET/25502—3) 
Vapor Pressure 
Comments on a model for isotope effects on Henry's law 
constants in aqueous solution, 7:25598 
OXYGEN 16 
Alpha Decay 
Reaction dependence of nuclear decay linewidths, 7:27020 
Energy Levels 
Caculation of **O nucleus energy levels with negative parity, 
7:26965 (INIS-mf—6819) 
Test of tetrahedral symmetry in the **O nucleus, 7:27017 
OXYGEN 16 REACTIONS 
Breakup Reactions 
Evidence for anomalous nuclei among relativistic projectile 
fragments at 2 A GeV, 7:27062 (LBL—12652) 
Nucleus Reactions 
Masses of **Pd, Pd, and Pd, 7:27192 
Production of heavy actinides from interactions of ‘*O, '*O, 
2°Ne, and **Ne with *“*Cm, 7:27299 
Deep Inelastic Heavy Ion Reactions 
Neutron emission in reactions induced with carbon, oxygen, 
and neon ions, 7:27243 (ORNL—5787) 
Fission 
Comparison of non-compound neutron and proton emission in 
16Q induced reactions on #**U at 310 MeV, 7:27300 


. Annual 


First results from the LBL 88-inch cyclotron hybrid streamer 
chamber, 7:27177 (LBL—12652) 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Fusion Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Superdeformed nuclei: a new frontier, 7:27074 
M 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Particle Production 
Particle production in nucleus-nucleus collisions at 4.5 
GeV/c/A incident momentum, 7:26996 (LBL—12652) 
Potential Scattering 
Model-independent potentials of proton and heavy ion 
scattering, 7:27347 (INIS-mf—6819) 
Resonance Scattering 
Resonances in *O+ **O, 7:27018 


Structure and decay of the highly mixed 13/2* states in *"'Er, 
7:27254 
Transfer Reactions 
First results from the LBL 88-inch cyclotron hybrid streamer 
chamber, 7:27177 (LBL—12652) 
Reactions of 142-MeV **O with ‘*Nd, 7:27188 (ORNL— 
5787) 
OXYGEN 16 TARGET 
Alpha Reactions 


Reaction parameters for heavy-ion collisions, 7:26931 
Boron 11 Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Electron Reactions 
Sum rules and the model Steinwedele-Jensen modified, 7:26970 
(INIS-mf—6819) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Iron 56 Reactions 
Relativistic a-particles emitted in Fe-nucleus interactions at 1.7 
A GeV, 7:26997 (LBL—12652) 
Oxygen 16 Reactions 
Resonances in *O+ '*O, 7:27018 
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Photonuclear Reactions 
Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 
Excitation of **O nucleus in electron-positron pair production, 
7:26988 (INIS-mf—6819) 
Pion Plus Reactions 
(*,p) and (7*,d) reactions on light nuclei, 7:27012 
Interference effects in pion double charge exchange, 7:27010 
Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 
Systematics in pion double charge exchange, 7:27011 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
OXYGEN 17 
Form Factors 
Three-body force effects in the '7O magnetic form factor, 
7:27007 
Isotope Effects 
Comments on a model for isotope effects on Henry’s law 
constants in aqueous solution, 7:25598 
Magnetic Resonance 
Optically detected ic resonance studies of photoexcited 
17Q-benzophenone. Orbital rotation in the lowest triplet 
state, 7:25576 
OXYGEN 17 TARGET 
Boron 10 Reactions 
Fusion cross sections for light systems, 7:27003 (ORNL—5787) 
Electron Reactions 
Three-body force effects in the '7O magnetic form factor, 
7:27007 
OXYGEN 18 
Mass Spectroscopy 
Search for anomalously heavy isotopes, 7:25777 (ANL/PHY— 
81-1) 
OXYGEN 18 REACTIONS 
Nucleus Reactions 
Production of heavy actinides from interactions of *O, **O, 
2°Ne, and **Ne with **Cm, 7:27299 
OXYGEN 18 TARGET 
Pion Plus Reactions 
(a*,p) and (7*,d) reactions on light nuclei, 7:27012 
Interference effects in pion double charge exchange, 7:27010 
Systematics in pion double charge exchange, 7:27011 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS 
Electron-Ion Collisions 
Electron ionization of some low-Z ions in the plane-wave Born 
approximation, 7:26846 
Ion Channeling 
Resonant coherent excitation of channeled ions, 7:27387 
(ORNL—5787) 
OXYGEN ISOTOPES 
Fractionation 
Stable isotope hydrology: deuterium and oxygen-18 in the 
water cycle. Technical reports series No. 210, 7:26544 
(STI/DOC— 10/210) 
Partition 
Direct determination of the oxygen isotope fractionation 
between quartz and magnetite at 600 and 800°C and 5 kbar, 
7:26560 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 


See FORMALDEHYDE 
OYSTERS 


Acute and sublethal effects of whole used drilling fluids on 
representative estuarine organisms, 7:24311 (CONF-800172— 
(Vol.2)) 

Bioavailability of selected metals from used offshore drilling 
muds to the clam Rangia cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 

OZONE 
Atmospheric Chemistry 

Study of the effectiveness of the C1X catalytic ozone loss 
mechanisms, 7:26065 


Biological Effects 

Influence of ozone on the presence of isoflavones in alfalfa 

foliage, 7:26495 
Ecological Concentration 

Concentrations of reactive gases at the Chester station, 7:26042 
(DOE/EML—399) 

Two-dimensional model studies of the effect of supersonic 
aircraft operations on the stratospheric ozone content, 
7:26025 (NASA-RP—1064) 

Environmental Impacts 

Two-dimensional model studies of the effect of supersonic 
aircraft operations on the stratospheric ozone content, 
7:26025 (NASA-RP—1064) 

Monitoring 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 

The 1979 CEC remote sensing campaign, 7:26057 (MEMO- 

FL—1980/12/20) 
Photolysis 

Flash photolysis of Os in O2 and O: + He mixtures. Kinetics 
of O2(?/sub g/*) + Os and O('D) + He reactions, 
7:25607 

Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
Toxicity 

Data-based ecological modeling of ozone air pollution effects 
in a southern California mixed conifer ecosystem, 7:26081 

Effect of O; and O; + NO: on growth of tree seedlings, 
7:26510 

Effects of SO and ozone on photosynthesis and leaf growth in 
hybrid poplar, 7:26515 

Estimation of adverse effects of air pollution on Danish forests, 
7:26145 

Multiple poilutant fumigations under near ambient 
environmental conditions using a linear gradient technique, 
7:26516 

Ozone injury to pines in the southern Sierra Nevada of 
California, 7:26520 


P 


PACIFIC NORTHWEST REGION 


Air quality constraints on implementing the National Energy 
Plan in Federal Region IX, 7:26151 (LBL—11990) 
Water Quality 
Water availability and quality consideration affecting energy 
futures in Federal Region IX, 7:26231 (LBL—11990) 
PACIFIC OCEAN 
See also BERING SEA 
Transport jet aircraft noise abatement in foreign countries: 
Growth, structure, impact. Volume 2: Pacific Basin, August 
1980. Final report, 7:26153 (NASA-CR—152357-VOL-2) 
PALLADIUM 
Catalytic Effects 
Heterogeneous hydrogenolysis of some fluorocarbons, 7:25595 
Lipophilic enterobactin analogues. Terminally N-alkylated 
spermine/spermidine catecholcarb< ides, 7:25584 





Process for recovery of palladium from nuclear fuel 
reprocessing wastes (Patent), 7:24385 


Modification of the sintering kinetics of palladium by a surface 
oxide, 7:25370 
PALLADIUM 100 
Mass 
Masses of *Pd, Pd, and }°Pd, 7:27192 
PALLADIUM 102 TARGET 
Proton Reactions 
Precision investigations of proton scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 





Proton Reactions 


PALLADIUM 104 TARGET 
Proton Reactions 
Precision investigations of proton scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 
PALLADIUM 106 TARGET 
Proton Reactions 
Precision investigations of scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 
PALLADIUM 108 TARGET 
Proton Reactions — 
Precision in tions of proton scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 
PALLADIUM 110 TARGET 


Proton Reactions 
Precision investigations of proton scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 
PALLADIUM 98 
Mass 
Masses of *Pd, *Pd, and Pd, 7:27192 
PALLADIUM 99 
Mass 
Masses of **Pd, Pd, and *Pd, 7:27192 
PALLADIUM ALLOYS 
Electric Conductivity 
Mass and lifetime enhancement due to disorder in Ag/sub 
c/Pd/sub 1-c/ alloys, 7:25361 
PALLADIUM ISOTOPES 
Neutron Reactions 
Neutron resonance parameters for palladium isotopes, 7:27201 
PALLADIUM OXIDES 


Sintering 
Modification of the sintering kinetics of palladium by a surface 
oxide, 7:25370 
PALLADIUM SILICIDES 
Metallography 


Equilibrium silicides of palladium, 7:25375 
X-Ray Diffraction 
Equilibrium silicides of palladium, 7:25375 
PAN 
(Pyridi hyd ry iphth L ) 
Toxicity 
Lichens as ecological indicators of photochemical oxidant air 
pollution, 7:26086 
PAPER 
Calibration 
Calibration of special water sensitive paper including droplet 
impaction at oblique angles, 7:25992 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC DISH REFLECTORS 
Design 
High performance solar tracking imaging concentrator, 7:24721 
(CONF-780447—) 


Fabrication 
High performance solar tracking imaging concentrator, 7:24721 
(CONF-780447—) 
Solar Tracking 
High performance solar tracking imaging concentrator, 7:24721 
(CONF-780447—) 
PARAFFINS 
See ALKANES 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE IDENTIFICATION 
Cherenkov Counters 
Cherenkov ring imaging systems for cosmic ray particle 
identification, 7:25946 
PARTICLE SIZE 
Measuring Methods 
Theoretical study of angular polarimetry for particle size 
measurement, 7:26028 
PARTICLE SIZE CLASSIFIERS 
Cascade Impactors 
Use of centripetal, opposing and inclined impaction flows for 
particle size pre sera 7:26091 
PARTICLES 
See also DROPLETS 
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Biological Effects 
Elastase secretion by macrophages challenged with fibrogenic 
and chemically reactive particulate matter, 7:26482 (UCD— 
472-126) 


Transport 
Particle and gas dry deposition: a review, 7:26126 
Processes 


High efficiency virtual impactor (Patent), 7:26063 
PARTICULATES 
Effects 
Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
Environmental Effects 
New application of the PNL long-range transport model to 
assess the air quality impacts of emitted fine particles, 
7:26124 
Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
Flocculation 
Ferrite flocculating system (Patent), 7:26209 


Status of chelation research: a review, 7:26393 
Spatial Distribution 
Relation of concentration and size distribution of suspended 
particulate matter to hydrography in Onslow Bay, North 
Carolina, 7:26200 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
Uptake 
In vitro tests for determining the carcinogenic potential of 
spent shale particulates, 7:26460 (LA—8948-PR) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTONS 
Particle Production 
Production of partons and hadrons in e* e~ annihilations and in 
hadron-hadron collisions: quark and gluon jet models, 
7:26881 (BNL—51443-Vol.1) 
PASSIVE SOLAR COOLING SYSTEMS 


Bibliographies 
Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
Program Management 
Passive solar application: state of the art in the Midwest, 
7:24674 (CONF-8011131—) 
PASSIVE SOLAR HEATING SYSTEMS 
Architecture 
Organization of complexity (Architecture of passive systems), 
7:24709 


Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
Program Management 
Passive solar application: state of the art in the Midwest, 
7:24674 (CONF-8011131—) 
Thermal Analysis 
Passive solar analysis and design, 7:24675 (LBL—11990) 
Thermal Energy Storage Equipment 
Solar energy thermalization and storage device (Patent), 
7:24732 
PASSIVE SOLAR WATER HEATERS 
Passive solar analysis and design, 7:24675 (LBL—11990) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Divertors 
PDX divertor operation, 7:27590 
Impurities 
In-situ impurity measurements in PDX edge plasma, 7:27588 
Plasma Macroinstabilities 
3-D nonlinear resistive studies of high-8 PDX discharges, 
7:27433 (CONF-8110101—) 
Runaway Electrons 
Studies of runaway electron transport in PLT and PDX, 
7:27498 
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PEAK-LOAD PRICING 


Demonstration 
Planning, processing, and analyzing data for residential load 
studies, 7:25022 (CONF-8004196—) 
Summary of the Edmond Electric Utility Demonstration 
Project and its findings, 7:25027 (CONF-8004196—) 
PEARL SPAR 
See DOLOMITE 


Fluidized-Bed Combustion 
Combustion of peat in a fluidized bed, 7:24267 
Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 
Resource Development 
Overview - using peat for energy: potential environmental 
constraints, 7:24242 (CONF-811217—1) 
PEATGAS PROCESS 
Evaluation 
Future designs of raw-gas conversion systems, 7:24129 
(CONF-810909—12) 
PELLETRON ACCELERATORS | 
Mass Spectroscopy 
Report on accelerator mass spectrometry experiments at the 
Rehovot 14UD Pelletron, 7:25776 (ANL/PHY—81-1) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 
Coal Mines 
The geologic character of some coal wants at the Westland 
Mine in southwestern Pennsylvania. Report of 
investigations/1981, 7:24252 (PB—82-104381) 
Energy Consumption 
Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
82-101478) 
PENTANE 


Adsorption and bonding of butane and pentane on the Pt(111) 
crystal surfaces. Effects of oxygen treatments and deuterium 
preadsorption, 7:25583 


Adsorption and bonding of butane and pentane on the Pt(111) 
crystal surfaces. Effects of oxygen treatments and deuterium 
preadsorption, 7:25583 


See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
Control Systems 
PEP instrumentation and control system, 7:25855 
Data Acquisition Systems 
PEP instrumentation and control system, 7:25855 


P.E.P. (Positron-Electron-Proton storage ring), 7:25875 
PEPTIDE HORMONES 
See also PITUITARY HORMONES 
TRH 


Labelling 
Effect of storage at +4°C or -18°C on the conservation of !*] 
labelled 8 =LPH, 7:25623 


Radioimmunoassay (RIA) of the peptide analogs, vasopressin 
(VP), ocytocin (OT) and vasotocin (VT) in the pineal gland, 
7:26297 

PEPTIDES 
See also POLYPEPTIDES 


Labelling 
Tritium-labelling of neuropeptides, 7:25625 
Radioimmunoassay 
Multiple independent effects of brain peptides, 7:26296 
PEROXIDASES 
Biological Effects 
Effect of superoxide dismutase and catalase on radiation- 
induced inhibition of human lymphocyte blastogenesis, 
7:26493 (UCD—472-126) 


PERSONNEL 
See also PROFESSIONAL PERSONNEL 
RADIOLOGICAL 


Pre-employment low back x-rays: an overview, 7:26349 
(FDA—81-8173) 
Radiation Monitoring 
Introduction to the US Uranium Registry, 7:24409 


Pre-employment low back x-rays: an overview, 7:26349 
(FDA—81-8173) 
PERSONNEL MONITORING 
Photographic Film Dosemeters 
Practical approach towards minimisation of latent image fading 
in personnel monitoring films, 7:25976 
PERYLENE 
Photochemical Reactions 
Interactions of photoactivated polycyclic aromatic 
hydrocarbons with DNA, 7:26459 (LA—8948-PR) 
PETRA STORAGE RING 
Beam Acceptance 
Comparison of measured acceptances of PETRA with results 
from beam tracking, 7:25890 
Beam Dynamics 
Transverse instabilities in PETRA, 7:25747 
Colliding Beams 
HERA (Hadron-Elektron-Ring-Anlage), 7:25882 
Electron Beams 
First results from the PETRA-polarimeter, 7:25889 
Performance 
Status and performance of PIA, 7:25879 
Polarized Beams 
First results from the PETRA-polarimeter, 7:25889 


PETRA, 7:25876 
Vacuum Systems 
Two years operational experience with the PETRA vacuum 
system, 7:25852 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Effect of shale oil on delayed type hypersensitivity in mice, 
7:26455 (LA—8948-PR) 


Transition to uncontrolled crude oil prices. Conference paper 
No. 69, 7:24289 (CONF-771290—1) 
Enhanced Recovery 
Enhanced oil recovery, 7:24285 (LBL—11990) 


Impact of alternatives to petroleum on US-Mexican relations, 
7:25002 
Geochemistry 
Carbon isotope geochemistry of Paleozoic oils from Big Horn 
Basin, 7:24284 
Isotope Ratio 
Carbon isotope geochemistry of Paleozoic oils from Big Horn 
Basin, 7:24284 
Origin 
Carbon isotope geochemistry of Paleozoic oils from Big Horn 
Basin, 7:24284 
Prices 
Can OPEC survive the glut. Research Memorandum No. 112, 
7:24996 (HI—3401-P) 
Developments in the world oil market, 7:24290 
Reserves 
Energy Information Administration survey of national oil and 
gas reserves, 7:24283 
Supply and Demand 
Can OPEC survive the glut. Research Memorandum No. 112, 
7:24996 (HI—3401-P) 
Trade 
Scheme for multinational barter: trading oil with capital and 
development, 7:25007 
PETROLEUM COKE 
See COKE 





ene . eeeee 


eee Cee eEEBE EES 


ORBEA EE 


eeeeeeeee 


PETROLEUM DEPOSITS 


Explosive Fracturing 
Permeability enhancement using explosive techniques, 7:24287 
Leases 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:24313 
(NP—2901385) 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 


Developments in the world oil market, 7:24290 
Petroleum-refining industry in the 1980s: impact of the 
National Energy Plan and related legislation, 7:24999 


Cooperation 
US oil company participation in the International Energy 
Program. Eleventh semi-annual report to the Congress and 
the President, 7:24997 (NP—290144) 
PETROLEUM REFINERIES 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Forecasting 
Petroleum-refining industry in the 1980s: impact of the 
National Energy Plan and related legislation, 7:24999 
PETROLEUM SULFONATES 
Structural Chemical Analysis 
Small-angle neutron scattering measurements on micellar 
solutions of sodium alkylbenzenesulfonates having branched 
alkyl groups, 7:25578 
PH VALUE 
Method for producing rapid pH changes (Patent), 7:25615 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS 
Design 
In vivo measurement of actinides in the human lung, 7:26379 
PHARYNX 
Anatomy 
Comparative upper respiratory tract anatomy, 7:26331 (UCD— 
472-126) 


Spin-Lattice Relaxation 
Spin-lattice relaxation parameters in the quantitative 
determination of condensed aromatic compounds by carbon- 
13 nuclear magnetic resonance spectrometry, 7:25502 
PHENOLATES 
Chemical Reactions 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
PHENOLS 


See also CRESOLS 
NAPHTHOLS 


Natural restoration of ground water in UCG, 7:24161 (CONF- 
810923—) 


Natural restoration of ground water in UCG, 7:24161 (CONF- 
810923—) 
Accumulation 
Ecological effects of coal conversion, 7:24249 (PNL—4100- 
Pt.2) 
Gas Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Liquid Column Chromatography 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 


ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Extraction 


ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 


See ANILINE 
PH 
Charge Distribution 
Electronic structure of the phosphenium ions PHei, HPF*, and 
PF,*, 7:25543 
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Configuration Interaction 
Electronic structure of the phosphenium ions PH2*, HPF*, and 
PF,*, 7:25543 
Electronic Structure 
Electronic structure of the phosphenium ions PH2*, HPF*, and 
PF,*, 7:25543 
PHOSPHONIC ACID ESTERS 
Solvent Properties 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
PHOSPHORUS 


Chemical Preparation 
tion of high purity phosphorus (Patent), 7:25565 
PHOSPHORUS 31 TARGET 
Proton Reactions 
Depolarization in the elastic scattering of 65 MeV polarized 
protons, 7:27038 (NSSRP—31) 
PHOSPHORUS COMPOUNDS 
Chemical Preparation 
Preparation of high purity phosphorus (Patent), 7:25565 
PHOTOCHEMICAL OXIDANTS 
Stress 
Oxidant impact on ponderosa and Jeffrey pine foliage 
decomposition, 7:26506 
Dose-Response Relationships 
Effects of oxidant air pollutants on pine litter-fall and the forest 
floor, 7:26502 
Toxicity 
Lichens as ecological indicators of photochemical oxidant air 
pollution, 7:26086 
Photosynthesis and stomatal behavior in ponderosa pine 
subjected to oxidant stress: water stress response, 7:26505 
Photosynthesis and stomatal response to light and temperature 
in ponderosa pine exposed to long-term oxidant stress, 
7:26084 
Sulfur dioxide and oxidant effects on Californian coastal sage 
scrub, 7:26523 
PHOTOCHEMISTRY 
Biological Models 
Energy conversion by retinal protein, bacteriorhodopsin, 
7:26323 (LBL—11990) 
PHOTODETECTORS 
Defects 
Nondestructive method for detecting defects in photodetector 
and solar cell devices (Patent), 7:24579 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
See also PHOTOGALVANIC CELLS 
Anodes 
Photoeiectrochemical characterization of CdSe thin film 
anodes, 7:24582 
Electrodes 
Chemically derivatized semiconductor photoelectrodes: a 
technique for the stabilization of n-type semiconductors, 
7:24636 
Mechanisms of charge transfer at the n-GaAs/room 
temperature molten salt electrolyte interface, 7:24581 
Performance 
Effect of temperature on the operation of a 
photoelectrochemical device: studies on the n-GaAs/room 
temperature molten salt electrolyte interface, 7:24583 
Mechanisms of charge transfer at the n-GaAs/room 
temperature molten salt electrolyte interface, 7:24581 
Temperature Effects 
Effect of temperature on the operation of a 
photoelectrochemical device: studies on the n-GaAs/room 
temperature molten salt electrolyte interface, 7:24583 
PHOTOFISSION 
Uses 
Accelerator-based transuranic waste assay system, 7:25514 
PHOTOGALVANIC CELLS 
Charge Transport 
Potential distribution and charge breakthrough on the contact 
of an exposed semiconductor with a redox electrolyte, 
7:24637 
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Potential distribution and charge breakthrough on the contact 
of an exposed semiconductor with a redox electrolyte, 
7:24637 

PHOTOGRAPHIC FILM DOSEMETERS 
Quality Control 

Practical approach towards minimisation of latent image fading 

in personnel monitoring films, 7:25976 
Testing 
Practical approach towards minimisation of latent image fading 
in personnel monitoring films, 7:25976 
PHOTOIONIZATION 
Angular Distribution 
Photoionization of group-IIB elements, 7:25362 
Cross Sections 
Photoionization of group-IIB elements, 7:25362 
Spin Orientation 
Photoionization of group-IIB elements, 7:25362 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 

(For diffusion or transmission of energetic photons in material 
media.) 

Nuclear Data Collections 

MATXS-TRANSX system and the CLAW-IV nuclear data 
library, 7:27393 

PHOTON-ION COLLISIONS 
Electron Detachment 

Studies of the lifetime, photodetachment, and collisional 

detachment of He™, 7:26823 (ORNL—5787) 
Laser Radiation 

Time-resolved spectroscopy of ions using cw laser excitation, 

7:26851 
PHOTON-PROTON INTERACTIONS 
Elastic Scattering 
Elastic photon-proton scattering in the 50—130-GeV range, 
7:26890 
Quasi-Elastic Scattering 
Quasielastic omega photoproduction at 50—130 GeV, 7:26891 
PHOTONUCLEAR REACTIONS 
See also PHOTOFISSION 
Breakup Reactions 

Study on the *Li three-particle photofission, 7:26976 (INIS- 

mf—6819) 
Bremsstrahlung 

Calculation and experimental test of the spectrum of 
bremsstrahlung at the energy up to 5 MeV, 7:27378 (INIS- 
mf—6819) 

Inelastic Scattering 

#2C level population, connected with electron-positron pair 

production under large angles, 7:26987 (INIS-mf—6819) 
Pair Production 

27 Al(y,e* e~ ) reaction, 7:27031 (INIS-mf—6819) 

Excitation mechanisms of high-lying states of atomic nuclei in 
the e* e~ pair production, 7:26972 (INIS-mf—6819) 

Excitation of '*O nucleus in electron-positron pair production, 
7:26988 (INIS-mf—6819) 

P-odd polarization phenomena at the photoproduction of 
electron-positron pairs in the nuclear fields, 7:27135 (INIS- 
mf—6819) 

Recoil effects at photoproduction of polarized lepton pairs on 
nuclei, 7:27134 (INIS-mf—6819) 

Resonance Absorption 

Effective charge problem in the theory of valent mechanism of 
E1-photoabsorption, 7:27137 (INIS-mf—6819) 

Isospin splitting of giant dipole resonance in ‘°C, 7:26969 
(INIS-mf—6819) 

Resonance Scattering 

Angular distribution of gamma rays resonance scattered by 
impurity nuclei in the ferromagnet, 7:27128 (INIS-mf—6819) 

Angular distribution of Moessbauer scattering of y-quanta on 
57Fe, 7:27056 (INIS-mf—6819) 

Resonance scattering of high energy gamma quanta, emitted in 
radioactive decay of isotopes, removed from f-stability 
valley, 7:27241 (INIS-mf—6819) 


PHOTOPRODUCTION 
F* Resonances 
Properties of charmed particles, 7:26893 
OTOSYNTHESIS 


PH 
Biological Models 
Effects of SO2 and ozone on photosynthesis and leaf growth in 
hybrid poplar, 7:26515 
Photosynthesis and stomatal behavior in ponderosa pine 
subjected to oxidant stress: water stress response, 7:26505 
Biomimetic Processes 
Prospects for abiological synthesis of biomass, 7:24622 
PHOTOVOLTAIC CONVERSION 
Bibliographies 
Solar photovoltaics: a bibliography with abstracts. Quarterly 
update, January-March 1981, 7:24567 (TAC-SP—81-001) 
Solar photovoltaics: a bibliography with abstracts. Quarterly 
update, October-December 1981, 7:24568 (TAC/SP—81-004) 
its 
Consumers, photovoltaics, worries, and measurements, 7:24640 
(SERI/CP—214-1403) 
Efficiency 
Improvement of energy conversion efficiency by specific 
chemical treatments of n-MoSe: and n-WSe, photoanodes, 
7:24595 
Financing 
Organizational, interface and financial barriers to the 
commercial development of community energy systems, 
7:25056 (LBL—11990) 
PHOTOVOLTAIC POWER SUPPLIES 
Information Needs 
Communication failures leading to sub-optimal experiences 
between manufacturers and customers with integrated 
photovoltaic systems, 7:24639 (SERI/CP—214-1403) 
Measuring Instruments 
Measurements for commercial photovoltaics: a status report, 
7:24549 (SERI/CP—214-1403) 
Measuring Methods 
Measurements for commercial photovoltaics: a status report, 
7:24549 (SERI/CP—214-1403) 
Solar Industry 
Industry views on the ability of the US photovoltaics industry 
to compete in foreign markets, 7:24526 (ID—81-63) 
Standards 
Measurements for commercial photovoltaics: a status report, 
7:24549 (SERI/CP—214-1403) 
Photovoltaic system measurements status and perspectives, 
7:24641 (SERI/CP—214-1403) 
Testing 
Photovoltaic system measurements status and perspectives, 
7:24641 (SERI/CP—214-1403) 
PHWR TYPE REACTORS 
Reactivity Coefficients 
Measurements of moderator temperature coefficients of 
reactivity for pressure-tube-type reactors, 7:24857 
Reactor Kinetics 
Measurements of moderator temperature coefficients of 
reactivity for pressure-tube-type reactors, 7:24857 
Welded Joints 
Welding automation in the Ontario Hydro nuclear power 
program, 7:24827 
PHYCOBILISOMES 
Structural Chemical Analysis 
Reassembly of phycobilisomes from allophycocyanin and a 
phycocyanin-phycoerythrin complex, 7:26263 
PHYCOCYANIN 
Photochemical Reactions 
Reassembly of phycobilisomes from allophycocyanin and a 
phycocyanin-phycoerythrin complex, 7:26263 
PHYTOCHROMES 
Photochemical Reactions 
Photoinduced ESR signals from the primary electron donors in 
deuterated highly ‘°C enriched photosynthetic bacteria and 
algae, 7:25581 
PHYTOPLANKTON 
See also ALGAE 





Population Dynamics 
Effect of upwelling on phytoplankton productivity on the 
outer southeastern US continental shelf, 7:26198 
(DOE/EV/00936—T3) 
Grazing by copepods in the Peru upwelling, 7:26286 
(DOE/EV/00936—T3) 
PIGEONS 
Behavior : 
Choice and reinforcement delay, 7:26242 
PINES 
Biological Recovery 
Natural regeneration of Ponderosa pine as related to fire 
history and land use, 7:26155 (LA—8948-PR) 
Biological Stress 
Canopy analysis of pollutant injured ponderosa pine in the San 
Bernardino National Forest, 7:26504 
Oxidant impact on ponderosa and Jeffrey pine foliage 
decomposition, 7:26506 
Photosynthesis and stomatal behavior in ponderosa pine 
subjected to oxidant stress: water stress response, 7:26505 
Photosynthesis and stomatal response to light and temperature 
in ponderosa pine exposed to long-term oxidant stress, 
7:26084 
Habitat 
Pinon-juniper habitat types, 7:26158 (LA—8948-PR) 
Nutrients 
Effects of oxidant air pollutants on pine litter-fall and the forest 
floor, 7:26502 
Photosynthesis 
Effects of chronic air pollution stress on allocation of 
photosynthate by white pine, 7:26514 


‘7 
Seeneessesaee 


Ozone injury to pines in the southern Sierra Nevada of 
California, 7:26520 
Tolerance 
Changes in southern Wisconsin white pine stands related to air 
pollution sensitivity, 7:26509 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION 
Absorption of slow 7p mesons and nucleon-nucleon 
correlations, 7:27340 (INIS-mf—6819) 
Latest developments in critical nuclear opalescence, 7:27377 
(LYCEN—8102) 
PION MINUS REACTIONS 
Charge-Exchange Reactions 
3He(a~,7°) reaction at T/sub 7/ = 200 MeV, 7:26954 
Pion single charge exchange scattering from *He at 285, 428, 
and 525 MeV, 7:26950 
Elastic Scattering 
Elastic scattering of m* and m~ from “Ca at 64.8 MeV, 
7:27069 (ORNL—5787) 
Pion scattering on ‘Ho oriented nuclei, 7:27216 (INIS-mf— 
6819) 
Inelastic Scattering 
Pion scattering on ‘Ho oriented nuclei, 7:27216 (INIS-mf— 
6819) 
PION MINUS-PROTON INTERACTIONS 
Elastic Scattering 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
Partial Waves 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
PION PLUS REACTIONS 
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(*,p) and (m*,d) reactions on light nuclei, 7:27012 
Reactions 


Interference effects in pion double charge exchange, 7:27010 
Systematics in pion double charge exchange, 7:27011 
Elastic Scattering 
Elastic scattering of 7* and m~ from “Ca at 64.8 MeV, 
7:27069 (ORNL—5787) 
— on ‘Ho oriented nuclei, 7:27216 (INIS-mf— 
Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 
Inelastic Scattering 
“= on *Ho oriented nuclei, 7:27216 (INIS-mf— 
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Pickup Reactions 
(a*,p) and (7*,d) reactions on light nuclei, 7:27012 
PION PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
Partial Waves 
Pion—nucleon scattering up to 10 GeV/C, 7:26904 
PIONIC ATOMS 
Energy Levels 
Absorption of bound pions and level widths in pionic atoms, 
7:26817 (INIS-mf—6819) 
PION-NUCLEON INTERACTIONS 
Drell Model 
Initial-state interactions and the Drell-Yan process, 7:26903 
Elastic Scattering 
Description of pion-nucleus elastic scattering in the method of 
coupling constant evolution, 7:26898 (INIS-mf—6819) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Particle Production 
Two-pion correlations in heavy ion collisions, 7:27060 (LBL— 
12652) 
PIONS MINUS 
Particle Production 
Pions produced near the center-of-mass velocity in heavy-ion 
collisions, 7:27016 
Role of three-particle forces in the d + p a m~ (0°) + ... 
reaction at intermediate energies, 7:26897 (INIS-mf—6819) 
PIONS NEUTRAL 
Particle Production 
Weak neutral currents in pion production in electron and 
neutrino scattering by ‘He nuclei, 7:26946 (INIS-mf—6819) 
PIONS PLUS 
Particle Production 
Pions produced near the center-of-mass velocity in heavy-ion 
collisions, 7:27016 
PIPE JOINTS 
Explosive Forming 
Advances in pipe welding, 7:25649 
PIPELINES 


See also ALASKA GAS PIPELINE 
ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 


Combustion 
Advances in pipe welding, 7:25649 
Construction 


Root pass stresses in pipeline girth welds due to lifting, 7:25653 
Crack 
Ductile fracture propagation in pipelines: bursting full-scale 
tests on 48 in. and 56 in. diameter pipes for gas transmission, 
7:24325 
Explosion Welding 
High impact welding, 7:25651 
Failures 
Interim report on the significance of blunt flaws in pipeline 
girth welds, 7:25656 
Fluid Flow 
Computational method for free surface hydrodynamics, 7:25670 
Resistance Welding 
Resistance flash butt welding of pipelines, 7:25650 
Test Facilities 
Full scale testing of large diameter pipelines, 7:25657 
Welded Joints 
Automatic data recording during manual ultrasonic inspection, 
7:25654 
Interim report on the significance of blunt flaws in pipeline 
girth welds, 7:25656 
Precise ultrasonic depth measurements of internal undercut in 
pipeline girth welds, 7:25655 
Welding 
Automatic welding of pipelines, 7:25648 
Influence of REM treatment of steel on some aspects of 
weldability when using the stovepipe welding technique for 
line pipe girth welds, 7:25652 
Line pipe welding with innershieid, 7:25646 
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Low hydrogen type electrode for girth welding of linepipes, 
7:25644 


New opportunities to improve quality and productivity by 
low-hydrogen pipewelding, 7:25645 
Peculiarities of welding high strength large diameter line pipe 
steels with cellulose- and low hydrogen type electrodes, 
7:25643 
Serimer's “SATURNE” automatic pipeline welding system for 
off-shore and on-shore, 7:25647 
PIPES 
Erosion 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol.1) 
Leak Detectors 
Method and means of passive detection of leaks in buried pipes 
(Patent), 7:25990 
Pressure Gradients 
Dilatometer (Patent), 7:24853 
Welding 
Advances in pipe welding, 7:25649 
PITUITARY HORMONES 


See also LH-RH 
VASOPRESSIN 


Labelling 
Labelling methods for a-melanocyte stimulating hormone: an 
immunological and biological comparative study, 7:25624 
PIXE ANALYSIS 
Sample Preparation 
PIXE as an analytical tool--an external-beam system in helium 
and the role of sample preparation, 7:25515 
Uses 
Photon induced x-ray emission analysis--a complement to 
analytical methods used in environmental studies, 7:25516 
PLANETARY ATMOSPHERES 
Chemical Composition 
Spectroscopic identification of planetary cloud and haze 
compositions, 7:26568 (INIS-SU—9) 
Emission Spectra 
Spectroscopic identification of planetary cloud and haze 
compositions, 7:26568 (INIS-SU—9) 
PLANETARY NEBULAE 
Position of the central stars of planetary nebulae in the 
Hertzsprung-Russell diagram, 7:26681 
Cosmic Dust 
Properties of dust in planetary nebulae, 7:26679 
Mass 


Masses and evolution of central stars of planetary nebulae, 
7:26682 
Radial Velocity 
Radial velocity variations in IC 418, 7:26724 
Star Evolution 
Effects of mass loss on the formation of planetary nebulae, 
7:26759 
Formation of a planetary nebula by continuous mass loss, 
7:26758 
From red giants to planetary nebulae, 7:26678 
Masses and evolution of central stars of planetary nebulae, 
7:26682 
Miras, mass loss, and the origin of planetary nebulae, 7:26760 
Planetary nebulae and stellar evolution, 7:26677 
Red giants as precursors of planetary nebulae, 7:26680 
Stellar Winds 
Mass loss from central stars of planetary nebulae, 7:26715 
PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT TISSUES 
Chemical Analysis 
Enhancement of phloem exudation from Fraxinus uhdei Wenz. 
(evergreen ash) using ethylenediaminetetraacetic acid, 
7:26287 
PLANTS 


See also ALGAE 
BRASSICA 
CONIFERS 
ENDANGERED SPECIES 
FORAGE 
GRAMINEAE 





SUNFLOWERS 
TREES 
Contamination 


Accumulation of soil particles on vegetation surfaces resulting 


from rain splash, 7:26173 (LA—8948-PR) 
Lethal Radiation Dose 
Orientation data on crop improvement by ionizing radiation, 
7:26414 
Population Dynamics 
Response of plant communities to air pollution, 7:26082 


Orientation data on crop improvement by ionizing radiation, 
7:26414 


Sensitivity 
Multiple pollutant fumigations under near ambient 
environmental conditions using a linear gradient technique, 
7:26516 
Species Diversity , 
Population differences in response to sulfur dioxide: a 
physiological analysis, 7:26519 
Tolerance 
Sulfur dioxide and oxidant effects on Californian coastal sage 
scrub, 7:26523 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 


Alfven Waves 
Alfven wave cyclotron resonance heating, 7:27466 
Charged-Particle Transport Theory 
Transport equation and thermal waves, 7:27444 (INIS-mf— 
6714) 
Electron Cyclotron-Resonance 
Experimental investigation of modulational effects in a 
magnetic mirror plasma, 7:27491 


Establishment of magnetic coordinates for a given magnetic 
field, 7:27454 
Guiding-Center Approximation 
Drift Hamiltonian in magnetic coordinates, 7:27458 
Hamiltonians 
Drift Hamiltonian in magnetic coordinates, 7:27458 
Ton Beam Injection 
Strong ion ring equilibria formed by injection and intrinsic 
stochasticity of orbits, 7:27482 
Isotope Separation 
Centrifugal mass separation in laser-initiated vacuum arcs, 
7:24369 
Magnetic Mirror Configurations 
Experimental investigation of modulational effects in a 
magnetic mirror plasma, 7:27491 


Magnetohydrodynamics 
Gyroelastic screw pinch, 7:27460 
MHD stability of toroidal plasma with modulated curvature 
planar magnetic axis, 7:27489 
Microwave Radiation 
Whistler-mode electron cyclotron emission in a mirror plasma, 
7:27468 
Plasma Simulation 
Gyroelastic screw pinch, 7:27460 


MHD stability of toroidal plasma with modulated curvature 
planar magnetic axis, 7:27489 
Tearing Instability 
Long wavelength collisional tearing modes in a stochastic 
magnetic field, 7:27462 
Thermonuclear Reactor Materials 
Effect of plasma surface interactions on PLT plasma 
parameters, 7:27501 





Transport Theory 


Transport Theory 
Verification of the classical theory of helical transport in 
stellarators, 7:27461 
Turbulence 
Mechanism for establishing steady-state plasma turbulence, 
7:27509 (AEC-tr—7411/9) 
Mode coupling and anomalous dissipation in 
magnetohydrodynamic turbulence, 7:27456 
Nonlinear gyrokinetic equations for low-frequency 
electromagnetic waves in general plasma equilibria, 7:27452 
Renormalization of plasma turbulence in toroidal geometry, 
7:27464 
Stochasticity and the random phase approximation for three 
electron drift waves, 7:27451 
PLASMA ACCELERATION 
Electrostatics 
Expulsion of a plasmoid from a spatially nonuniform magnetic 
field, 7:27459 
PLASMA (BLOOD) 


See also INERTIAL CONFINEMENT 
Nonlinear Problems 
Nonlinear gyrokinetic equations for low-frequency 
electromagnetic waves in general plasma equilibria, 7:27452 
PLASMA DIAGNOSTICS 
Deuteron Spectra 
Low energy neutral outflux from the PLT tokamak, 7:27505 


E x B analyzer to study the particle fluxes, energy, and charge 
state in the scrape-off layer of tokamaks, 7:27503 
Far Ultraviolet Radiation 
Filtered and bare vacuum photodiode detectors for VUV 
monitoring of Tokamak plasmas, 7:27494 
Flux Density 
E x B analyzer to study the particle fluxes, energy, and charge 
state in the scrape-off layer of tokamaks, 7:27503 
Interferometry 
Interferogram processing by help of a computer, 7:27445 
(IPPJ—438) 
Tonization 
E x B analyzer to study the particle fluxes, energy, and charge 
state in the scrape-off layer of tokamaks, 7:27503 
Langmuir Probe 
Fast Langmuir probe sweeping circuit, 7:27507 
Laser Spectroscopy 
Measurement of the density and velocity distribution of neutral 
Fe in ISX-B by laser fluorescence spectroscopy, 7:27504 
Thomson Scattering 
Study of driven lower-hybrid waves in the Alcator A tokamak 
using CO, laser scattering, 7:27448 
X-Ray Sources 
Zapp--an inexpensive versatile x-ray source, 7:27496 
PLASMA FILAMENT 
Laser Radiation 
Direct observation of laser beam filamentation in an 


Shock dynamics and neutron production in an explosive 
generator driven dense plasma focus, 7:27446 
Infrared Radiation 
Observation of overdense infrared scattering from a post pinch 
plasma focus, 7:27490 
Neutron Emission 
Shock dynamics and neutron production in an explosive 
generator driven dense plasma focus, 7:27446 
Scattering 
Observation of overdense infrared scattering from a post pinch 
plasma focus, 7:27490 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
“— - a process in tokamak, 7:27432 (CONF- 


ERA Vol. 7, No.9 / 2148 


Computer Calculations 
MHD equilibrium and stability of helical systems, 7:27426 
(CONF-8110101—) 
Simulation 
3-D MHD algorithm for simulation, 7:27440 (CONF-8110101— 


) 
Finite Difference Method 
Spectral-finite difference algorithm for three dimensional 
incompressible MHD, 7:27437 (CONF-8110101—) 
Plasma Simulation 
Finite element method for 3-D MHD simulations, 7:27439 
(CONF-8110101—) 
Three-Dimensional Calculations 
Review of time-dependent, three-dimensional resistive 
magnetohydrodynamic calculations, 7:27430 (CONF- 
8110101—) 
PLASMA MICROINSTABILITIES 


See also DRIFT INSTABILITY 
ION WAVE INSTABILITY 


Electromagnetic kinetic toroidal eigenmodes for general 
magnetohydrodynamic equilibria, 7:27450 
PLASMA SHEATH 
Plasma Instability 
Universal instability in a plasma sheath, 7:27463 
PLASMA SIMULATION 
3-D MHD algorithm for simulation, 7:27440 (CONF-8110101— 


) 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
Damping 
Scattering and collpase of Langmuir waves driven by a weak 
electron beam, 7:27467 
Nonlinear Problems 
Scattering and collpase of Langmuir waves driven by a weak 
electron beam, 7:27467 
Scattering 
Scattering and collpase of Langmuir waves driven by a weak 
electron beam, 7:27467 
PLASMOIDS 
Plasma Acceleration 
Expulsion of a plasmoid from a spatially nonuniform magnetic 
field, 7:27459 
PLATE TECTONICS 
Functional Models 
Multiple-scale convection in the earth's mantle: a three- 
dimensional study, 7:26546 
PLATES 
(Thicker than SHEETS or FOILS.) 
Fracture Mechanics 
Inelastic line-spring: estimates of elastic-plastic fracture 
mechanics parameters for surface-cracked plates and shells, 
7:25639 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Mass 
Stable isotope applications of AMS in geology (Accelerator 
mass spectroscopy), 7:25785 (ANL/PHY—81-1) 
Sorptive Properties 
Adsorption and bonding of butane and pentane on the Pt(111) 
crystal surfaces. Effects of oxygen treatments and deuterium 
preadsorption, 7:25583 
PLATINUM 188 
Energy Levels 
Unique ground-state structure: the neutron-deficient even-Pt 
isotopes and particle-core coupling in *’Au, 7:27251 
(ORNL—5787) 
PLATINUM ALLOYS 
Ductility 
Boron segregation to grain boundaries and improved ductility 
in Pt+30 wt pct Rh+8 wt pct W, 7:25084 
PLATINUM COMPLEXES 
Electron Density 
Modified electronic population analysis for transition-metal 
complexes, 7:25539 





2168 / ERA Vol. 7, No. 9 


Molecular Structure 
Ab initio treatment of the structures of square-planar 
Pt(PHs),XY species (X, Y = H, Cl) using relativistic 
effective core potentials, 7:25540 
PLATINUM ISOTOPES 
Neutron Reactions 
Excitation of collective states in nuclei with A approximately 
190-200 at low energy inelastic neutron scattering, 7:27273 
(INIS-mf—6819) 
PLT DEVICES 
(Princeton Large Torus.) 
Flux Density 
Deuterium ion fluxes to probes in the PLT edge plasma, 
7:27500 
Impurities 
Probe measurements of impurities in the plasma boundary of 
PLT, 7:27585 
Piasma Diagnostics 
Low energy neutral outflux from the PLT tokamak, 7:27505 
Piasma Sheath 
Probe measurements of impurities in the plasma boundary of 
PLT, 7:27585 
Electrons 
High-energy runaway electron transport deduced from 
photonuclear activation of the PLT limiter, 7:27475 
Studies of runaway electron transport in PLT and PDX, 
7:27498 
Thermonuclear Reactor Materials 
Effect of plasma surface interactions on PLT plasma 
parameters, 7:27501 
PLUGS 
See CLOSURES 
PLUMES 
Chemical Analysis 
Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 
Chemical Composition 
Characterization of scrubbed and unscrubbed power plant 
plumes. Final report, June 1980-April 1981, 7:26058 (PB— 
82-101346) 


Comparison of observed and predicted sector-averaged air 
concentrations for elevated releases of fluorescein particles, 
7:26066 

Eavironmental Transport 

Physical aspects of disposal of drilling mud and cuttings in 
shallow ice covered Arctic Seas, 7:24306 (CONF-800172— 
(Vol.1)) 

Mathematical Models 

Computer model to predict the short term fate of drilling 
discharges in the marine environment, 7:24303 (CONF- 
800172—(Vol.1)) 

Spatial Distribution 

Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 

Computer model to predict the short term fate of drilling 
discharges in the marine environment, 7:24303 (CONF- 
800172—(Vol.1)) 

Physical aspects of disposal of drilling mud and cuttings in 
shallow ice covered Arctic Seas, 7:24306 (CONF-800172— 
(Vol.1)) 

Use of radioactive tracers to measure the dispersion and 
movement of a drilling mud plume off Tanner Bank, 
California, 7:24310 (CONF-800172—(Vol.2)) 

Tracer Techniques 

Use of radioactive tracers to measure the dispersion and 
movement of a drilling mud plume off Tanner Bank, 
California, 7:24310 (CONF-800172—(Vol.2)) 


In-situ subterranean determination of actinides by high- 
resolution gamma-ray spectrometry, 7:25520 
Intestinal Absorption 
Gastrointestinal absorption of plutonium, 7:26390 


Mass Spectroscopy 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 
Muonic Atoms 
Muon conversion in plutonium, 7:26818 (INIS-mf—6819) 
Nuclear Materials Management 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency’s Safeguards 
Analytical Laboratory, 7:24418 
Radionuclide Migration 
Ecological transport, 7:26184 
PLUTONIUM 232 
Fission Barrier 
Comparison of various methods of determination of the **Pu 
fission barrier by the data on the delayed (after electron 
capture) fission, 7:27285 (INIS-mf—6819) 
PLUTONIUM 238 
Intestinal Absorption 
Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 
Removal 
Removal of inhaled plutonium and americium from dogs using 
lung lavage and DTPA, 7:26397 
Root Absorption 
Actinide absorption from the gastrointestinal tract, 7:26391 
Distribution 


Actinide absorption from the gastrointestinal tract, 7:26391 
X-Ray Detection 
In vivo measurement of actinides in the human lung, 7:26379 
PLUTONIUM 239 
Adsorption 


Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and *Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Chemical State 
Transuranic chemical species in ground waters, 7:26212 
(PNL—4100-Pt.2) 
Excretion 
Late excretion of plutonium following acquisition of known 
amounts, 7:26386 
Intestinal Absorption 
Actinide absorption from the gastrointestinal tract, 7:26391 
Influence of environmental factors on the gastrointestinal 
absorption of plutonium and americium (Hamsters; rabbits), 
7:26392 
Isotope Ratio 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **1Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Lung Clearance 
Fallout ** Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
Metabolism 
Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 
Radiation Monitoring 
Fission and fusion, 7:26131 (PNL—4100-Pt.3) 
Radioisotope Scanning 
Distribution of ***Am in the human body as determined by 
external counting, 7:26385 
Radionuclide Kinetics 
Distribution of **Am in the human body as determined by 
external counting, 7:26385 
Removal 
Removal of inhaled plutonium and americium from dogs using 
lung lavage and DTPA, 7:26397 
Distribution 


Actinide absorption from the gastrointestinal tract, 7:26391 

Biological mechanisms and translocation kinetics of particulate 
plutonium (Beagles), 7:26400 

Distribution of 7** Am in the human body as determined by 
external counting, 7:26385 





PLUTONIUM 239 
Tissue Distribution 


Distribution of ***Am in the human body as determined by 
external counting, 7:26415 
Fallout *** *°Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
Local tissue distribution of fissile nuclides, 7:26377 
Macrodistribution of plutonium in the human skeleton, 7:26382 
Macrodistribution of plutonium in the human skeleton, 7:26418 
Metabolic model of inhaled plutonium for radiation protection 
purposes: experimental animal studies, 7:26389 
Selection of bone samples for 23®Py analyses in man, 7:26399 
Uranium concentrations in human bone, 7:26404 
Toxicity 
Selection of bone samples for ***Pu analyses in man, 7:26399 
X-Ray Detection 
In vivo measurement of actinides in the human lung, 7:26379 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Multilevel analysis of the ***Pu total cross sections in the 
resonance range, 7:27291 (INIS-SU—44) 
PLUTONIUM 240 


Adsorption 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **‘Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Chemical State 
Transuranic chemical species in ground waters, 7:26212 
(PNL—4100-Pt.2) 
Isotope Ratio 
Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **Am from lake sediments under oxic 
and anoxic conditions, 7:26213 
Lung Clearance 
Fallout **° *°Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
Radiation Monitoring 
Fission and fusion, 7:26131 (PNL—4100-Pt.3) 
Tissue Distribution 
Fallout ** Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Existence of ***Pu long-lived isomer, 7:27290 (INIS-mf—6819) 
PLUTONIUM 241 
Alpha Decay 
Existence of *'Pu long-lived isomer, 7:27290 (INIS-mf—6819) 
Isomeric Nuclei 
Existence of **'Pu long-lived isomer, 7:27290 (INIS-mf—6819) 
PLUTONIUM 242 
Gamma 
Use of isotope correlation techniques to determine /sup 242/Pu 
abundance, 7:25527 
Tracer Techniques 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
PLUTONIUM COMPOUNDS 
Intestinal Absorption 
Gastrointestinal absorption of plutonium (Mice; rats), 7:26417 
PLUTONIUM FLUORIDES 
Fluorescence 
Fluorescence studies of neptunium and plutonium hexafluoride 
vapors, 7:25468 
PLUTONIUM ISOTOPES 
Burden 


Fallout plutonium in bone samples of southern Finns, 7:26380 
Environmental 


Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
Isotope Ratio 
Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 


Spectroscopy 
Neutron-spectrometric analysis of the samples, 7:25978 
Distribution 


Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
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Comparative studies of natural and artificial a-emitters 
(actinides) in the lichen-reindeer-man food chain, 7:26186 
Fallout plutonium in bone samples of southern Finns, 7:26380 
Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
PLUTONIUM NITRATES 
Nuclear Materials Management 
Closed-loop control system for a plutonium nitrate storage and 
loadout area, 7:24417 
PLUTONIUM OXIDES 


Tumorigenesis in the lung, 7:26350 (LA—8948-PR) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS 
Radioinduction 
Long-term biologic effects in dogs treated with lung lavage 
after inhalation of '“*Ce in fused aluminosilicate particles, 
7:26398 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION REGULATIONS 


Implementation 
Power plant chlorination: regulatory considerations, 7:26225 
(PB—252761) 
Recommendations 
EPA slow in controlling PCBs, 7:24983 (CED—82-21) 
POLONIUM 208 
Energy-Level Transitions 
Gamma-gamma coincidence of the ** At decay (Esub(y) = 
177.59 - 1537.71 keV), 7:27272 (INIS-mf—6819) 
Multipole Transitions 
Transition multipolities of 9°*Po (Esub(y) = 
keV), 7:27271 (INIS-mf—6819) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYATOMIC MOLECULES 


177.595 - 1797.42 


Semiclassical multichannel branching model for describing 
state-specific unimolecular decomposition and other 
dynamical processes in polyatomic molecular systems, 
7:26828 

Molecular Models 

Semiclassical multichannel branching model for describing 
state-specific unimolecular decomposition and other 
dynamical processes in polyatomic molecular systems, 
7:26828 

Vibrational States 

Collision-induced energy flow between vibrational modes of 

small polyatomic molecules, 7:25558 
POLYCYCLIC AROMATIC HYDROCARBONS 
Adsorption 


Natural restoration of ground water in UCG, 7:24161 (CONF- 
810923—) 
Atmospheric Chemistry 
Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 


Natural restoration of ground water in UCG, 7:24161 (CONF- 
810923—) 
Carcinogen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Ecological Concentration 
Relation between concentrations of polynuclear aromatic 
hydrocarbons and black carbon, 7:26024 (LBL—11990) 
Environmental Effects 
Marine chemistry of energy-related pollutants, 7:26205 (PNL— 
4100-Pt.2) 
Mutagen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Optical 
Relation between concentrations of polynuclear aromatic 
hydrocarbons and black carbon, 7:26024 (LBL—11990) 
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POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Solvent Properties 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
POLYETHYLENES 
Neutron Diffraction 
Wide-angle neutron scattering studies of mixed crystals of 
polyethylene and deuteropolyethylene, 7:25444 
Lattices 


Wide-angle neutron scattering studies of mixed crystals of 
polyethylene and deuteropolyethylene, 7:25444 
POLYMERS 
See also ORGANIC POLYMERS 


Piezoelectricity in polymers, 7:25446 
Pyroelectric Effect 
Piezoelectricity in polymers, 7:25446 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPEPTIDES 
See also ENKEPHALINS 
Molecular Weight 
Characteristics of a new bacteriophage, Psp231a, infecting 
Pseudomonas phaseolicola HB1OY, 7:26328 
POLYPHENYLS 
Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny] ether), 
7:24222 (DOE/ET/10626—T2) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny] ether), 
7:24222 (DOE/ET/10626—T2) 
Pyrolysis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methy! naphthalene; methyl pyrene; methyl pheny] ether), 
7:24222 (DOE/ET/10626—T2) 


Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl! naphthalene; methyl pyrene; methy! pheny] ether), 
7:24222 (DOE/ET/10626—T2) 

POLYSACCHARIDES 


See also CELLULOSE 
HEMICELLULOSE 
LIGNIN 
STARCH 


Translocation 


Enhancement of phloem exudation from Fraxinus uhdei Wenz. 


thet 


(evergreen ash) using ethy 
7:26287 
POLYSTYRENE 


tetraacetic acid, 





Improved calorimetric procedure for monitoring the approach 
to thermodynamic equilibrium in glassy polymers, 7:25445 
POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYVINYLS 
See also POLYSTYRENE 


Piezoelectricity in polymers, 7:25446 
PONDS 
See LAKES 
POOR PEOPLE 
See LOW INCOME GROUPS 


POPLARS 
Short Rotation Cultivation 
Biomass production with poplar, 7:24611 
POPULATION DYNAMICS 
Biological Models 
Some effects of parameter uncertainty in density-independent 
and | gupenpamcouas Leslie models for fish populations, 
7:2 
Global Aspects 
Global future: time to act. Report to the President on global 
resources, environment, and population, 7:24977 (NP— 
2902280) 
Seasonal Variations 
Great Basin pocket mice (Perognathus parvus) in the vicinity 
of radioactive waste management areas, 7:26411 
Pocket mouse population response to winter precipitation and 
drought, 7:26243 
POROUS MATERIALS 
Fluid Flow 
Transient fluid flow in porous media: inertia-dominated to 
viscous-dominated transition, 7:25668 
PORPHYRINS 


See also CHLOROPHYLL 
PEROXIDASES 


Photolysis 
Flash photolysis-pulse radiolysis spectroscopy. Reactions of 
photoexcited metalloporphyrins with short-lived radicals, 
7:25609 
Radiolysis 
Flash photolysis-pulse radiolysis spectroscopy. Reactions of 
photoexcited metalloporphyrins with short-lived radicals, 
7:25609 
POSITION SENSITIVE DETECTORS 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 
Specifications 
Position-sensitive detection of extreme ultraviolet photons, 
7:25919 
POSITRON CHANNELING 
Photon Emission 
Characteristics and applications of channeling radiation from 
relativistic electrons and positrons, 7:27390 
POSITRON COLLISIONS 
Annihilation 
Application of controlled positron beams for studying the 
structure of thin surface layers, 7:26812 (INIS-mf—6819) 
Positron profiles and annihilation in metal film-semiconductor 
systems, 7:25455 (INIS-mf—6819) 
Thermalization 
Positron scattering on point and line defects in semiconductors. 
Positron thermalization time at low temperatures, 7:26808 
(INIS-mf—6819) 
Trapping 
Production and decay of positron states in semiconductors, 
7:25453 (INIS-mf—6819) 
POSITRONIUM 
Angular Correlation 
Observation of delocalized positron states in superpure NaCl 
crystals, 7:26806 (INIS-mf—6819) 
Lifetime 
Positron lifetime in KSK silica gel, 7:26813 (INIS-mf—6819) 
POSITRONS 
Annihilation 
Vacancy formation enthalpy in Ni determined by positron 
annihilation, 7:25366 
Slowing-Down 
To the problem of the theory of positron thermalization in 
solids, 7:27381 (INIS-mf—68 19) 
POTASSIUM 
Atom-Molecule Collisions 
Hyperthermal K—TeF¢ molecular beam scattering, 7:26838 
Crystal-Phase Transformations 
Mass- and charge-density modulation of graphite in potassium- 
graphite intercalates, 7:25440 
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Solvent Extraction 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
X-Ray Diffraction 
Mass- and charge-density modulation of graphite in potassium- 
graphite intercalates, 7:25440 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
POTASSIUM 39 TARGET 
Electron Reactions 
Quasi-elastic scattering of electrons by ''B, "°C, *"Al, **K, 
and “Ca nuclei with large momentum transfers, 7:27026 
(AEC-tr—7411/9) 
POTASSIUM ALLOYS 
Carbonization 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
Catalytic Effects 
Iron alloy Fischer-Tropsch catalysts. III. Conversion 
dependence of selectivity and water-gas shift, 7:24440 
POTASSIUM CHLORIDES 
Argon 40 Reactions 
Check on the geometrical assumptions in models for relativistic 
heavy ion collisions, 7:27360 (LBL—12652) 
Peripheral and central collisions at around 100 MeV per 
nucleon, 7:27058 (LBL—12652) 
Proton sources in central collisions of Ar + KCl at 1.8 
GeV/n, 7:26947 (LBL—12652) 
Two-pion correlations in heavy ion collisions, 7:27060 (LBL— 
12652) 
Inclusions 
Thermal gradient migration of brine inclusions in synthetic 
alkali halide single crystals, 7:25487 
Physical Radiation Effects 
Study of positron states in ionic defective crystals, 7:25452 
(INIS-mf—6819) 
POTASSIUM COMPOUNDS 
Catalytic Effects 
Catalytic coal gasification: an emerging technology, 7:24201 
Comparative Evaluations 
Sodium and potassium benzoate and benzoic acid as eluents for 
ion chromatography, 7:25503 
POTASSIUM FLUORIDES 
Chemical Reactions 
Method for directly recovering fluorine from gas streams 
(Patent), 7:25509 
POTASSIUM HYDRIDES 
Ton Sources 
Instability of KHs~ and potential implications for detection of 
“Ca with a tandem electrostatic accelerator, 7:25797 
(ANL/PHY—$81-1) 
POTASSIUM IONS 
Ton Sources 
Instability of KHs~ and potential implications for detection of 
“Ca with a tandem electrostatic accelerator, 7:25797 
(ANL/PHY—%1-1) 
POTATOES 
Processing 
Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—%1-05) 
POTENTIAL SCATTERING 
Semiclassical Approximation 
Some peculiarities of scattering phases on the potential with 
sharp edge, 7:27344 (INIS-mf—6819) 
POWER DEMAND 
Data Base Management 
Developing and maintaining a load research data base: 
comment, 7:25021 (CONF-8004196—) 
Forecasting 
Cogeneration: an electric utility's view, 7:25034 (CONF- 
8011131—) 
Illinois energy plan: overview of trends in the Illinois electric- 
utility industry, 7:25044 (ILLDOE—81/32) 
TVA bulk transmission system planning process: growing 
uncertainties in basic planning parameters indicate needs for 
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more unconventional planning tools, 7:25041 (EPRI-EL— 
2190) 
Seasonal Variations 
Seasonal electricity demand and pricing analysis with a 
variable-response model, 7:25049 
POWER GENERATION 


See also COGENERATION 
ON-SITE POWER GENERATION 


Economics 
Nuclear vs coal: comparing cost trends, 7:25048 
Forecasting 
Illinois energy plan: overview of trends in the Illinois electric- 
utility industry, 7:25044 (ILLDOE—81/32) 


Illinois energy plan: overview of trends in the Illinois electric- 
utility industry, 7:25044 (ILLDOE—81/32) 
Research Programs 
Annual report, 1981, 7:24952 (NP—2902141) 


Thermodynamics 
Technology of power plant cooling (Effects on aquatic 
ecosystems), 7:26219 (PB—252761) 
POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Compliance 
Off-gas provisions of the powerplant and industrial Fuel Use 
Act, 7:25045 (NP—2902415) 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 


THERMONUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 


Cost 
Federal Energy Regulatory Commission needs to act on the 
construction-work-in-progress issue, 7:25036 (EMD—$81-123) 
Economics 
Electric power: contemporary issues and the federal role in 
oversight and regulation, 7:25037 (EMD—82-8) 
Effects 


Effects of entrainment, entrapment and impingement, 7:26542 
(PB—252761) 
Internal Combustion Engines 
Coegneration possibilities for grain drying: a look at using 
waste heat to dry small grains in the State of Kansas, 
7:25210 (NP—2901980) 
Planning 
Electric power: contemporary issues and the federal role in 
oversight and regulation, 7:25037 (EMD—82-8) 
Pollution Regulations 


Power plant chlorination: regulatory considerations, 7:26225 
(PB—252761) 


TVA’'s experience with thermosetting-type insulation for 
generator stator windings, 7:24795 (EPRI-EL—2211) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also BIBLIS-B REACTOR 
PROCESS HEAT REACTORS 
SNR-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 


Performance 
Costs and benefits of alternative funding levels for the 
Department of Energy's Light Water Reactor Improvement 
Program, 7:24823 (EMD—82-16) 
Radioactive Effluents 
Sources of tritium, 7:24865 
POWER SYSTEMS 


See also AC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 


Load Analysis 
Power system reliability, 7:24820 (LBL—11990) 


Considerations in the area of system planning at Consumers 
Power Company, 7:25040 (EPRI-EL—2190) 

TVA bulk transmission system planning process: growing 
uncertainties in basic planning parameters indicate needs for 
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more unconventional planning tools, 7:25041 (EPRI-EL— 
2190) 


Outages 
Nuclear pulse (I): awakening to the chaos factor, 7:26004 


Considerations in the area of system planning at Consumers 
Power Company, 7:25040 (EPRI-EL—2190) 

TVA bulk transmission system planning process: growing 
uncertainties in basic planning eters indicate needs for 
more unconventional planning tools, 7:25041 (EPRI-EL— 
2190) 


Power system reliability, 7:24820 (LBL—11990) 
POWER TRANSMISSION 
Economic Analysis 
Transmission planning considerations in Ontario Hydro, 
7:25042 (EPRI-EL—2190) 
Environmental Impacts 
Transmission planning considerations in Ontario Hydro, 
7:25042 (EPRI-EL—2190) 


Long-range transmission expansion models, 7:25039 (EPRI- 
EL—2190) 
Planning 
Long-range transmission expansion models, 7:25039 (EPRI- 
EL—2190) 
Transmission planning considerations in Ontario Hydro, 
7:25042 (EPRI-EL—2190) 
POWER TRANSMISSION LINES 
Electrical Insulators 
Self-monitoring high voltage transmission line suspension 
insulator (Patent), 7:24822 


Justification and approval of new electric transmission lines: 
procedure, 7:25038 (EPRI-EL—2190) 


Justification and approval of new electric transmission lines: 
procedure, 7:25038 (EPRI-EL—2190) 


Justification and approval of new electric transmission lines: 
procedure, 7:25038 (EPRI-EL—2190) 
PRASEODYMIUM 141 
Nuclear Structure 
Shell model description of the N = 82 nucleus **'Pr, 7:27106 
(INIS-mf—6819) 
PRASEODYMIUM 141 TARGET 
Chlorine 35 Reactions 
Parameter scaling test of a dynamic nucleus-nucleus collision 
theory, 7:27099 
PRASEODYMIUM 143 
Beta-Minus Decay 
Autoionization of high shell of atom in beta decay, 7:27123 
(INIS-mf—6819) 
PRASEODYMIUM ALLOYS 
Magnetization 
Magnetization of dwarf moments in PrGd and PrEu alloys, 
7:25315 (KFK—3051) 
Moessbauer Effect 
ization of dwarf moments in PrGd and PrEu alloys, 
7:25315 (KFK—3051) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PREFABRICATED BUILDINGS 
Building Codes 
Building codes vs. the design of passive solar heat storage, 
7:24683 (NBS-Special Pub—608) 
Thermal Mass 
Building codes vs. the design of passive solar heat storage, 
7:24683 (NBS-Special Pub—608) 
PRESSURE VESSELS 
Closures 
Connecting apparatus for limited rotary of rectilinear motion 
(ii) (Patent), 7:24854 


Crack Propagation 
Dynamic crack propagation in precracked cylindrical vessels 
subjected to shock loading, 7:25641 
Failures 
Failure modes and durability of kevlar/epoxy composites, 
7:25441 
Fluid Flow 
Computational method for free surface hydrodynamics, 7:25670 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICE-ANDERSON ACT 
See also NUCLEAR INSURANCE 
Congress should increase financial protection to the public 
from accidents at DOE nuclear operations, 7:24871 (EMD— 
81-111) 
PRICES 
See also PEAK-LOAD PRICING 
Economic Impact 
Methodology for regional and industrial impacts of coal 
conversion, 7:26228 (DOE/EIA/06560—T1) 
PRIMARY COOLANT CIRCUITS 
Water Hammer 
Match hydraulic-transient analysis to power plant water-system 
needs, 7:24888 
PRIMARY COSMIC RADIATION 
Photometry 


Measurement of relativistic nuclei charges in thin nuclear 
emulsions by photometric method, 7:25948 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS HEAT REACTORS 
Heat Transfer 
Utilization of solid heat carriers in coal gasification using 
nuclear energy, 7:24218 
PROCESS SOLUTIONS 
Biological Effects 
Effects of process waters from the oil shale industry on in 
vitro induction of sister chromatid exchange, 7:26467 (LA— 
8948-PR) 
Metabolic Activation 
Exogenous metabolic activation of process waters in 
mammalian cell cultures, 7:26464 (LA—8948-PR) 
Mutagen Screening 
Determination of direct-acting mutagens in shale oil retort 
process water, 7:26465 (LA—8948-PR) 
Exogenous metabolic activation of process waters in 
mammalian cell cultures, 7:26464 (LA—8948-PR) 
Mutagenesis in vitro: Ames/Salmonella assay shale oil process 
waters, 7:26463 (LA—8948-PR) 
Photoactivation of shale oil byproducts, 7:26466 (LA—8948- 
PR) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROFESSIONAL PERSONNEL 
Cost 
Travel policies and practices of Department of Energy 
grantees (Travel costs for US DOE grantees), 7:24921 
(FPCD—81-76) 
Education 
NDE techniques and technicians, 7:24889 
PROMETHAZINE 
See AMINES 
PROMETHIUM 147 
Beta-Minus Decay 
Autoionization of k-shell of atom in beta decay with account 
for screening and relativistic effects, 7:27264 (INIS-mf— 
6819) 
Autoionization of high shell of atom in beta decay, 7:27123 
(INIS-mf—6819) 
PROMPT NEUTRONS 
Multiplicity 
Prompt neutron multiplicity distribution in the spontaneous 
fission of curium-242, 7:24843 
PROPADIENE 
See ALLENE 
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PROPANE 
Combustion 


PROPANE 
Combustion 
Mechanism of instabilities in turbulent combustion leading to 
flashback, 7:25215 (LBL—11990) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPORTIONAL COUNTERS 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 


In vivo measurement of actinides in the human lung, 7:26379 
Sensitivity 
In vivo measurement of actinides in the human lung, 7:26379 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Decontamination 
Monitoring of overalls and personnel skin contamination. 
Chapter 5, 7:26190 


Fabrication 
Further study for fabrication, evaluation, and testing of 
monolayer woven materials for space suit insulation. Final 
report, 7:25634 (NASA-CR—166140) 
Radiation Monitoring 
Monitoring of overalls and personnel skin contamination. 
Chapter 5, 7:26190 


Biological Variability 
Use of high-resolution two-dimensional electrophoresis in 
human health effects studies, 7:25526 


Chemical Analysis 
3C-"3C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
Isotope Ratio 
#3C-"°C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
Metabolism 
Liver cells in culture: a model for i regulation 
of retinol-binding protein metabolism, 7 
Molecular Weight 
Identification of the SV40 agnogene product: a DNA binding 
protein, 7:26255 
Radiochemical Analysis 
Identification of the SV40 agnogene product: a DNA binding 
protein, 7:26255 
PROTON BEAMS 
Diagnostic Uses 
Proton beams for imaging applications, 7:26293 
Electron Cooling 
Increasing the phase-space density of high energy particle 
beams, 7:25728 
Stochastic Cooling 
Increasing the phase-space density of high energy particle 
beams, 7:25728 
PROTON DETECTION 
Liquid Scintillation Detectors 
Low energy proton and electron response of an n-octane liquid 
scintillator, 7:25911 
PROTON RADIOGRAPHY 
Data 
Proton beams for imaging applications, 7:26293 
PROTON REACTIONS 
Breakup Reactions 
Fragment correlations in nuclear breakup induced by 
relativistic projectiles, 7:27274 (LBL—12652) 


Cross sections for the (p,yo) and (py:) reactions on Cu and 
Cu, 7:27089 (INIS-mf—6819) 

Proton and neutron radiative capture, 7:27021 

Study of angular distributions from the *Mg(p,y)**Al 
reaction, 7:27034 (INIS-mf—6819) 

Exchange Reactions 

™C(p,n) *N reaction at 120, 160, and 200 MeV, 7:27005 

(ORNL—5787) 


ERA Vol. 7, No. 9 / 220S 


®Y(p,n) sup(89m,g)Zr reaction in the proton energy range (5- 
9) MeV, 7:27092 (INIS-mf—6819) 

1/E dependence of the ’Li(p,n)’ Be(g.s. +0.43 MeV) total 
reaction cross section, 7:27008 

dependence of the ratio of isovector effective 
interaction strengths ‘J/sub sigmatau//J/sub tau/’ from 0° 
(p,n) cross sections, 7:27015 

Gamma radiation in the **Ru(p,ny)**Rh reaction, 7:27153 
(INIS-mf—6819) 

Resonance structure of nucleon-nucleus interaction cross 
sections on the basis of data on one-nucleon state energies 
and simulation of compound-transition matrix elements by 
random matrix method, 7:26982 (INIS-mf—6819) 

Compound-Nucleus Reactions 

y-transitions between the states of a ®°Ne compound nucleus, 
7:27032 (INIS-mf—6819) 

Reaction parameters for heavy-ion collisions, 7:26931 

Elastic Scattering 

Depolarization in the elastic scattering of 65 MeV polarized 
protons, 7:27038 (NSSRP—31) 

First measurement of the spin rotation parameter Q for p-*°Ca 
elastic scattering at 500 MeV, 7:27071 

Fluctuations in energy dependence of **Mg(p,po)**Mg cross 
sections in the range Esub(p) = 11 - 14 MeV, 7:27033 
(INIS-mf—6819) 

Nuclear deformation in the actinide region by proton inelastic 
scattering, 7:27297 

p*He lar; le elastic scattering at intermediate energies, 
7:26945 (INIS-mf—6819) 

Precision investigations of proton scattering on palladium even 
isotopes, 7:27173 (INIS-mf—6819) 

Proton scattering by nuclei of atoms of semiconductors and 
energy spectra of primarily knocked out atoms, 7:27027 
(INIS-mf—6819) 

Study of the intensification effect of elastic proton scattering 
via a compound nucleus in the near barrier energy range for 
50 <= A <= 70 nuclei, 7:27091 (INIS-mf—6819) 

Systematic study on the elastic scattering of polarized protons 
at 65 MeV, 7:27181 (NSSRP—31) 

Test of data-to-data relations for the reactions /sup 90,92/Zr 
(p/sub pol/,p/sup prime/) at 800 MeV, 7:27195 


Difference in the fission of not very heavy and heavy nuclei by 
fast protons, 7:27288 (INIS-mf—6819) 


Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
Backward emission in hadron-nucleus collisions, 7:27366 
(LBL—12652) 
Scattering 


Cross sections and analyzing powers of inelastic proton 
scattering on even-even nuclei, 7:27182 (NSSRP—31) 
High resolution measurements of analyzing powers for the 

excitation of high spin states of unnatural parity, 7:27039 

(NSSRP—31) 

Isospin of **C(p,p’)'*C*1+ transitions, 7:27000 

(NSSRP—31) 

Neutron-proton decomposition of transition matrix elements 
from a comparison of 800 MeV proton scattering with 
electromagnetic methods, 7:27193 

Nuclear deformation in the actinide region by proton inelastic 
scattering, 7:27297 

Proton inelastic scattering with excitation of giant resonances, 
7:27052 (INIS-mf—6819) 

Spin flip asymmetry in the inelastic scattering of protons on 
2C at 24.1, 26.2 and 28 MeV, 7:27001 (NSSRP—31) 

Spin flip at inelastic proton scattering on sup(58,60)Ni, 7:27057 
(INIS-mf—6819) 

Test of data-to-data relations for the reactions /sup 90,92/Zr 
(p/sub pol/,p/sup prime/) at 800 MeV, 7:27195 

To the problem on the ratio of contributions of multistep 
direct and pre-equilibrium processes in inelastic nucleon 
scattering, 7:27267 (INIS-mf—6819) 

Multiple Production 

Coherence and self-induced transparency in high-energy 

hadronic collisions, 7:26894 
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Particle Production 

Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 7:27282 

Proton-induced muon production from nuclei, 7:27013 

Pickup Reactions 

Analysis of (p,a) reactions on °Be and '*C, 7:26989 (INIS- 
mf—6819) 

Analyzing powers for (p,d) reactions on nuclei around neutron 
closed shells, 7:27184 (NSSRP—31) 

Analyzing power measurements in the (p,a) reaction on 
sup(58,60,62)Ni and **Fe, 7:27067 (NSSRP—31) 

Anomalous analyzing powers for strong (p,t) ground-state 
transitions, 7:27185 (NSSRP—31) 

Cross sections of (p,t) reactions between ground states of f-p 
shell nuclei, 7:27083 (INIS-mf—6819) 

Finite-range DWBA analysis of anomalous analyzing powers in 
(p, alpha) reactions, 7:27094 (NSSRP—31) 

Some new effects of the deuteron D state observed in (p,d) and 
(d,p) reactions, 7:27066 (NSSRP—31) 

Studies of (p,t) reaction mechanism employing the realistic 
deuteron and triton wave functions, 7:27064 (NSSRP—31) 

Study of the (p,d) reactions on A = 12 - 94 nuclei by 65 MeV 
polarized protons, 7:27040 (NSSRP—31) 

Unnatural-parity transition in (p,t) reactions, 7:27276 
(NSSRP—31) 

Potential Scattering 

Model-independent potentials of proton and heavy ion 
scattering, 7:27347 (INIS-mf—6819) 

Some peculiarities of scattering phases on the potential with 
sharp edge. 7 27344 (INIS-mf—6819) 

Study on the -neralized WKB approximation of the solution 
of the inverse scattering problem at the fixed energy for the 
complex potentials, 7:26984 (INIS-mf—6819) 

Quasi-Elastic Scattering 

14N(p,2p)"°C reaction with 50 MeV protons, 7:26991 (INIS- 
mf—6819) 

(p,p’d) inclusive reaction at large momentum transfers, 7:27150 
(INIS-mf—6819) 

Application of the mechanism of quasi-elastic scattering on 
intranuclear a clusters to the analysis of nuclear scaling 
phenomenon, 7:26979 (INIS-mf—6819) 

Cluster spectroscopic factors of nonshell nuclei and of (2s-2d) 
shell nuclei and quasi-elastic knock-out processes, 7:26978 
(INIS-mf—6819) 

Mechanisms of the (p,p*He) reaction at high momentum 
transfer, 7:27144 (INIS-mf—6819) 

Resonance Scattering 

Intermediate structure in proton resonances, 7:27090 (INIS- 

mf—6819) 


Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
PROTON-DEUTERON INTERACTIONS 
Role of three-particle forces in the d + p a m~ (0°) + 
reaction at intermediate energies, 7:26897 (INIS-mf—6819) 
PROTON-NEUTRON INTERACTIONS 
Elastic Scattering 
High energy physics with polarized proton beams, 7:26892 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
High energy physics with polarized proton beams, 7:26892 
Exclusive Interactions 
High energy physics with polarized proton beams, 7:26892 
Inclusive Interactions 
High energy physics with polarized proton beams, 7:26892 
Inelastic Scattering 


High energy physics with polarized proton beams, 7:26892 
Particle Production 


Production of partons and hadrons in e* e~ annihilations and in 
hadron-hadron collisions: quark and gluon jet models, 
7:26881 (BNL—51443-Vol.1) 

Polarization 

High energy physics with polarized proton beams, 7:26892 
Total Cross Sections 

High energy physics with polarized proton beams, 7:26892 


PUBLIC UTILITY REGULATORY POLICIES ACT 
Compliance 


Unified Gauge Models 
Experimental implications of new theoretical ideas, 7:26918 
(BNL—51443-Vol.1) 
PROTONS 
Alpha Reactions 
aa and pp interactions at ISR energies, 7:26883 (LBL—12652) 
Study of inelastic aa and ap collisions in the CERN ISR, 
7:26901 (LBL—12652) 
Lifetime 
Temperature and density dependence of the proton lifetime in 
liquid water, 7:25548 


Structure 
Inside the proton, 7:26911 


Decay 
Baryon number and lepton number conservation laws, 7:26914 
PROTOSTARS 
Gravitational Collapse 
Collapse to equilibrium of rotating, adiabatic spheroids. I. 
Protostars, 7:26577 
Rotation 
Collapse to equilibrium of rotating, adiabatic spheroids. I. 
Protostars, 7:26577 
Star Models 
Collapse to equilibrium of rotating, adiabatic spheroids. I. 
Protostars, 7:26577 
PSI RESONANCES 
Photoproduction 


J/psi photoproduction from 60 to 300 GeV/c, 7:26888 
PSI-3695 RESONANCES 
Decay 
Observation of an eta’/sub c/ candidate state with mass 3592 
+- 5 MeV, 7:26887 
PSORALEN 
Radiosensitivity Effects 
Effect of dark complexing on the photosensitized formation of 
8-methoxypsoralen cross-links with DNA, 7:26413 
PSYCHOSES 
See MENTAL DISORDERS 


See TEFLON 
PUBLIC BUILDINGS 
Energy Audits 
Energy audits of public buildings in Illinois, 7:25133 (NBS- 
Special Pub—608) 
Energy Conservation 
Commercial and institutional conservation: a state perspective, 
7:25105 (CONF-8011131—) 
Efficiency Standards 
Evaluation of the nonresidential energy conservation building 
standards of the State of Colorado, 7:25125 (NBS-Special 
Pub—608) 
Energy Management Systems 
Energy management for human service agencies. Second 
edition, 7:25183 (NP—2902324) 
Infrared Thermography 
Thermographic interpretation of building enclosure deficiencies 
in Canadian public buildings, 7:25170 
Quality Control 
Thermographic interpretation of building enclosure deficiencies 
in Canadian public buildings, 7:25170 
Solar Cooling Systems 
Solar energy for a community recreation center, 7:24717 
Solar Heating Systems 
Solar energy for a community recreation center, 7:24717 
Solar Space Heating 
LBL solar demonstration project, 7:24679 (LBL—11990) 
Solar Water Heating 
LBL solar demonstration project, 7:24679 (LBL—11990) 
PUBLIC OPINION 
Data Acquisition 
Questionnaire development, 7:27627 (CONF-8004196—) 
PUBLIC UTILITY REGULATORY POLICIES ACT 


Department of Energy needs to improve the timeliness of the 
third annual reports on Title I of the Public Utility 
Regulatory Policies Act, 7:25035 (EMD—81-56) 





PULSARS 
Documentation 


Documentation 
Department of Energy needs to improve the timeliness of the 
third annual reports on Title I of the Public Utility 
Regulatory Policies Act, 7:25035 (EMD—81-56) 
tions 


R 
Burdensome and unnecessary reporting requirements of the 
Public Utility Regulatory Policies Act need to be changed, 
7:24984 (EMD—81-105) 
PULPS 
See SLURRIES 


Cosmic Radiation 
Scaling from Jupiter to pulsar and the acceleration of cosmic 
ray particles by pulsars, 7:26600 
Radiation 
Classifiation of pulsars and ‘y-sources, 7:26595 
History of the gamma-ray light curves of the pulsars 
PSRO0531+21 and PSRO833-45 as measured by COS-B, 
7:26589 
Inverse Compton gamma rays from cosmic X-ray sources, 
7:26599 
Observations of high energy gamma-rays from the Crab and 
the Vela pulsars, 7:26590 
Observations of gamma-radiation with the energy 10'eV from 
the Cyg X-3 in 1979-80, 7:26592 
Spectroscopy 
Upper limits to pulsed gamma ray emission from PSR 0833-45, 
1747-46 and 1818-04, 7:26588 
Hard X Radiation 
Long-term time variability of Cygnus X-1 in the hard X-ray 
region, 7:26586 
X Radiation 
Pulse profiles and spin change of Vela X-1, 7:26596 
PULSATING VARIABLE STARS 
Physical Properties 
Red variables of spectral class M, 7:26652 
Polarization 
Linear polarization changes across TiO bands in cool variables: 
V CVn, 7:26655 
PULSE DISCRIMINATORS 
Analog-to-Digital Converters 
Tests on a digital neutron-gamma pulse shape discriminator 
with NE213, 7:25912 
PULSE GENERATORS 
Randomness 
Digital random pulser for testing nuclear intrumentation, 
7:25678 
PUMP TURBINES 
Noise 
Electrical spectrum analysis of operating hydro electric 
machines, 7:24902 (EPRI-EL—2211) 
Performance Testing 
Electrical spectrum analysis of operating hydro electric 
machines, 7:24902 (EPRI-EL—2211) 
PUMPED STORAGE POWER PLANTS 
Electric Generators 
Electrical spectrum analysis of operating hydro electric 
machines, 7:24902 (EPRI-EL—2211) 
Hydraulic Equipment 
Automatic ultrasonic apparatus developed for periodic 
inspection of the high pressure hydraulic system at Dinorwic 
Power Station, 7:24903 
Pump Turbines 
Electrical spectrum analysis of operating hydro electric 
machines, 7:24902 (EPRI-EL—2211) 
PUMPS 
Design 
Investigations into minimizing fish loss at steam electric 
generating stations, 7:26543 (PB—252761) 
Materials 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol.1) 
PWR TYPE REACTORS 
See also BIBLIS-B REACTOR 
LOFT REACTOR 
THREE MILE ISLAND-2 REACTOR 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
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Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
Fuel Rods 
Criticality of 4.3 wt% uranium-235 enriched UO, rods in 
uranyl! nitrate solution containing gadolinium, 7:25640 
Fuel-Coolant Interactions 
Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
High-Level Radioactive Wastes 
Engineering-scale vitrification of commercial high-level waste, 
7:24391 
Loss of Coolant 
Fission-product energy release for times following thermal- 
neutron fission of **°U between 2 and 14 000 s, 7:24897 
Fission-product energy release for times following thermal- 
neutron fission of plutonium-239 and plutonium-241 between 
2 and 14 000 s, 7:24891 
Investigation of blowdown problems with the computer code 
DRIX-2D, 7:24894 
Nonequilibrium vapor production model for critical flow, 
7:24898 
Probabilistic analysis and operational data in response to 
NUREG.-0737, Item II.K.3.2 for Westinghouse NSSS plants 
(Modifications to reduce LOCA due to stuck-open power- 
operated relief valve), 7:24880 (WCAP—9804) 
Two-phase mass flow measurements. A comparison of different 
measuring methods, 7:25666 (K FK—3070) 
Meltdown 
Analysis of the development of hypothetical meltdown 
accidents, 7:24873 (KFK—3070) 
NRC’S core melt research program and its relation to current 
regulatory activities, 7:24875 (KFK—3070) 
Phenomenological modeling of the triggering phase of small- 
scale steam explosion experiments, 7:24892 
Molten Metal-Water Reactions 
U.S. steam explosion research: Risk perspective and 
experimental results, 7:24876 (K FK—3070) 
Neutron Transport 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Radiation Protection 
Equity aspects of risk management: trade-offs between public 
and occupational hazards in the nuclear industry, 7:24885 
Optimization of radiation protection and variability of data: a 
general model and application to PWR effluent releases, 
7:24939 
Radioactive Effluents 
Radioactive material released from nuclear power plants in 
1978, 7:24863 
Radioactive Wastes 
Radioactive material released from nuclear power plants in 
1978, 7:24863 
Reactor Accidents 
Methods of fluid and structure dynamics in the analysis of 
acciderts in LWR, 7:24878 (KFK—3070) 
Reactor Components 
PWR-type reactor, 7:24824 
Reactor Kinetics 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Reactor Maintenance 
PWR-type reactor, 7:24824 
Reactor Operation 
PWR-type reactor, 7:24824 
Reactor Safety 
Match hydraulic-transient analysis to power plant water-system 
needs, 7:24888 
Probabilistic analysis and operational data in response to 
NUREG.-0737, Item II.K.3.2 for Westinghouse NSSS plants 
(Modifications to reduce LOCA due to stuck-open power- 
operated relief valve), 7:24880 (WCAP—9804) 
Steam Generators 
Technical note: potential problems of steam generator overfill, 
7:24887 
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Steam Systems 
Probabilistic analysis and operational data in response to 
NUREG.-0737, Item II.K.3.2 for Westinghouse NSSS plants 
(Modifications to reduce LOCA due to stuck-open power- 
operated relief valve), 7:24880 (WCAP—9804) 
PYRANOMETERS 


Accuracy of pyranometer calibrations and pyranometer 
ization, 7:24521 (SERI/CP—214-1403) 
Calibration of pyrheliometers and pyranometers for testing 
photovoltaic devices, 7:24524 (SERI/CP—214-1403) 
Technology Assessment 
Solar radiometers, 7:24520 (SERI/CP—214-1403) 
PYRENE 
Carcinogen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Mutagen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
Spin-Lattice Relaxation 
Spin-lattice relaxation parameters in the quantitative 
determination of condensed aromatic compounds by carbon- 
13 nuclear magnetic resonance spectrometry, 7:25502 
OMETERS 


Calibration 
Calibration of pyrheliometers and pyranometers for testing 
photovoltaic devices, 7:24524 (SERI/CP—214-1403) 
Technology Assessment 
Solar radiometers, 7:24520 (SERI/CP—214-1403) 
PYRIDINEAZOHYDROXYNAPHTHALENE 
See PAN 
PYRIDINES 
See also PAN 
Chemical Analysis 
Alkylpyridines in surface waters, groundwaters, and subsoils of 
a drainage located adjacent to an oil shale facility, 7:24344 
PYRIDYLAZONAPHTHOL 
See PAN 
PYRITE 
Catalytic Effects 
Disposable catalysts in the solvent refined coal process, 7:24214 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Chemical Reaction Kinetics 
ing to achieve environmental compatibility, 7:24199 
(LBL—11990) 


Decomposition 
Changes in iron minerals during oil-shale retorting, 7:24337 
Oxidation 


Processing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
TECHIN 


See PYROCATECHOL 
PYROCATECHOL 
Gas Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Liquid Column Chromatography 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Mass Spectroscopy 
ing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
PYROLYSIS 
Chemical Reaction Yield 
Fast pyrolysis/gasification of lignocellulosic materials at short 
residence time, 7:24468 


Kinetics 
Kinetic studies of pyrolysis and gasification of wood under 
pressure with steam and oxygen, 7:24502 


Thermodynamics of gas-char reactions, 7:24442 
PYROLYSIS PRODUCTS 
See also CHARS 


PYROLYTIC GASES 
PYROLYTIC OILS 


Chemical Composition 
Development of methods for the stabilization of pyrolytic oils. 
Final report, 7:24439 (PB—82-108150) 
Comparative Evaluations 
Pyrolysis of tropical woods: the influence of their chemical 
composition on the end products, 7:24466 
Infrared Spectra 
Fluosilicate impurity in infrared spectra of pyrolyzates of 
fluorocarbon resins, 7:25601 
Pressure Dependence 
On the influence of the different parts of wood on the 
production of gaseous combustible products by pyrolysis, 
7:24465 
Temperature Dependence 
On the influence of the different parts of wood on the 
production of gaseous combustible products by pyrolysis, 
7:24465 
PYROLYTIC GASES 
Chemical Composition 
Fast pyrolysis/gasification of lignocellulosic materials at short 
residence time, 7:24468 


Gaseous fuel from biomass by flash pyrolysis, 7:24467 
On the influence of the different parts of wood on the 
production of gaseous combustible products by pyrolysis, 
7:24465 
Cleaning 
Gas conditioning, 7:24447 
PYROLYTIC OILS 
Chemical Composition 
Chemistry of biomass liquefaction, 7:24543 (LBL—11990) 
PYRRHOTITE 
Decomposition 
Changes in iron minerals during oil-shale retorting, 7:24337 


Q 


QUADRUPOLE LINACS 
Beam Dynamics 
Radio-frequency quadrupole: general properties and specific 
applications, 7:25738 
QUALITY ASSURANCE 
Planning 
How to use QA in NDE operations, 7:24852 (UCID—19240) 
Mound Facility, 7:26002 (UCID—19240) 
Quality assurance for Group M-5, Los Alamos National 
Laboratory, 7:25998 (UCID—19240) 
Quality assurance applications in the nondestructive evaluation 
section at LLNL, 7:26000 (UCID—19240) 
Quality assurance in our NDE program, 7:25636 (UCID— 
19240) 
Quality in NDE operations at Bendix, Kansas City Division, 
7:26003 (UCID—19240) 
Quality NDT operations at Rockwell: Rocky Flats Plant, 
7:26001 (UCID—19240) 
Quality program plan, 7:25997 (UCID—19240) 
SNLL quality program plan objectives, 7:25999 (UCID— 
19240) 
QUANTUM CHROMODYNAMICS 
Magnetism 


Thermodynamics of chromomagnetism, 7:26908 
Perturbation Theory 
Status of perturbative QCD, 7:26916 (BNL—51443-Vol.1) 
Vacuum States 
Experimental program to study the physical vacuum: high- 
energy nucleus-nucleus collisions, 7:26917 (BNL—51443- 
Vol.1) 
QUANTUM FIELD THEORY 


See also LAGRANGIAN FIELD THEORY 
QUANTUM CHROMODYNAMICS 





QUANTUM MECHANICS 
Meetings 


Meetings 
Proceedings of the sixth international conference on the 
problems of quantum field theory, 7:26920 (JINR-D—2-81- 
543) 
Semiclassical 


7:26925 
QUANTUM MECHANICS 
Solutions 


Asymptotic 
Large N classical equations and their quantum significance, 
7:27420 
QUARK MODEL 
Possible role of six-quark shell states in nuclear reactions, 
7:27118 (INIS-mf—68 19) 
Study of atomic nuclei quark structure in electron deep 
inelastic scattering, 7:27149 (INIS-mf—6819) 
QUARK-ANTIQUARK INTERACTIONS 
Inclusive Interactions 
Avoidance of counter-example to non-abelian Bloch-Nordsick 
conjecture by using coherent state approach, 7:26910 
QUARKS 
Electric Charges 
Mass-independent search for fractionally charged particles, 
7:25779 (ANL/PHY—81-1) 
Recombination 
Quark recombination in inclusive spectra, 7:27365 (LBL— 
12652) 
Rest Mass 
Some thoughts on the mass of the top quark, 7:26905 
QUARTZ 
Isotope Ratio 
Direct determination of the oxygen isotope fractionation 
between quartz and magnetite at 600 and 800°C and 5 kbar, 
7:26560 
Isotope Separation 
Direct determination of the oxygen isotope fractionation 
between quartz and magnetite at 600 and 800°C and 5 kbar, 
7:26560 
QUASARS 
Cosmic Neutrinos 
High energy neutrino radiation of quasars and active galactic 
nuclei, 7:26707 
Gamma Radiation 
Observations of Cygnus X-3, M87, 3C273 and SS433 at 
energies greater than 10**eV, 7:26594 
QUASI-FISSION 
Nuclear Theory 
Dynamics of nuclear coalescence or reseparation, 7:27373 
QUASIPARTICLE-PHONON MODEL 
Separable spin-multipole forces and magnetic resonances in the 
spherical nuclei, 7:27328 (INIS-mf—6819) 
QUEENSLAND 
Uranium Deposits 
Westmoreland uranium deposit, Queensland, Australia, 7:24352 
QUERCUS 
See OAKS 
QUINOLINES 
Chemical Reaction Kinetics 
Bis(2,2’-biquinoline)copper(I) nitrate as an in situ 
spectrophotometric probe of cadmium sulfide/cuprous 
sulfide heterojunction formation, 7:25552 


Approximation , 
and classical corresspondence for Fermi fields, 


R CODES 


3D nonlinear calculations of resistive tearing modes, 7:27481 
R FACTORS 
Measuring Methods 
Measuring building R-values for large areas, 7:25171 
R MATRIX 
Computer Codes 
R-matrix analysis of neutron elastic and inelastic scattering 
data, 7:27025 
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Population Dynamics 
National environmental research park, 7:26160 (PNL—4100- 
Pt.2) 
RADIATION ACCIDENTS 
Personnel Dosimetry 
Practical attitude of the physicist in case of socidental external 


Accelerators 
Using of the EG-2.5-6 electrostatic generator for radiation 
chemistry researches, 7:25613 (KFTI—80-28) 
RADIATION CHIMERAS 
Biological 


Recovery 
Transplantation of fetal liver cells, 7:26362 (UCD—472-126) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
COSMIC RAY DETECTION 
ELECTRON DETECTION 
GAMMA DETECTION 
JON DETECTION 
MUON DETECTION 
NEUTRON DETECTION 
PARTICLE IDENTIFICATION 
PROTON DETECTION 
X-RAY DETECTION 
Calorimeters 
Segmented calorimeter for high-Psub(t) jet experiments, 
7:25908 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
GEIGER-MUELLER COUNTERS 
HODOSCOPES 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIOISOTOPE SCANNERS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
SPECTROMETERS 
TELESCOPE COUNTERS 
Radon: emanation studies, indoor measurements, and control 
strategies, 7:26130 (LBL—11990) 
Recent modifications of the TUNL fast neutron cross section 
facility, 7:25979 
Fiber Optics 
Radiation detection system (Patent), 7:25905 
Gamma Cameras 
Charge splitting resistive layer for a semiconductor gamma 
camera (Patent), 7:26292 
Gamma Detection 
Measuring of low-energy photon spectra at the presence of 
high-energy photons, 7:25903 (KFTI—80-46) 


Radiation detection system (Patent), 7:25905 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Risk Assessment 
Valuation of detriment, 7:26408 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Signals 
Radiation warning symbol; and reply, 7:27396 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Therapy 
Desensibilizating effect of sulfur. Chapter 4, 7:26372 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
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Dose Rates 
Monitoring of dose rates and radiation flux density in working 
rooms. Chapter 3. Measurement of dose equivalent rate and 
neutron flux density, 7:26133 
Neutron Flux 
Monitoring of dose rates and radiation flux density in working 
rooms. Chapter 3. Measurement of dose equivalent rate and 
neutron flux density, 7:26133 
RADIATION PROTECTION 
Decision Making 
As low as is reasonably achievable, 7:24986 
Optimization of radiation protection and variability of data: a 
general model and application to PWR effluent releases, 
7:24939 
Use of optimization methods in the field of radiation protection 
for nuclear facilities, 7:24940 
Policies 


Policy considerations behind the regulations for limitations of 
releases of radioactive substances from nuclear power plants 
in Sweden, 7:24962 


As low as is reasonably achievable, 7:24986 
Legal Aspects 
Radiation protection optimization: present experience and 
methods, 7:24937 
it 
Radiation protection optimization: present experience and 
methods, 7:24937 
Optimization 
Equity aspects of risk management: trade-offs between public 
and occupational hazards in the nuclear industry, 7:24885 
Optimization - theory and practice: US-40CFR190, a case 
study, 7:24938 
Optimization of radiation protection and variability of data: a 
general model and application to PWR effluent releases, 
7:24939 
Recommendations 
Recommendations [made at the National seminar on radiation 
protection including development of radiological physics in 
India], 7:26311 
Signals 
Radiation warning symbol; and reply, 7:27396 
Standards 
Valuation of detriment, 7:26408 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATIVE COOLING 
Passive cooling, 7:24678 (LBL—11990) 
RADICALS 
See also ALKYL RADICALS 
RBEN: 


CA ES 
HYDROPEROXY RADICALS 
RADICALS 


Absorption Spectra 
Experimental evidence for the thiol radical cation in solution, 
7:25616 
RADIO EQUIPMENT 
Physical Radiation Effects 
Radiation effects in electrical equipment and radiocomponents. 
Chapter 5, 7:25982 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Steam and air as carrier gas when operating a cascade 
impactor to investigate nuclear aerosols, 7:24900 
Au 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of the dispersion of a- 
activity aerosols by autoradiography, 7:26142 


Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of the dispersion of a- 
activity aerosols by autoradiography, 7:26142 

Measuring Methods 

Cascade impactor calibration for measurements of activity size 

distributions in the atmosphere, 7:26144 


Particle Size 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of the dispersion of a- 
activity aerosols by autoradiography, 7:26142 
Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Methods of sampling radioactive 
aerosol and gases, 7:26135 
Monitoring of the contamination of air and ven 
discharges. Chapter 4. Determination of the concentration of 
tritium-bearing aerosols, 7:26138 
= dispersion along roads paved with phosphate slag, 
7:26182 
Sampling 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Methods of sampling radioactive 
aerosol and gases, 7:26135 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Adsorption 
Transmission of a gaseous radioactive isotope through an 
adsorber bed, 7:24866 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 
Land 
Guidelines for selecting preferred highway routes for large 
quantity shipments of radioactive materials, 7:24370 (PB— 
82-106840) 
Materials Handling 
Safety locking device between sealed vessels, 7:25642 (BLL- 
RISLEY—4270-(9091.9F)) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Phase relations in crystalline ceramic nuclear waste forms: the 
system UO/sub 2+x/-CeO/sub 2/-ZrO/sub 2/- ThO/sub 2/ 
at 1200/degree/c in air, 7:24386 
Actinide Burner Reactors 
Burning nuclear wastes in fusion reactors, 7:24405 
Alpha-Bearing Wastes 
Site evaluation for the Waste Isolation Pilot Plant (WIPP), 
7:24378 (CONF-790304—) 
Engineered Safety Systems 
Evaluation of basalt flows as a waste isolation medium, 7:24376 
(CONF-790304—) 
Field Tests 
Geologic storage of radioactive waste--results from field 
investigations at Stripa, Sweden, 7:24402 
Geologic Deposits 
Evaluation of basalt flows as a waste isolation medium, 7:24376 
(CONF-790304—) 
Ground Subsidence 
Alternatives to control subsidence at low-level radioactive 
waste burial sites, 7:24384 (RHO-LD—172) 
High-Level Radioactive Wastes 
Geological disposal of nuclear waste, 7:24371 (CONF-790304— 
) 


Solid state reactions in the system Al/sub 2/O/sub 3/-Nd/sub 
2/O/sub 3/-CaO: a system pertinent to radioactive waste 
disposal, 7:24388 

Technical issues for WIPP, 7:24379 (CONF-790304—) 

Low-Level Radioactive Wastes 

Alternatives to shallow land burial, 7:24398 

Biogenesis of tritiated and carbon-14 methane from low-level 
radioactive waste, 7:24403 

Burial limits for radioactive waste, 7:24414 

Geographic factors related to site suitability of low-level waste 
disposal, 7:24380 (CONF-811218—1) 

Unresolved technical issues for shallow and intermediate depth 
burial of nuclear waste, 7:24399 





RADIOACTIVE WASTE FACILITIES 
Marine Disposal 


Marine Disposal 

Geologic siting considerations for the disposal of radioactive 
waste into submarine geologic formations, 7:24373 (CONF- 
790304—) 

Ion transport in deep-sea sediments, 7:24374 (CONF-790304—) 

Physical and biological transport, 7:24375 (CONF-790304—) 


Meetings 
Geological disposal of nuclear waste, 7:24371 (CONF-790304— 


) 
Proceedings of the workshop on radionuclide release scenarios 
for geologic repositories, Paris, 8-12 Sep 1980, 7:24389 
239 


of the TA-42 plutonium contaminated 
incinerator facility, 7:24381 (LA—9077-MS) 
Radionuclide 
Geological disposal of nuclear waste, 7:24371 (CONF-790304— 


) 
Ion transport in deep-sea sediments, 7:24374 (CONF-790304—) 
Proceedings of the workshop on radionuclide release scenarios 
for geologic repositories, Paris, 8-12 Sep 1980, 7:24389 


Evaluation of basalt flows as a waste isolation medium, 7:24376 

(CONF-790304—) 
Risk Assessment 

Burial limits for radioactive waste, 7:24414 

Nontechnical issues in waste isolation, 7:24964 

Proceedings of the workshop on radionuclide release scenarios 
for geologic repositories, Paris, 8-12 Sep 1980, 7:24389 

Repository post-sealing risk analysis using MACRO, 7:24400 
Deposits 


Trace water content of salt in Louisiana salt domes, 7:24387 
Site Selection 

Generic aspects of salt repositories, 7:24377 (CONF-790304—) 

Geographic factors related to site suitability of low-level waste 
disposal, 7:24380 (CONF-811218—1) 

Geologic siting considerations for the disposal of radioactive 
waste into submarine geologic formations, 7:24373 (CONF- 
790304—) 

Site evaluation for the Waste Isolation Pilot Plant (WIPP), 
7:24378 (CONF-790304—) 

Soils 

Decommissioning of the TA-42 plutonium contaminated 

incinerator facility, 7:24381 (LA—9077-MS) 


Space 
Nuclear-electric transfer mission for nuclear waste disposal, 
7:24390 
Spent Fuels 
Technical issues for WIPP, 7:24379 (CONF-790304—) 
Technology Assessment 
Trace water content of salt in Louisiana salt domes, 7:24387 
Unresolved technical issues for shallow and intermediate depth 
burial of nuclear waste, 7:24399 
Underground Disposal 
Alternatives to shallow land burial, 7:24398 
Evaluation of basalt flows as a waste isolation medium, 7:24406 
Evaluation of basalt flows as a waste isolation medium, 7:24376 
(CONF-790304—) 
Generic aspects of salt repositories, 7:24377 (CONF-790304—) 
Site evaluation for the Waste Isolation Pilot Plant (WIPP), 
7:24378 (CONF-790304—) 
Technical issues for WIPP, 7:24379 (CONF-790304—) 
Waste-Rock Interactions 
Technical issues for WIPP, 7:24379 (CONF-790304—) 
RADIOACTIVE WASTE FACILITIES 


Decommissioning of the TA-42 plutonium contaminated 
incinerator facility, 7:24381 (LA—9077-MS) 
Environmental Effects 
Great Basin pocket mice (Perognathus parvus) in the vicinity 
of radioactive waste management areas, 7:26411 
Site Selection 
Geographic factors related to site suitability of low-level waste 
disposal, 7:24380 (CONF-811218—1) 
Study of the feasibility of developing uranium processing 
facilities in New Mexico. Final report, July 17, 1978-April 
30, 1979, 7:24346 (NP—2902264) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
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Low-Level Radioactive Wastes 
Some quantitative — of measuring liquid wastes in large 
collection basins, 7:24404 
Research 
Long-term high-level defense waste technology. Progress 
report, January-March 1981, 7:24383 (RHO-LD—81-101-B) 
RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 
Radioactive waste treatment technology, 7:24372 (CONF- 
790304—) 
Comparative Evaluations 
Comparative study of alternative high-level waste solidification 
processes, 7:24394 
Denitration 
Process for recovery of palladium from nuclear fuel 
reprocessing wastes (Patent), 7:24385 
Evaluation 
Removal of radionuclides from the water-soluble fraction of 
Hanford nuclear defense wastes, 7:24395 
Sol-gel technology applied to glass and crystalline ceramics, 
7:24401 


High-Level Radioactive Wastes 
Alternatives for vitrification of existing commercial high-level 
waste by spray calcination/in-can melting, 7:24392 
Comparative study of alternative high-level waste solidification 
processes, 7:24394 
Geological disposal of nuclear waste, 7:24371 (CONF-790304— 
) 


Radioactive waste treatment technology, 7:24372 (CONF- 
790304—) 
Removal of radionuclides from the water-soluble fraction of 
Hanford nuclear defense wastes, 7:24395 
Solid state reactions in the system Al/sub 2/O/sub 3/-Nd/sub 
2/O/sub 3/-CaO: a system pertinent to radioactive waste 
disposal, 7:24388 
Incinerators 
Overview of the incinerator offgas system study, 7:24397 
US DOE radioactive waste incineration technology--status 
review, 7:24396 
Low-Level Radioactive Wastes 
Volume reduction of contaminated metal waste, 7:24393 


Volume reduction of contaminated metal waste, 7:24393 
Research Programs 
Radioactive waste treatment technology, 7:24372 (CONF- 
790304—) 
Simulation 
Alternatives for vitrification of existing commercial high-level 
waste by spray calcination/in-can melting, 7:24392 


Crystal chemistry of cerium in the monazite structure-type 
phase of tailored-ceramic nuclear waste forms, 7:25427 
Solid state reactions in the system Al/sub 2/O/sub 3/-Nd/sub 
2/O/sub 3/-CaO: a system pertinent to radioactive waste 
disposal, 7:24388 
Transuranium Elements 
Crystal chemistry of cerium in the monazite structure-type 
phase of tailored-ceramic nuclear waste forms, 7:25427 
Vitrification 
i -scale vitrification of commercial high-level waste, 
7:24391 
RADIOACTIVE WASTE STORAGE 
Ashes 
of the TA-42 plutonium contaminated 
incinerator facility, 7:24381 (LA—9077-MS) 
Evaluation 
Crystal chemistry of cerium in the monazite structure-type 
phase of tailored-ceramic nuclear waste forms, 7:25427 
Effect of gamma radiation on glass leaching, 7:25494 
Low-Level Radioactive Wastes 
Some quantitative aspects of measuring liquid wastes in large 
collection basins, 7:24404 


Plutonium 239 
i of the TA-42 plutonium contaminated 
incinerator facility, 7:24381 (LA—9077-MS) 
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Tanks 
Some quantitative aspects of measuring liquid wastes in large 
collection basins, 7:24404 
Underground Storage 
Basalt waste isolation project. Quarterly report, October 1, 
1980-December 31, 1980, 7:24382 (RHO-BWI—81-100-1Q) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Environmental Effects 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
RADIOACTIVITY 
Removal 
Status of chelation research: a review, 7:26393 
RADIOASSAY 
Neutron 
Resonance neutron radiography for nondestructive evaluation 
and assay applications, 7:25981 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 


See CARBON 14 
ISOTOPE DATING 


RADIOCOLLOIDS 
Spatial Dose Distributions 
Microscopic dose distributions due to iodine isotopes in 
thyroid, 7:26319 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 
Design 
Whole body imaging system mechanism (Patent), 7:26303 
RADIOISOTOPES 


See also BONE SEEKERS 
DELAYED NEUTRON PRECURSORS 


Mass Spectroscopy 
Calibration samples for accelerator mass spectrometry, 7:25793 
(ANL/PHY—81-1) 
Role of accelerator mass spectrometry in nuclear physics, 
7:25771 (ANL/PHY—81-1) 
Photoionization 
Applications of resonance ionization spectroscopy to ultralow- 
level counting and mass spectroscopy, 7:25528 
RADIOLOGICAL PERSONNEL 
Radiation Doses 
Excessive exposures of diagnostic X-ray workers in India, 
7:26313 
RADIOMETERS 
Design 
Spectroradiometer measurements in support of photovoltaic 
device testing, 7:24522 (SERI/CP—214-1403) 
Testing 
Thermographic study of transient heat-flow in residential 
dwellings, 7:25163 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 
(In living organisms.) 
Data Processing 
Modification of software used in processing data for the 
aerosol inhalation studies, 7:26351 (LA—8948-PR) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Models 
Dynamic modeling system for the transfer of radioactivity in 
terrestrial food chains, 7:26181 
Physical and biological transport, 7:24375 (CONF-790304—) 
RADIONUCLIDES 
See RADIOISOTOPES 


RADIOPHARMACEUTICALS 
Chemical Preparation 
Organic synthesis with stable isotopes, 7:25617 (LA—8948-PR) 


Tellurium-123m-labeled-9-telluraheptadecanoic acid: a possible 
cardiac imaging agent, 7:26291 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Age Dependence 
Development of resistance to damage from continuous Co-60 
gamma irradiation when irradiation is initiated during fetal 
life, 7:26356 (UCD—472-126) 
Response Modifying Factors 
Influence of genetic immune disorders and anemia in radiation 
leukemogenesis, 7:26358 (UCD—472-126) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 





High energy electron and proton beam therapy: linear 
accelerators and betatrons, 7:26318 


Energy dependence of CaSO,:Dy and in vivo dosimetry in 
radiotherapy, 7:27399 
Heavy Ions 
Heavy charged particle radiotherapy, 7:26302 
Irradiation Devices 


Problems associated with Eldorado-A telegamma unit, 7:26309 
Linear Accelerators 
High energy electron and proton beam therapy: linear 
accelerators and betatrons, 7:26318 
Primer on theory and operation of linear accelerators in 
radiation therapy, 7:25713 (FDA—82-8181) 
Radiation Doses 
Comparative organ doses of some radiographic and 
radiotherapeutic techniques, 7:26312 
RADIUM 223 
Energy Levels 
Gamma radiation accompanying the **’Ac alpha decay (?"°Fr: 
Esub(y) = 12.78 - 241.7 keV; **°Ra: Esub(y) = 204.6 keV), 
7:27289 (INIS-mf—6819) 
RADIUM 226 
Biological Radiation Effects 
Toxicity of strontium-90 and radium-226: experimental design 
and current status, 7:26366 (UCD—472-126) 
RADON 
Air Pollution Monitors 
Radon: emanation studies, indoor measurements, and control 
strategies, 7:26130 (LBL—11990) 
Radiation Detectors 
Mechanical ventilation systems using air-to-air heat exchangers, 
7:26050 (LBL—11990) 
Radiation Flux 
Radon flux measurements, 7:26170 (DOE/EML—399) 
Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of Rn concentration in 
the air, 7:26140 
Radioecological Concentration 
Mechanical ventilation systems using air-to-air heat exchangers, 
7:26050 (LBL—11990) 
Radon: emanation studies, indoor measurements, and control 
strategies, 7:26130 (LBL—11990) 
Distribution 


Introduction to the US Uranium Registry, 7:24409 
RADON 220 
Activity Levels 
Radioactivity in former workers at a thorium refinery, 7:26387 
Exhalation 
Radioactivity in former workers at a thorium refinery, 7:26387 
RADON 222 
Radiation Monitoring 
Particle track analysis of natural decay series nuclides in 
sediments and pore waters, 7:26216 
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Radon-222 measurements at Chester, 7:26129 (DOE/EML— 
399) 
RADON 224 
Activity Levels 
Radioactivity in former workers at a thorium refinery, 7:26387 
Exhalation 
Radioactivity in former workers at a thorium refinery, 7:26387 
RAIL TRANSPORT 
Legislation 
Rail transportation after the Staggers Act, 7:24280 (CONF- 
8106204—) 
RAIN 
See also ACID RAIN 
Radioactivity 
Measurement of **Fe in environmental air and rainfall samples, 
7:25524 
RAPID TRANSIT SYSTEMS 
Economic Analysis 
Cost-effectiveness model development for energy storage 
devices in rapid transit systems. Final report, March- 
September 1980, 7:25189 (PB—82-101163) 
Energy Storage 
Cost-effectiveness model development for energy storage 
devices in rapid transit systems. Final report, March- 
September 1980, 7:25189 (PB—82-101163) 
RARE EARTH COMPLEXES 
Chemical Preparation 
Synthesis and crystallographic characterization of a dimeric 
alkynide-bridged organolanthanide: [(CsHs)2ErC = 
CC(CHs)sh, 7:25553 
RARE EARTH ISOTOPES 
Chemistry 
Analog elements for transuranic chemistries, 7:26178 (PNL— 
4100-Pt.2) 
Concentration 
Analog elements for transuranic chemistries, 7:26178 (PNL— 
4100-Pt.2) 
RARE EARTH NUCLEI 
Moment of Inertia 
Calculation of moments of inertia of rare earth nuclei in the 
forced rotation model with the Hartree-Fock wave functions 
(sup(152-160)Gd; sup(156-164)Dy; sup(158-170)Er; sup(168- 
176)Yb; sup(172-180)Hf; sup(180-186)W), 7:27107 (INIS-mf— 
6819) 
Nuclear Magnetic Moments 
Spin-quadrupole interaction effects in nuclear magnetic 
moments, 7:27213 (INIS-mf—6819) 
RARE GASES 


See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 


Ton-Atom Collisions 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Interpretation of high-q scattering experiments, 7:26868 
Tonization 
Collisions of highly stripped ions at MeV energies in gas 
targets: charge transfer and ionization, 7:26857 
Interpretation of high-q scattering experiments, 7:26868 
Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharge. Determination of the discharge of radioactive 
noble gases (RNG) into the atmosphere, 7:26141 
RATE STRUCTURE 
Regulations ¢ 
Regulation of the electric utility industry: a historical 
perspective and empirical study. Conference paper No. 67, 
7:25011 (CONF-7811199—1) 
RATEMETERS (COUNTING) 
See COUNTING RATEMETERS 
RATS 
Collagen 
Effect of in vivo exposure to fly ash and/or SO; on total 
= content of rat lungs and liver, 7:26481 (UCD—472- 
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Hydroxylases 
Effect of in vivo exposure to fly ash and/or SO on total 
collagen content of rat lungs and liver, 7:26481 (UCD—472- 
126) 
Lungs 
Studies of the chronic inhalation of coal fly ash by rats, 
7:26477 (UCD—472-126) 
Survival Time 
Use of homologous globulin for therapy of early and delayed 
effects of tritium oxide injury. Chapter 7, 7:26374 
Trachea 
In vivo exposure of transplanted rat tracheas to fly ash, 
7:26488 (UCD—472-126) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 


Evaluation 
Film boiling and vapor explosions from small spheres, 7:24893 
Film Boiling 
Film boiling and vapor explosions from small spheres, 7:24893 
Heat Transfer 
Film boiling and vapor explosions from small spheres, 7:24893 
Methods of fluid and structure dynamics in the analysis of 
accidents in LWR, 7:24878 (KFK—3070) 
Hydraulics 
Methods of fluid and structure dynamics in the analysis of 
accidents in LWR, 7:24878 (KFK—3070) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CORES 


Connectors 
Connecting apparatus for limited rotary of rectilinear motion 
(ii) (Patent), 7:24854 
Specifications 
PWR-type reactor, 7:24824 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 
Physical Radiation Effects 
Fast reactor core design implications of void swelling and 
irradiation creep, 7:24828 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Some possible ways to improve nuclear power-plant 
instrumentation, 7:24860 
Dilatometry 
Dilatometer (Patent), 7:24853 
Surveillance 


Surveillance of instruments by noise analysis, 7:24861 
REACTOR KINETICS 
Exact solution for suboptimal control of nuclear reactors with 
distributed parameters, 7:24834 
On the homogenization of uniform lattices, 7:24848 
Green Function 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 7:24841 
Neutron Slowing-Down Theory 
Treatment of resonance absorption in an infinite homogeneous 
mixture using Fourier transforms, 7:24839 
Neutron Transport 
Application of biasing techniques to the contribution Monte 
Carlo method, 7:24840 
REACTOR LATTICES 
Buckling 
Plane asymetric cell lattices with superimposed small buckling, 
7:24838 
Neutron Transport 
Plane asymetric cell lattices with superimposed small buckling, 
7:24838 
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Two-dimensional constrained finite element method for 
nonuniform lattice problems, 7:24846 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Physical Radiation Effects 
Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (KFTI—80-48) 
Experimental data available for radiation damage modelling in 
reactor materials, 7:25238 
Helium effect on the structure and properties of structural 
materials and helium behaviour in the crystal lattice, 7:25338 
(KFTI—80-44) 
Impurity segregation on dislocations and void swelling 
suppression, 7:25343 (KFTI—80-44) 
Influence of swelling and irradiation creep on the design and 
performance of fast reactor fuel pins and assemblies, 7:24829 
Structural changes and irradiation-induced swelling in alloys, 
7:25352 (KFTI—80-48) 
Toward a comprehensive theory of radiation-induced swelling 
and creep. The point defect concentrations, 7:25264 
Stress Corrosion 
Overlapping double etch technique for evaluation of metallic 
alloys to stress corrosion cracking (Patent), 7:25365 
REACTOR OPERATORS 
Performance 
Human error: An essential problem of nuclear power plants, 
7:24874 (KFK—3070) 
Reliability 
Human error: An essential problem of nuclear power plants, 
7:24874 (KFK—3070) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
See also REACTOR SAFETY EXPERIMENTS 
Defense-in-depth approach to safety in light of the Three Mile 
Island accident, 7:24884 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Investigations on the behaviour of UO: particles and sodium 
aerosols in SNR accidents, 7:24899 
Recent advances and applications of differential sensitivity 
theory in reactor safety, 7:24872 (INIS-mf—6714) 
Evaluation 
Characteristics and stability analyses for two-phase flow 
equation systems with viscous terms, 7:24896 
Gamma-ray buildup factors for stratified lead and water 
shields, 7:24895 
Transport calculation of gamma rays including bremsstrahlung 
by the discrete ordinates - code PALLAS, 7:24890 
Research Programs 
Progress of reactor safety research within the Project Nuclear 
Safety, 7:24877 (KFK—3070) 
REACTOR SAFETY EXPERIMENTS 
U.S. steam explosion research: Risk perspective and 
experimental results, 7:24876 (KFK—3070) 
REACTOR SITING 
See SITE SELECTION 
REACTORS 


See also POWER REACTORS 
WATER COOLED REACTORS 


Neutron Transport 
Exact solution for suboptimal control of nuclear reactors with 
distributed parameters, 7:24834 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECREATIONAL AREAS 
Economy 
Potential socio/economic impacts of acid rain on the fishing 
lodge industry of Northern Ontario, 7:26227 (CONF- 
791163—) 
Environmental Quality 
Action seminar: tourism and local economy, 7:26226 (CONF- 
791163—) 


REFUSE DERIVED FUELS 
Fluidized-Bed Combustion 


Solar 
Solar energy for a community recreation center, 7:24717 
Solar Heating Systems 
Solar energy for a community recreation center, 7:24717 
Tourism 
Action seminar: tourism and local economy, 7:26226 (CONF- 
791163—) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RED GIANT STARS 
Absorption Spectra 
Mass loss from a Ori, 7:26727 
Chemical Composition 
Chemical composition of red giants - the first dredge-up phase, 
7:26642 
Emission Spectra 
Infrared observations of OH/IR stars, 7:26676 
OH and IR emission from red giants, 7:26675 
Outflow of matter in the chromosphere of a Orionis, 7:26726 
Helium Burning 
Stability of nuclear-burning regions in red giants, 7:26649 
Masers 


Detection of a new SiO maser line, 7:26674 
Red giant masers, 7:26672 
Time variations of OH-masers in late-type stars, 7:26673 
Mass 
Evolutionary effects of mass loss in low-mass stars, 7:26756 
Theoretical evidence of mass loss from globular cluster stars, 
7:26761 
Mass Balance 
Mass loss in population II red giants, 7:26664 
Pulsations 
Theoretical aspects of pulsation and envelope ejection in red 
giants, 7:26653 
Star Evolution 
Effect of [CNO/Fe] on evolution of extremely metal poor red 
giants, 7:26638 
Interior properties of red giants, 7:26634 
Observations and theories of mixing in red giants, 7:26641 
Why do stars become red giants, 7:26650 
Star Models 
Time-dependent models of grain-forming atmospheres, 7:26669 
Stellar Atmospheres 
Outer atmospheres of late-type stars, 7:26658 
Outflow of matter in the chromosphere of a Orionis, 7:26726 
Photospheres of red-giant stars, 7:26635 
Stellar Winds 
Winds in red giants, 7:26660 
Temperature Measurement 
Color temperatures of red giants and their relation to the 
effective temperature, 7:26636 
REDOX REACTIONS 
Mathematical Models 
Study of rearrangement energies of redox species, 7:25550 
Reaction Kinetics 
Study of rearrangement energies of redox species, 7:25550 
REFRACTORIES 
Comparative Evaluations 
Selection of refractories for the Memphis industrial fuel gas 
demonstration plant, 7:24204 
Materials Testing 
High-temperature material testing, 7:25409 (CONF-780447—) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 
Fluidized-Bed Combustion 
Development of a range of water tube fluidized bed boilers, 
7:25683 
Development of a commercial range of multi-fuel fluidized bed 
combustion packaged boilers, 7:25686 
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Experience with a fluid bed test rig - results from 
commissioning tests on a hot gas generator, 7:25698 
REFUSE-FUELED BOILERS 
Efficiency 
Energy from straw and woodwaste, 7:24507 
Waste Heat Utilization 
Process for thermo chemical conversion of wet biomass into 
heat energy, 7:24509 
REFUSE-FUELED POWER PLANTS 
4 to 6-MW wood gasification unit: scaling-up the gasification 
technology into an unknown size category (case study 
Guyana), 7:24814 
Feasibility Studies 
Economics of combustion energy from crop residue, 7:24813 
REGENERATIVE FUEL CELLS 
Design 
Thermal regeneration of an electrochemical concentration cell 
(Patent), 7:25090 
REGION VII 
See MIDWEST REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REGRESSION ANALYSIS 
Least Square Fit 
Nonlinear regression and the principle of least squares: a 
method of evaluating the constants and a new method for 
calculating variances and covariances, 7:27411 (BM-RI— 
6900) 
REGULATING RODS 
Physical Radiation Effects 
Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (KFTI—80-48) 
RELATIVITY THEORY 
De Broglie Wavelength 
“Derivation” of the de Broglie relation from the Doppler 
effect, 7:27419 
REM 
See DOSE EQUIVALENTS 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 
Cost 
Cost prospects for renewables in developing countries, 7:25077 
Economics 
Economic considerations for renewable energy projects in 
developing countries, 7:25081 
Energy Policy : 
Castel Gandolfo report on renewable energy: policies and 
options, 7:25058 (NP—2010280) 
Energy Source Development 
Economic considerations for renewable energy projects in 
developing countries, 7:25081 
Information Needs 
Castel Gandolfo report on renewable energy: policies and 
options, 7:25058 (NP—2010280) 
REPRODUCTION 
Temperature Effects 
Fish reproduction and stress, 7:26425 
REPUBLIC OF CHINA 
See TAIWAN 
REPUBLIC OF KOREA 
Energy Demand 
Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
RESEARCH PROGRAMS 
Evaluation 
~~ evaluation and funding procedures, 7:24644 (CONF- 
80447—) 
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Planning and management of industrial research and 
development in the USSR. Final report, 7:24953 (PB—81- 
125080) 

Proposal evaluation and funding procedures, 7:24644 (CONF- 
780447—) 

Planning 

Planning and management of industrial research and 
development in the USSR. Final report, 7:24953 (PB—81- 
125080) 

RESERVOIR FLUIDS 
Equations of State 

User's guide to the VOLE phase-equilibrium code, 7:24316 

(AEEW-M—1910) 
RESERVOIR ROCK 
Porosity 
Porosity determination from the density log in Western Gas 
Sands., 7:24319 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Energy Audits 

Energy performance of buildings, 7:25119 (LBL—11990) 

Roles for thermography in utility company residential energy 
audits, 7:25158 

Swedish experiences in the application of thermography for 
establishing priorities and quality control in residential 
dwelling retrofits, 7:25164 

Energy Efficiency 

Residential heating and energy conservation study, Northport, 
New York. Phase I: Citizen’s Handbook. Report for 1 
January-31 March 1978, 7:25139 (PB—82-100454) 

Energy Efficiency Standards 

Building energy performance standards for residential 
buildings, 7:25110 (LBL—11990) 

Simplified procedure for the use of solar energy in complying 
with the Colorado energy conservation standards for 
residential buildings, 7:25135 (NBS-Special Pub—608) 

Hest Flow 

Thermographic study of transient heat-flow in residential 

dwellings, 7:25163 
Infrared Thermography 

Infrared thermography in a residential energy conservation 
program, 7:25159 

Roles for thermography in utility company residential energy 
audits, 7:25158 

Swedish experiences in the application of thermography for 
establishing priorities and quality control in residential 
dwelling retrofits, 7:25164 

Thermographic study of transient heat-flow in residential 
dwellings, 7:25163 

Lighting Systems 
Alternate optimal control strategies for residential HVAC 
systems, 7:25126 (NBS-Special Pub—608) 
Solar Air Conditioning 
Experiences in solar cooling systems, 7:24694 
Solar Water Heaters 
Performance of solar energy hot water systems, 7:24697 
Space Heating 

Residential heating and energy conservation study, Northport, 
New York. Phase I: Citizen's Handbook. Report for 1 
January-31 March 1978, 7:25139 (PB—82-100454) 

Residential heating and energy conservation study, Northport, 
New York. Phase II: Citizen's Handbook. Report for 1 oct- 
31 dec 78, 7:25140 (PB—82-100462) 

Space HVAC Systems 

Alternate optimal control strategies for residential HVAC 

systems, 7:25126 (NBS-Special Pub—608) 
RESIDENTIAL SECTOR 
Energy Conservation 

Federal programs and energy conservation progress, 7:25100 
(CONF-8011131—) 

Federal residential energy conservation programs: an 
overview, 7:25099 (CONF-8011131—) 

Office of Energy Management and Extension: an overview, 
7:25103 (CONF-8011131—) 
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Consumption 
Determinants of residential energy use, 7:25111 (LBL—11990) 
International residential energy conservation, 7:24971 (LBL— 
11990) 
New data applicable to the ORNL residential energy demand 
model, 7:25117 (LBL—11990) 
Fuel Substitution 
Energy and development: a third world perspective, 7:24982 
RESIDUAL FUELS 
Chemical Composition 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 


Gasification 
Fluid bed gasification of coal and heavy fuel oil for clean 
power generation, 7:24215 
RESIDUES 
See also ASHES 
Effects 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance (July- 
September 1980), 7:24194 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(October-December 1980), 7:24195 (DOE/OR/03054—4- 
Vol.2) 
Chemical Analysis 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol. 1) 
Gasification 
Gasifier operation in the Ramagundam fertilizer plant, India, 
7:24181 (DOE/OR/03054—4-Vol.1) 
Process review discussions ing the GKT gasification 
process, 7:24180 (DOE/OR/03054—4-Vol.1) 


Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 

Solvent Extraction 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Extraction 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 

Microstructure 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 

Molecular Weight 

Chemistry and structure of coal derived asphaltenes and 

preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 


Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—T5) 

Chemical Analysis 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, January-March 
1981, 7:24223 (DOE/ET/10626—T3) 

Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, July-September 
1981, 7:24225 (DOE/ET/10626—TS5) 


Radiation effects in electrical equipment and radiocomponents. 
Chapter 5, 7:25982 
RESONANCE CAVITIES 
See CAVITY RESONATORS 


RESONANCE SCATTERING 


Three-Body Problem 
Threshold in three-particle scattering, 7:27413 
(INIS-mf—6819) 
RESORCIN 
See RESORCINOL 
RESORCINOL 
Gas Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Liquid Column Chromatography 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Spectroscopy 


of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
RESOURCE DEPLETION 
Global Aspects 
Global future: time to act. Report to the President on global 
resources, environment, and population, 7:24977 (NP— 
2902280) 
RESOURCE DEVELOPMENT 
Environmental Effects 
Ecological in of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
Government Policies 
Mexican energy resources and US energy requirements, 
7:25001 
Planning 
Citizen participation in natural resource decisionmaking: report 
on a series of science for citizen workshops, 7:24947 (PB— 
82-101189) 
Public Opinion 
Citizen participation in natural resource decisionmaking: report 
on a series of science for citizen workshops, 7:24947 (PB— 
82-101189) 
RESOURCES 
See also GEOTHERMAL RESOURCES 


MINERAL RESOURCES 
NATURE RESERVES 


Global Aspects 
Global future: time to act. Report to the President on global 
resources, environment, and population, 7:24977 (NP— 
2902280) 


DOD can increase revenues through better use of natural 
resources it holds in trust, 7:24948 (PLRD—82-9) 
RESPIRATION 
Dynamic Function Studies 
Dynamic pneumocardiogram: an application of coherent signal 
processing to cardiovascular measurement, 7:26341 
RETENTION FUNCTIONS 
Mathematical Models 
Retention functions, 7:26406 
RETORTED SHALES 
See SPENT SHALES 
RETROFITTING 
Economics 
New energy from old buildings, 7:25152 
REVERSE COMBUSTION 
Mathematical Models 
Channel flow flame regime of borehole reverse combustion, 
7:24139 (CONF-810923—) 
REVERSE-FIELD PINCH 
Magnetic Field Configurations 
Setting up phase of reversed field pinch, 7:27528 (CONF- 
8110101—) 
Reactor Start-Up 
Start-up of the reversed-field pinch in an adiabatic manner, 
7:27567 
Tearing Instability 
Tearing mode stability of elongated field-reversed plasmas 
without toroidal field, 7:27449 
Thermonuclear Reactors 
Reversed field pinch reactor, 7:27571 
REVERSIBLE TURBINES 
See PUMP TURBINES 





RHENIUM 
Argon ions 


RHENIUM 
Argon Ions 
Disorder analysis in argon implanted rhenium single crystals, 
7:25332 (KFK—3051) 
Ton 
Disorder analysis in argon implanted rhenium single crystals, 
7:25332 (KFK—3051) 
RHENIUM 185 
Nuclear Magnetic Moments 
Spin-quadrupole interaction effects in nuclear magnetic 
moments, 7:27213 (INIS-mf—6819) 
RHENIUM 187 
Nuclear Magnetic Moments 
Spin-quadrupole interaction effects in nuclear magnetic 
moments, 7:27213 (INIS-mf—6819) 
RHENIUM COMPLEXES 
Binding Energy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadienyl rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 
Photoelectron Spectroscopy 
Effects of methyl group substitution on metal-coordinated 
cyclopentadienyl rings. The core and valence ionizations of 
methylated tricarbonyl(eta®-cyclopentadienyl)metal 
complexes, 7:25586 
RHENIUM NITRIDES 
Ion Implantation 
Rhenium nitride formation by nitrogen implantation in 
rhenium, 7:25417 (KFK—3051) 
Synthesis 
Rhenium nitride formation by nitrogen implantation in 
rhenium, 7:25417 (KFK—3051) 
RHEUMATIC DISEASES 
Epidemiology 


Association of HLA and disease in Iceland, 7:26245 
RHO-1700 RESONANCES 
Particle Decay 
Some g (1700) decay modes, 7:26885 (ORNL—5787) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 102 
Energy-Level Transitions 
Gamma radiation in the '*Ru(p,ny)**Rh reaction (Esub(y) = 
95.48 - 623.57 keV), 7:27153 (INIS-mf—6819) 
RHODIUM COMPLEXES 
Photochemistry 


Thermal and photochemical studies of a monomeric 
rhodium(II) radical, 7:25570 


Properties 
Thermal and photochemical studies of a monomeric 
rhodium(II) radical, 7:25570 
RHODOPSEUDOMONAS 
Immobilized Cells 
Hz production by the photosynthetic bacteria, 
Rhodopseudomonas capsulata entrapped in alginate gels, 
7:24433 
RIBONUCLEIC ACID 
See RNA 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT 
Project Rio Blanco - additional production testing and 
reservoir analysis, 7:24323 
Environmental Effects 
Ground motion and building damage from underground 
nuclear detonations, 7:26012 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 


Health risk analysis: a challenge for the 1980's, 7:24987 
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Mathematical Models 
Integration: a role for adaptive environmental assessment and 


management, 7:26238 


Comparison of the health effects of energy chains: 
methodological problems and French data, 7:26236 
Public Opinion 
Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 


See HAZARDS 
RNA 
(Ribonucleic acid.) 
Molecular Structure 
Secondary structure of single-stranded nucleic acids, 7:26268 
RO-07-0582 
See MISONIDAZOLE 
ROADS 
Dusts 
Trace metal composition of settling dust and ambient aerosol 
close to a highway, 7:26119 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also RESERVOIR ROCK 
Mechanical Properties 
Formulations, simulations, and evaluations associated with 
thermo-mechanical and poro-elastic models for underground 
coal gasification, 7:24140 (CONF-810923—) 
Thermal effects on subsidence induced by the UCG process, 
7:24169 (CONF-810923—) 
Temperature Effects 
Pyrometamorphism caused by the Hanna II, Phases 2 and 3 
underground coal gasification experiment, 7:24143 (CONF- 
810923—) 
ROCKY FLATS PLANT 
Quality Assurance 
Quality NDT operations at Rockwell: Rocky Flats Plant, 
7:26001 (UCID—19240) 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 
Heat Losses 
Quantifying heat losses using aerial thermography, 7:25165 


Low resolution infrared building thermography in a 
subtropical environment, 7:24716 
Quantifying heat losses using aerial thermography, 7:25165 
RUBIDIUM 
Solvent Extraction 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
RUBIDIUM 76 
Electron Capture Decay 
Precision mass measurements utilizing beta end points, 7:27095 
(ORNL—5787) 
RUBIDIUM 77 
Electron Capture Decay 
Precision mass measurements utilizing beta end points, 7:27095 
(ORNL—5787) 
RUBIDIUM 78 
Electron Capture Decay 
Precision mass measurements utilizing beta end points, 7:27095 
(ORNL—5787) 
RUMEN 
See RUMINANTS 
RUMINANTS 
Baseline Ecology 
Comparative winter nutrition of Elk in the Jemez Mountains, 
New Mexico, 7:26156 (LA—8948-PR) 





Fractionation of biomass (sugar cane) for animal feed and fuel, 
7:24627 
Electric Power 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
Energy Source Development 
Community biogas plants: implementation in rural India, 
7:24479 


Fractionation of biomass (sugar cane) for animal feed and fuel, 
7:24627 
Heat supply system for the community of Sent, 7:25072 
Present use and potential for energy from biomass in Tanzania, 
7:25068 
Strategy for rural development in the Third World via biomass 
resource utilisation, 7:25067 
Total Energy Systems 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
RUTHENIUM 102 TARGET 
Proton Reactions 
Gamma radiation in the **Ru(p,ny)’*Rh reaction, 7:27153 
(INIS-mf—6819) 
RUTHENIUM 96 TARGET 
Oxygen 16 Reactions 
Masses of ®*Pd, ®°Pd, and '°Pd, 7:27192 
RUTHENIUM BORIDES 
Superconductivity 
Reentrant superconductivity in the orthorhombic system 
(Tmsub(1i-x)Lusub(x))RuB2, 7:25420 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 
Synthesis of oxygenated products from carbon monoxide and 
hydrogen over silica- and alumina-supported ruthenium 
catalysts, 7:25594 
Infrared Spectra 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 


Properties 
Infrared studies of carbon monoxide hydrogenation over 
alumina-supported ruthenium, 7:25563 
RUTHENIUM OXIDES 
Catalytic Effects 
Ruthenium-based mixed oxides as electrocatalysts for oxygen 
evolution in acid electrolytes, 7:25602 


Ruthenium-based mixed oxides as electrocatalysts for oxygen 
evolution in acid electrolytes, 7:25602 


SACCHARIDES 
See also POLYSACCHARIDES 
Fermentation 
Anaerobic thermophilic culture (Patent), 7:24486 
Ethanol production and recovery from biomass sugars, 7:24541 
(LBL—11990) 
SACCHAROMYCES 
Population Dynamics 
Age structure of populations of Saccharomyces cerevisiae, 
7:26240 
SACCHAROSE 
Refining 
Agribusiness applications of geothermal energy, 7:24753 
(WAOENG—81-05) 


SAFEGUARDS 


Safeguards instrumentation: a computer-based catalog, 7:24415 
(BNL—51450) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA TYPHIMURIUM 
Mutations 
Mutagenicity of soots and soot components in S. typhimurium, 
7:26440 (DOE/EV/04267—3) 
Synthesis and mutagenic activity of the five isomeric 
azafluoranthenes, 7:26443 (DOE/EV/04267—3) 
SALT DEPOSITS 
Geologic Faults 
Shallow electromagnetic data from three known fault zones in 
the Paradox Basin, Utah, 7:26545 (USGS-OFR—81-1135) 
Moisture 
Trace water content of salt in Louisiana salt domes, 7:24387 
Site Selection 
Generic aspects of salt repositories, 7:24377 (CONF-790304—) 
SAMARIUM 144 TARGET 
Argon 40 Reactions 
Sub-barrier fusion of “Ar with sup(144,148,154)Sm, 7:27197 
Boron 10 Reactions 
Identification of “Tb and '“*Tb and levels in the N = 81 
nucleus, ‘“°Gd, 7:27191 
Neutron Reactions 
Study on the (nsub(th), y) reaction on “Nd and ‘Sm nuclei, 
7:27146 (INIS-mf—6819) 
Proton Reactions 
Neutron-proton decomposition of transition matrix elements 
from a comparison of 800 MeV proton scattering with 
electromagnetic methods, 7:27193 
SAMARIUM 145 
Energy Levels 
Study of the decay of ‘“*Eu nuclei oriented in iron, 7:27165 
(INIS-mf—6819) 
Study on the (nsub(th), y) reaction on ‘*Nd and ‘Sm nuclei, 
7:27146 (INIS-mf—6819) 
SAMARIUM 147 TARGET 
Neutron Reactions 
Averaged a particle spectra for compound state decay of 
148Sm, Sm and ‘Nd, 7:27174 (INIS-mf—6819) 
Neutron radiative capture and tranSmission measurements of 
/sup 147/Sm and /sup 149/sm, 7:27198 
SAMARIUM 148 
Alpha Decay 
Averaged a particle spectra for compound state decay of 
148Sm, 0S an and ‘Nd, 7:27174 (INIS-mf—6819) 
SAMARIUM 148 TARGET 
Argon 40 Reactions 
Sub-barrier fusion of “Ar with sup(144,148,154)Sm, 7:27197 
SAMARIUM 149 
Energy Levels 
Study of the decay of '“°Eu oriented nuclei, 7:27166 (INIS- 
mf—6819) 
SAMARIUM 149 TARGET 
Neutron Reactions 
Averaged a particle spectra for compound state decay of 
148Sm, Sm and ‘Nd, 7:27174 (INIS-mf—6819) 
Neutron radiative capture and tranSmission measurements of 
/sup 147/Sm and /sup 149/sm, 7:27198 
SAMARIUM 150 
Alpha Decay 
Averaged a particle spectra for compound state decay of 
148Sm, '°°Sm and '4Nd, 7:27174 (INIS-mf—6819) 
Energy Levels 
Study of '*°Sm in the (n,n’y) reaction (Esub(y) = 
1556.3 keV), 7:27217 (INIS-mf—68 19) 
SAMARIUM 150 TARGET 
Neutron Reactions 
Study of '®°°Sm in the (n,n’y) reaction, 7:27217 (INIS-mf— 
6819) 
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SAMARIUM 151 
Beta-Minus Decay 


SAMARIUM 151 
Beta-Minus Decay 
Autoionization of high shell of atom in beta decay, 7:27123 
(INIS-mf—6819) 
SAMARIUM 152 
Energy-Level Transitions 
Characteristics of transitions in *Sm and “*Gd ("**Sm: 
Esub(y) = 74.933 - 641.807 keV; “**Gd: Esub(y) 294.067 
keV), 7:27219 (INIS-mf—6819) 
SAMARIUM 152 TARGET 
Nitrogen 14 Reactions 
Superdeformed nuclei: a new frontier, 7:27074 
SAMARIUM 154 
Rotational States 
Lifetimes of rotational states in **Sm, 7:27244 (ORNL—5787) 
SAMARIUM 154 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Argon 40 Reactions 
Sub-barrier fusion of “Ar with sup(144,148,154)Sm, 7:27197 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
SANDIA LABORATORIES 
Quality Assurance 
Quality program plan, 7:25997 (UCID—19240) 
SNLL quality program plan objectives, 7:25999 (UCID— 
19240) 
SANDSTONES 
Geologic Faults 
Shallow elec ic data from three known fault zones in 
the Paradox Basin, Utah, 7:26545 (USGS-OFR—81-1135) 
Porosity 
Porosity determination from the density log in Western Gas 
Sands., 7:24319 
SARSON 
See BRASSICA 
SASKATCHEWAN 
Uranium Deposits 
Discovery of the Cluff deposits, Saskatchewan, Canada, 
7:24364 
Exploration of the Key Lake uranium deposits, Saskatchewan, 
Canada, 7:24357 
Midwest Lake uranium discovery, Saskatchewan, Canada, 
7:24358 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATURNE II 
Accelerator Facilities 
Physics with Saturne, 7:25871 (LYCEN—8102) 
Beam Monitoring 
Saturne beam measurement system for orbit corrections and 
high and low intensity beam acceleration, 7:25864 
SCANDIUM 
Ton Implantation 
Dynamic ion beam method for measuring deuterium diffusion 
in films, 7:26855 
Permeability 
Dynamic ion beam method for measuring deuterium diffusion 
in films, 7:26855 
SCANDIUM 42 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
“Sc; “Ti - “V; Cr - Mn; Fe - “Co; Ph . Bj 
isobars), 7:27049 (INIS-mf—68 19) 
SCANDIUM 46 
Environmental Transport 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
SCANDIUM PHOSPHATES 
Relaxation Losses 
a properties of the fast-ion conductor NasSc:PsOi:2, 
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SCANNING ELECTRON MICROSCOPY 

Sample Preparation 
Conductive coatings studied on inflated lung in the frozen- 
hydrated and freeze-dried states, 7:26334 


electron microscopy in cell biology and medicine, 


particle ing amplitude calculation for an 
optical potential, 7:27142 (INIS-mf—6819) 
IESMUS 


Continuous Culture 
New concepts in solar biotechnology, 7:24624 
Solar Energy Conversion 
New concepts in solar biotechnology, 7:24624 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS 
Heat Losses 
Infrared thermography assists in identifying heat losses in 
school buildings, 7:25169 


Infrared Thermography 
Application of infrared techniques in the energy management 
of Woodstock Union High School in Woodstock, Vermont, 
7:25172 
Infrared technology and public schools: applications in Berlin, 
New Hampshire, 7:25167 
Infrared thermography assists in identifying heat losses in 
school buildings, 7:25169 
Maintenance 
Approach to training building operators, 7:25108 (CONF- 
8011131—) 


Approach to training building operators, 7:25108 (CONF- 
8011131—) 
Solar Space Heating 
Performance comparison of solar space heating systems of 
selected active sites in the national solar data network, 
7:24693 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER SOLAR CELLS 
Charge Collection 
Mg diffused zinc phosphide n/p junctions, 7:25675 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 


See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 


Calibration 
In vivo measurement of actinides in the human lung, 7:26379 
Efficiency 
In vivo measurement of actinides in the human lung, 7:26379 
Fiber Optics 
Fiber-optics guides for thin scintillators, 7:25917 
Functions 


Thyroidal radioactivity and scintillation counter response: a 
computational study of the various geometrical 
for radio-iodine and technetium isotopes, 7:26317 
Sensitivity 


In vivo measurement of actinides in the human lung, 7:26379 


Meetings 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 p— 7 2 saves 
SCRUBBERS 
Performance 
Performance evaluation of an industrial spray dryer for SO, 
control. Final report, March 1980-June 1981, 7:24238 (PB— 
82-110701) 
SEA BED 
Radioactive Waste Disposal 
Physical and biological transport (Sub-sea bed), 7:24375 
(CONF-790304—) 
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Radionuclide Migration 
Ion transport in deep-sea sediments, 7:24374 (CONF-790304—) 
Physical and biological transport (Sub-sea bed), 7:24375 
(CONF-790304—) 
SEA DISPOSAL 
See MARINE DISPOSAL 


Adsorption of soluble contaminants from uranium mill tailings 
by marine shales, 7:26174 (LA—8948-PR) 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 


Aerosols 
Evolution of fine particles naturally generated in a marine 
atmosphere, 7:26089 
Influence of natural or anthropogenic sources on the marine 
aerosol size spectrum, 7:26115 
Investigation of the height distribution of sea-salt aerosol with 
a second-order closure turbulence model, 7:26098 
Observational results on the influence stability on surface layer 
marine aerosol concentrations, 7:26090 
Biomass Plantations 
Marine Kelp: energy resource in the coastal zone, 7:24538 
(LBL—11990) 
Boundary Layers 


Height dependent stability effects on optical propagation in the 


marine planetary boundary layer, 7:26087 
Internal Waves 
Nonlinear properties of internal waves (La Jolla Institute, 
1981), 7:26564 
Radionuclide Migration 
Carbon cycle model with latitude dependence, 7:26215 
Comparison of several models of carbon turnover in the ocean 
with respect to their distributions of transit time and age, 
and responses to atmospheric CO: and C, 7:26214 
SEAWATER 
Chemical Analysis 
Occurrence and solubility of trace metals in barite for ocean 
drilling operations, 7:26556 (CONF-800172—(Vol.2)) 
Radionuclide Migration 
Physical and biological transport, 7:24375 (CONF-790304—) 
SEAWEEDS 
Chemical Analysis 
Radiochemical measurement of *Tc in the marine 
environment, 7:25522 
Energy Conversion 
Marine Kelp: energy resource in the coastal zone, 7:24538 
(LBL—11990) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 
Heat Transfer 
Modifications of WATER: a large-range thermodynamic and 
transport water property FORTRAN-IV computer program 
(HTGR), 7:24825 (WP—106) 
H 


ydraulics 

Modifications of WATER: a large-range thermodynamic and 
transport water property FORTRAN-IV computer program 
(HTGR), 7:24825 (WP—106) 


ics 

Modifications of WATER: a large-range thermodynamic and 
transport water property FORTRAN-IV computer program 
(HTGR), 7:24825 (WP—106) 

SECONDARY COSMIC RADIATION 
Gamma Spectroscopy 

Measurement of the atmospheric 0.511 MeV gamma rays with 

a high resolution spectrometer, 7:26616 


Comparison of the distributions throughout the galaxy of 
gamma-ray emission and radio synchrotron radiation, 
7:26697 

SEDIMENTS 
Bacteria 

Cellulolytic community of an anaerobic estuarine sediment, 

7:26325 


Chemical Analysis 

Benthic barium levels in the vicinity of six drill sites in the 
Gulf of Mexico, 7:24309 (CONF-800172—(Vol.2)) 

Chemical analysis of drill muds and discharge plumes, 7:25495 
(CONF-800172—(Vol.2)) 

Environmental monitoring study to assess the impact of 
drilling discharges in the Mid-Atlantic. III. Chemical and 
physical alterations in the benthic environment, 7:24299 
(CONF-800172—(Vol.1)) 

Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 

In-situ subterranean determination of actinides by high- 
resolution gamma-ray spectrometry, 7:25520 

Induced sedimentation, accumulation and transport resulting 
from exploratory drilling discharges of drilling fluids and 
cuttings on the Southern California Outer Continental Shelf, 
7:24294 (CONF-800172—(Vol.1)) 

Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) 

Petroleum hydrocarbons in sediment resulting from drilling 
discharges from a production platform in the North Sea, 
7:24301 (CONF-800172—(Vol.1)) 

Isotope Ratio 

Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **'Am from lake sediments under oxic 
and anoxic conditions, 7:26213 

Radiation Monitoring 

Particle track analysis of natural decay series nuclides in 

sediments and pore waters, 7:26216 
Radionuclide Migration 

Laboratory and field studies of the relative mobility of 
sup(239,240)Pu and **1Am from lake sediments under oxic 
and anoxic conditions, 7:26213 

SEEDS 
Germination 
Mutagenic effects of sodium azide in rice, 7:26501 
SELENIUM 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
SELENIUM 78 
Alpha Decay 

a-decay of high-excited states of Se, 7:27088 (INIS-mf— 

6819) 


Energy Levels 
Coexisting intruder bands in **Se and evidence for the role of 
proton subshell closure in inhibiting formation of odd- 
neutron intruder bands, 7:27098 
SELENIUM ISOTOPES 
Neutron Reactions 
Cross sections for fast neutron on Se, Cd and Os isotopes, 
7:27200 
SELF-SHIELDING 
Monte Carlo Method 
Monte Carlo shelf-shielding corrections for use with neutron 
spectrum unfolding codes, 7:24835 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR JUNCTIONS 
Surface Cleaning 
Method using laser irradiation for the production of atomically 
clean crystalline silicon and germanium surfaces (Patent), 
7:25677 
SEMICONDUCTOR LASERS 
Calibration 
Infrared linewidth and line position measurements using diode 
lasers with internal calibration, 7:25986 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
See also N-TYPE CONDUCTORS 
Chemical Preparation 
Photoelectrochemical characterization of CdSe thin film 
anodes, 7:24582 





SEMICONDUCTOR RESISTORS 
Evaluation 


Evaluation 
Photoelectrochemical characterization of CdSe thin film 
anodes, 7:24582 
Physical Radiation Effects 
Method for calculating radiation-induced defect profiles in 
electron-irradiated detector materials, 7:25454 (INIS-mf— 
6819) 
Positron Collisions 
Positron scattering on point and line defects in semiconductors. 
Positron thermalization time at low temperatures, 7:26808 
(INIS-mf—6819) 
SEMICONDUCTOR RESISTORS 
Grain Boundaries 
Compositional changes adjacent to grain boundaries during 
electrical degradation of a ZnO varistor, 7:25477 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Feasibility Studies 
Aquifer thermal energy storage: a numerical simulation of 
Auburn University field experiments, 7:24904 
SEQUESTRENE 
See EDTA 
SERPUKHOV SYNCHROTRON 
Antideuterons 
Separated antideuteron beam at IHEP accelerator, 7:25736 
Beam Injection 
Charge exchange injection at the 76 GeV IHEP proton 
synchrotron, 7:25844 
Betatron Oscillations 
Study of the betatron resonances on 0.0386 T flat porch 
(booster injection level) at Serpukhov proton synchrotron, 
7:25732 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SEWAGE 
See LIQUID WASTES 
Radiation Monitoring 
Activity determination in liquid and solid radioactive wastes. 
Chapter 8. Determination of radioactive substances in 
sewage, 7:26217 
SHALE OIL 
Biological Effects 
Inhalation and intratracheal exposures, 7:26454 (LA—8948-PR) 


Effect of shale oil on delayed type hypersensitivity in mice, 
7:26455 (LA—8948-PR) 
Chemical Analysis 
Analytical chemistry of oil shale, 7:24339 (LA—8948-PR) 
Genetic Effects 
Cytogenetic effects of shale-derived oils and related by- 
products in mice, 7:26469 (LA—8948-PR) 
Metabolic Activation 
Exogenous metabolic activation of shale oils in mammalian cell 
cultures, 7:26462 (LA—8948-PR) 
Mutagen Screening 
Mutagenesis in vitro: Ames/Salmonella assay of shale oils, 
7:26461 (LA—8948-PR) 
Mutagenesis in vitro: Ames/Salmonella assay shale oil process 
waters, 7:26463 (LA—8948-PR) 
Photoactivation of shale oil byproducts, 7:26466 (LA—8948- 
PR) 
Oil Yields 
Isothermal oil shale pyrolysis - 2. kinetics of product formation 
and composition at various pressures, 7:24333 
SHALE OIL FRACTIONS 
Structural Chemical Analysis 
/sup 1/H- and /sup 13/C-N.M.R. studies on naphtha and light 
distillate saturate hydrocarbon fractions obtained in-situ shale 
oil, 7:24341 
SHALES 


See also OIL SHALES 
SPENT SHALES 


Sorptive Properties 
Adsorption of soluble contaminants from uranium mill tailings 
by marine shales, 7:26174 (LA—8948-PR) 
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Temperature Effects 

Petrographic analysis of unaltered and thermally 
metamorphosed coal from the Hanna, Wyoming gasification 
area, 7:24146 (CONF-810923—) 

SHELLS 
Fracture Mechanics 

Inelastic line-spring: estimates of elastic-plastic fracture 
mechanics parameters for surface-cracked plates and shells, 
7:25639 

SHIELDING MATERIALS 
Evaluation 

Transport calculation of gamma rays including bremsstrahlung 

by the discrete ordinates - code PALLAS, 7:24890 
Neutron Transport 

Request for evaluating neutron cross section of structural 

material for shielding application, 7:27392 
Testing 

Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with experiment, 
7:27559 

SHIELDS 
Radiation Transport 

Integral experimental for fusion reactor design: analysis, 

7:27602 
SHIGELLA 
Radioprotective Substances 
Radioprotective activity of shigella antigens. Chapter 5, 
7:26373 
SHOES 
See CLOTHING 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers.) 
Computerized Control Systems 

Micro-computer controlled array for the study of electron 
density and energy structure in the core region of air 
showers, 7:26788 

Data Acquisition Systems 

Micro-computer controlled array for the study of electron 
density and energy structure in the core region of air 
showers, 7:26788 

Recording Systems 

Pulse height recording system for small air shower arrays, 

7:26789 
Simulatioa 

Simulation of proton and nucleus penetration through 

ionization calorimeter, 7:25953 
SHRIMP 
Contamination 

Acute and sublethal effects of whole used drilling fluids on 
representative estuarine organisms, 7:24311 (CONF-800172— 
(Vol.2)) 

Comparative toxicity of four used offshore drilling muds to 
several species of marine animals from the Gulf of Mexico, 
7:26429 (CONF-800172—(Vol.2)) 

Effects of oil well drilling fluids on several important Alaskan 
marine organisms, 7:26436 (CONF-800172—(Vol.2)) 

Influence of a used chrome lignosulfonate drilling mud on the 
survival, respiration, feeding activity and net growth 
efficiency of the opossum shrimp Mysidopsis almyra, 7:26432 
(CONF-800172—(Vol.2)) 

SHRUBS 
Population Dynamics 

National environmental research park, 7:26160 (PNL—4100- 

Pt.2) 
SIGMA MINUS 
Particle Production ‘ 

Experimental study of the =-nucleon system through the 

reaction *H(K,7)=N, 7:26949 
SIGMA MODEL 
Asymptotic Solutions 

Large N classical equations and their quantum significance, 

7:27420 
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SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES 


ition 
Infrared multiphoton decomposition of monosilane, 7:24429 
Structure 


Interfacial electronic structure and density of states of intrinsic 
a-Si:H deposited on clean and oxidized stainless steel, 
7:25464 


Interfacial electronic structure and density of states of intrinsic 
a-Si:H deposited on clean and oxidized stainless steel, 
7:25464 

SILICA 
Biological Effects 
Effects of acute inhalation exposure to silica, 7:26470 (LA— 
8948-PR) 
SILICA GEL 
Positronium 
Positron lifetime in KSK silica gel, 7:26813 (INIS-mf—6819) 
SILICON 
Absorptivity 

Experimental investigation of the infrared absorption saturation 

in p-type germanium and silicon, 7:25478 
Alpha Reactions 

Reactions induced by *He and ‘He ions on natural Mg, Al, 

and Si, 7:27043 


Measurement of the velocity of the crystal-liquid interface in 
pulsed laser annealing of Si, 7:25483 
Antireflection Coatings 
Sol-gel derived antireflective coatings for silicon, 7:24585 
Arsenic Additions 
Search for the solubility limit of arsenic in silicon, 7:25459 
(KFK—3051) 
Crystal Growth 
First and second order twin boundaries in edge defined film 
growth silicon ribbon, 7:25479 
Growth of polycrystalline silicon on molybdenum, tantalum, 
tungsten, and their disilicides, 7:25476 
Electric Conductivity 
Measurement of the velocity of the crystal-liquid interface in 
pulsed laser annealing of Si, 7:25483 
Electrodeposition 
Electrodeposition of silicon onto graphite, 7:24580 
Electrowinning of silicon from solutions of silica in alkali metal 
fluoride/alkaline earth fluoride eutectics, 7:24587 
Energy Levels 
Experimental investigation of the infrared absorption saturation 
in p-type germanium and silicon, 7:25478 
Helium 3 Reactions 
Reactions induced by *He and ‘He ions on natural Mg, Al, 
and Si, 7:27043 
Holes 
Energy- and stress-dependent hole masses in germanium and 
silicon, 7:25359 
Impurities 
Ion beam profiling of gettered oxygen in amorphous silicon 
films, 7:24586 
Ion Channeling 
Charge-state dependence of channeled-ion energy loss, 7:27386 
(ORNL—5787) 
Ton Collisions 
Energy spectra and charge distribution of helium backscattered 
ions, 7:26815 (INIS-mf—6819) 
Ion beam mixing at nickel-silicon interfaces, 7:26835 
Secondary electron emission from silicon irradiated with up to 
20 MeV/N multicharged ions, 7:26810 (INIS-mf—6819) 
Ion Implantation 
Compensating imourity effect on epitaxial regrowth rate of 
amorphized Si, 7:25480 
Spatial distributions of hydrogen and helium ions with the 
energy of up to 1 MeV and of ionization resulted from ion 
implantation into silicon, 7:26811 (INIS-mf—68 19) 
Ton-Atom Collisions 
On charge transfer in ion-atom collisions at intermediate 
collision velocities, 7:26866 


Irradiation 
Ion beam mixing at nickel-silicon interfaces, 7:26835 
Measuring Instruments 

Measurements for commercial photovoltaics: a status report, 

7:24549 (SERI/CP—214-1403) 
Measuring Methods 

Measurements for commercial photovoltaics: a status report, 

7:24549 (SERI/CP—214-1403) 
Phase Transformations 

Some observations on the amorphous to crystalline 

transformation in silicon, 7:25485 
Physical Radiation Effects 

Effect of 3-1000 MeV electron irradiation on silicon, 7:25461 
(KFTI—80-44) 

Positron annihilation in Ge and p-Si crystals irradiated with 
superdense pulses of electrons of subthreshold energy, 
7:25456 (INIS-mf—6819) 

Studies of positron states in electron-irradiated n- and p-Si 
crystals, 7:25300 (INIS-mf—6819) 

Positron Collisions 

Production and decay of positron states in semiconductors, 

7:25453 (INIS-mf—6819) 
Proton Reactions 

Proton scattering by nuclei of atoms of semiconductors and 
energy spectra of primarily knocked out atoms, 7:27027 
(INIS-mf—6819) 

Recrystallization 

Compensating impurity effect on epitaxial regrowth rate of 
amorphized Si, 7:25480 

Growth of polycrystalline silicon on molybdenum, tantalum, 
tungsten, and their disilicides, 7:25476 

Saturation 

Experimental investigation of the infrared absorption saturation 

in p-type germanium and silicon, 7:25478 


Properties 
Spin polarization and atomic geometry of the Si(111) surface, 
7:25489 


First and second order twin boundaries in edge defined film 

growth silicon ribbon, 7:25479 
SILICON 28 REACTIONS 
Elastic Scattering 

180° elastic excitation functions for *C+**S, *C+*S, 
2C+ Si, and C+ **Si at low bombarding energies, 
7:27009 

Many-Nucleon Transfer Reactions 

Reaction products at backward angles from **Si + 'C, 

7:27004 (ORNL—5787) 
Particle Production 

Observation of subthreshold K~ production in relativistic 

nuclear collisions, 7:27036 (LBL—12652) 
SILICON 28 TARGET 
Alpha Reactions 

Importance of nucleon knock-out in inelastic a and ®Li 
scattering, 7:27037 (LBL—12652) 

Study on the generalized WKB approximation of the solution 
of the inverse scattering problem at the fixed energy for the 
complex potentials, 7:26984 (INIS-mf—6819) 

Deuteron Reactions 

Elastic scattering of 56 MeV polarized deuterons from 

complex nuclei, 7:27065 (NSSRP—31) 
Fluorine 19 Reactions 

Phenomenological spin-orbit potential in heavy ion scattering, 

7:27041 (NSSRP—31) 
Lithium 6 Reactions 

Importance of nucleon knock-out in inelastic a and ®Li 

scattering, 7:27037 (LBL—12652) 
Proton Reactions 

Depolarization in the elastic scattering of 65 MeV polarized 
protons, 7:27038 (NSSRP—31) 

High resolution measurements of analyzing powers for the 
excitation of high spin states of unnatural parity, 7:27039 
(NSSRP—31) 





SILICON ALLOYS 
Activation Analysis 


SILICON ALLOYS 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS? thermally activated batteries, 7:25513 
it 


Mechanism of intergranular embrittlement by phosphorus in 
transformer steel, 7:25379 
Nuclear Reaction Analysis 
Hydrogen content of multicomponent amorphous silicon alloys 
by /sup 19/f nuclear reaction analysis, 7:24588 
SILICON CHLORIDES 
Chemical Reactions 
Convenient synthesis of aryl halides from arylamines via 
treatment of 1-aryl-3,3-dialkyltriazenes with trimethylsilyl] 
halides, 7:25585 
SILICON COMPOUNDS 
Chemical Reaction Kinetics 
Reaction between sulfur dioxide and hex thyldisil 
Oxygen atom transfer from sulfur dioxide, 7:25542 
SILICON FLUORIDES 
Infrared Spectra 
Fluosilicate impurity in infrared spectra of pyrolyzates of 
fluorocarbon resins, 7:25601 
SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
Electron-Ion Collisions 
Absolute cross-section measurements for electron-impact 
ionization of Na-like ions: Mg*, Al**, and Si**, 7:26843 
Contributions of excitation autoionization to the electron- 
impact ionization of Mg*, Al**, and Si* in the distorted- 
wave approximation with exchange, 7:26844 
SILICON SOLAR CELLS 
Charge Carriers 
Photovoltaic investigation of minority carrier lifetime in the 
heavily-doped emitter layer of silicon junction solar cell, 
7:24572 
Diffusion Length 
Diffusion length measurement and silicon quality, 7:24558 
(SERI/CP—214-1403) 





Diffusion length measurement and silicon quality, 7:24558 
(SERI/CP—214-1403) 
Electrical Properties 
Amorphous silicon p-i-n solar cells fabricated by reactive 
sputtering, 7:24571 
Fabrication 
Amorphous silicon p-i-n solar cells fabricated by reactive 
sputtering, 7:24571 
Electrodeposition of silicon onto graphite, 7:24580 
Some properties of dc glow discharge amorphous silicon solar 
cells, 7:24573 
Impurities 
Role of impurities in silicon solar cell performance, 7:24559 
(SERI/CP—214-1403) 
Performance 
Role of impurities in silicon solar cell performance, 7:24559 
(SERI/CP—214-1403) 
Schottky Barrier Diodes 
Effect of phosphorous and boron impurities on amorphous 
silicon solar cells, 7:24569 


Semi specification for solar cell silicon, 7:24557 (SERI/CP— 
214-1403) 
SILVER 
Carbon 12 Reactions 
New experimental data on particle production at 86 AMeV, 
7:27178 (LBL—12652) 
Electronic Structure 
Non-muffin-tin and relativistic interaction effects on the 
electronic structure of noble metals, 7:25357 
Harmonics 
Intensification in the second-harmonic generation in rough 
metallic surfaces, 7:25380 
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Infrared Spectra 

Observation of surface states on Ag(100) by infrared and 

visible electroreflectance spectroscopy, 7:25363 

Sound Waves 

Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 

(SNIAS—801-422-102) 

Surface Properties 

Observation of surface states on Ag(100) by infrared and 
visible electroreflectance spectroscopy, 7:25363 

Surfaces 

Intensification in the second-harmonic generation in rough 

metallic surfaces, 7:25380 
SILVER 105 
Energy Levels 
Structure of the sup(105, 107, 109)Ag excited states, 7:27110 
(INIS-mf—6819) 
SILVER 106 
Electron Capture Decay 
Decay of sup(106m)Ag, 7:27156 (INIS-mf—6819) 
SILVER 107 
Energy Levels 

Structure of the sup(105, 107, 109)Ag excited states, 7:27110 

(INIS-mf—6819) 
SILVER 107 TARGET 
Alpha Reactions 
Cascade gamma transitions in the (a, n) reactions and isomeric 
relations, 7:27148 (INIS-mf—6819) 
SILVER 108 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Proton Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
SILVER 109 
Energy Levels 

Structure of the sup(105, 107, 109)Ag excited states, 7:27110 

(INIS-mf—6819) 
SILVER 109 TARGET 
Alpha Reactions 

Cascade transitions in the (a, n) reactions and isomeric 
relations, 7:27148 (INIS-mf—6819) 

Yields of the sup(112mg)In, sup(116mg)Sb and sup(118mg)Sb 
isomers in the (a,n), (a,pn) and (a,3n) reactions, 7:27160 
(INIS-mf—6819) 

Argon 40 Reactions 
Superdeformed nuclei: a new frontier, 7:27074 
Neutron Reactions 

Study of yy-coincidences in the *°*Ag(n,y)""°Ag reaction, 

7:27158 (INIS-mf—6819) 
SILVER 110 
Energy Levels 

Study of yy-coincidences in the °° Ag(n,y)"!°Ag reaction 
(118.72 - 819.00 keV states of '°Ag), 7:27158 (INIS-mf— 
6819) 

SILVER ALLOYS 
Electric Conductivity 

Mass and lifetime enhancement due to disorder in Ag/sub 

c/Pd/sub 1-c/ alloys, 7:25361 
SINE-GORDON EQUATION 
See also QUANTUM FIELD THEORY 


Sine-Gordon and modified Korteweg—de Vries charges, 
7:27416 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SISTER CHROMATID EXCHANGES 
Dose- Relationships 
Effects of long contact times of misonidazole on attached 
Chinese hamster V79 cells, 7:26412 
SITE SELECTION 


Hydrogeologic evaluation of the Hanna coal gasification site, 
7:24163 (CONF-810923—) 
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SKELETON 
See also SKULL 
VERTEBRAE 


A 
Uranium concentrations in human bone, 7:26404 
Uranium concentrations in human bone, 7:26416 
Chemical Analysis 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
Decontamination 
Comments on chelation therapy, 7:26396 
Delayed Radiation Effects 
Review of **1Am accumulation by man and an estimation of 
the carcinogenic risks, 7:26402 
Toxicology of ***Th in young adult beagles: potential 
relationship to the thorium fuel cycle, 7:26405 


Scanning 
Distribution of 7**Am in the human body as determined by 
external counting, 7:26385 
Radionuclide Kinetics 
Biological mechanisms and translocation kinetics of particulate 
plutonium (Beagles), 7:26400 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
Distribution of **'Am in the human body as determined by 
external counting, 7:26385 
Distribution and retention of hexavalent ***U in the beagle, 
7:26403 
Distribution of ***Am in the human body as determined by 
external counting, 7:26415 
Fallout plutonium in bone samples of southern Finns, 7:26380 
Investigations on the transfer of plutonium and americium from 
plants to reindeer and man in Finnish Lapland, 7:26185 
Macrodistribution of plutonium in the human skeleton, 7:26382 
Macrodistribution of plutonium in the human skeleton, 7:26418 
Selection of bone samples for *°*Pu analyses in man, 7:26399 
Thorium content of human tissues, 7:26383 
Toxicology of **Th in young adult beagles: potential 
relationship to the thorium fuel cycle, 7:26405 
US Transuranium Registry, 7:26388 
Scintillation Counting 
In vivo measurements of actinide contamination in the lung: a 
correction for skeletal interference, 7:26378 
Scintiscanning 
Medical radionuclide imaging: proceedings series, 1980 (Lead 
Abstract), 7:26290 (STI/PUB—564) 
SKIN 
Radiation Monitoring 
Monitoring of overalls and personnel skin contamination. 
Chapter 5, 7:26190 
SKULL 
See also JAW 
Scintillation Counting 
In vivo measurements of actinide contamination in the lung: a 
correction for skeletal interference, 7:26378 
SKY 
Infrared Radiation 
Passive cooling, 7:24678 (LBL—11990) 
SKYRME POTENTIAL 
Effective interaction of valent nucleons in nuclei, 7:27327 
(INIS-mf—6819) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLOW NEUTRONS 
Bound State 
Forecasting and experimental detection of neutron bound states 
in substance, 7:27379 (INIS-mf—6819) 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 


Chemical Analysis 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 


Sampling 
Wilsonville SRC-1 Pilot Plant sampling procedures and 
analytical methods (Methodology and standardization), 
7:24187 (DOE/OR/03054—4-Vol.1) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMELTING 
Air Pollution Abatement 
Working toward a remedy: technological options, 7:26039 
(CONF-791163—) 
Occupational Safety 
In vivo measurement of critical level of kidney cadmium: dose 
effect studies in cadmium smelter workers, 7:26534 
SNG PROCESSES 


See also HYGAS PROCESS 
PEATGAS PROCESS 


Evaluation 
Future designs of raw-gas conversion systems, 7:24129 
(CONF-810909—12) 
SNOW 
Fallout 
Gamma-ray bore-hole logging for determining radioactive 
fallout layers in snow, 7:26183 
Radiation Monitoring 
Gamma-ray bore-hole logging for determining radioactive 
fallout layers in snow, 7:26183 
SNR REACTOR 
See SNR-] REACTOR 
SNR-1 REACTOR 
Radioactive Aerosols 
Investigations on the behaviour of UO: particles and sodium 
aerosols in SNR accidents, 7:24899 
Reactor Accidents 
Investigations on the behaviour of UO: particles and sodium 
aerosols in SNR accidents, 7:24899 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOAPS 
Manufacturing 
Industrial energy thrift scheme. Energy use in the soap and 
detergents industry. Report No. 10, 7:25196 (NP—2901124) 
SOCIO-ECONOMIC FACTORS 
Regional Analysis 
West virginia baseline, 7:26194 (PB—82-103672) 
SODIUM 
Infrared Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
Raman Spectra 
Infrared absorption and Ramam scattering from H2O in 
Na/sub 1-x/Li/sub x/ beta aluminas, 7:25574 
Solvent Extraction 
Solvent extraction of alkali metal cations from aqueous 
solutions by highly lipophilic crown ether carboxylic acids, 
7:25501 
SODIUM 23 TARGET 
Neutron Reactions 
Evaluation of 7*Na for ENDF/B-V, 7:27045 
SODIUM CHLORIDES 
Inclusions 
Thermal gradient migration of brine inclusions in synthetic 
alkali halide single crystals, 7:25487 
Luminescence 
Luminescence of NaCl:T1 and NaCl:In at high pressure, 
7:25475 
Physical Radiation Effects 
Study of positron states in ionic defective crystals, 7:25452 
(INIS-mf—6819) 
Positronium 
Observation of delocalized positron states in superpure NaCl 
crystals, 7:26806 (INIS-mf—6819) 





SODIUM COMPOUNDS 
Chemical Reactions 
Measurement of nitrogeneous pollutants in combustion 
environments, 7:25627 (LBL—11990) 
Evaluations 
Sodium and potassium benzoate and benzoic acid as eluents for 


ion chromatography, 7:25503 
Structure 


Crystal 
Preparation, characterization, and stereochemistry of binuclear 
vanadyl(IV) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [y-(+)- 
dimethyltartrato(4-)]-[:-(-)-dimethyltartrato(4-)]}- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 


Screening tests of sodium nitrite decomposition, 7:25557 


characterization, and stereochemistry of binuclear 
vanadyl(IV) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [y-(+)- 
dimethyltartrato(4-)]-[).-(-)-dimethyltartrato(4-)]- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 
SODIUM FLUORIDES 
Ton Collisions 
Total event structure: 425 MeV/N Ne on NaF, 7:27035 
(LBL—12652) 
SODIUM PHOSPHATES 
Relaxation Losses 
Dielectric properties of the fast-ion conductor NasScaPsOi2, 
7:25372 
SODIUM SILICATES 
Redox Reactions 
Kinetics of iron-sodium disilicate reactions and wetting, 
7:25493 
SOIL CONSERVATION 
Economics 
Investment in conservation structures, 1975-1977: a report on a 
landownership follow-up survey. Staff report, 7:26345 (PB— 
82-102534) 
Research Programs 
Soil protection under maximum removal of organic matter, 
7:24606 
SOILS 
Chemical Analysis 
Alkylpyridines in surface waters, groundwaters, and subsoils of 
a drainage located adjacent to an oil shale facility, 7:24344 
Chemical Composition 
Trace-element concentrations in erodible soils, 7:26169 
Mineral Cycling 
Rate of woody residue incorporation into Northern Rocky 
Mountain forest soils. Forest service research paper, 7:26344 
(PB—82-101445) 
Particle Size 
Trace-element concentrations in erodible soils, 7:26169 


Radioactivity 
Fission and fusion, 7:26131 (PNL—4100-Pt.3) 
Radionuclide Migration 
Environmental behavior of technetium-99 and iodine-129, 
7:26180 (PNL—4100-Pt.2) 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
= dispersion along roads paved with phosphate slag, 
7:26182 
SOLAR ABSORBERS 
Materials Testing 
Stable high-temperature solar absorbing coatings, 7:24724 
(CONF-780447—) 


Small particle suspensions for solar thermal collection, 7:24653 
(LBL—11990) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 


Weather 
Introductory review of solar-terrestrial weather and climate 
relationships, 7:26801 
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SOLAR AIR CONDITIONERS 
Refrigeration Cycle 
Active solar cooling, 7:24677 (LBL—11990) 


Efficiency 
Experiences in solar cooling systems, 7:24694 
Performance 


Experiences in solar cooling systems, 7:24694 
SOLAR AIR CONDITIONING 


Bibliographies 
Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
SOLAR ARCHITECTURE 
Architecture of passive systems, 7:24709 
Energy as catalyst for a new architecture, 7:24708 
Attitudes 
Method for retaining an experimental attitude in solar codes, 
7:25137 (NBS-Special Pub—608) 


Solar thermal heating and cooling. Quarterly update, October- 

December 1981, 7:24687 (TAC-STHC—81-004) 
Building Codes 

Simplified procedure for the use of solar energy in complying 
with the Colorado energy conservation standards for 
residential buildings, 7:25135 (NBS-Special Pub—608) 

SOLAR CELL ARRAYS 
See also PHOTOVOLTAIC POWER SUPPLIES 


Glass as encapsulation for low-cost photovoltaic solar arrays, 
7:24584 
Performance Testing 
Development of a standard test method for measuring 
photovoltaic cell performance: a status report, 7:24564 
(SERI/CP—214-1403) 
Solar cell measurements, 7:24563 (SERI/CP—214-1403) 


See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC PHOSPHIDE SOLAR CELLS 


Calibration 

Progress in the development of standard procedures for the 
global method of calibration of photovoltaic reference cells, 
7:24561 (SERI/CP—214-1403) 

Calibration Standards 

Approved laboratory program for photovoltaic reference cell 
development, 7:24560 (SERI/CP—214-1403) 

Efforts planned and underway to preserve the technology of 
fabricating and calibrating reference cells, 7:24562 
(SERI/CP—214-1403) 

Progress in the development of standard procedures for the 
global method of calibration of photovoltaic reference cells, 
7:24561 (SERI/CP—214-1403) 

Certification 

Certified program for photovoltaic modules, 7:24565 
(SERI/CP—214-1403) 

Experience with specifications applicable to certification, 
7:24566 (SERI/CP—214-1403) 

Defects 

Nondestructive method for detecting defects in photodetector 

and solar cell devices (Patent), 7:24579 
Functional Models 

Some error sources in electrical test elements for thin-film 

solar cells, 7:24554 (SERI/CP—214-1403) 
Measuring Instruments 

Measurements for commercial photovoltaics: a status report, 
7:24549 (SERI/CP—214-1403) 

Measurement equipment needs for the photovoltaic industry: a 
manufacturer's perspective, 7:24552 (SERI/CP—214-1403) 

Photovoltaic measurement equipment needs: view of a 
prospective supplier, 7:24550 (SERI/CP—214-1403) 

Photovoltaic measurement equipment needs: view of a 
supplier, 7:24551 (SERI/CP—214-1403) 
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Measuring Methods 
Measurements for commercial photovoltaics: a status report, 
7:24549 (SERI/CP—214-1403) 
Performance Testing 
Development of a standard test method for measuring 
photovoltaic cell performance: a status report, 7:24564 
(SERI/CP—214-1403) 
Solar cell measurements, 7:24563 (SERI/CP—214-1403) 
Process Control 
Ways in which a process can go away, 7:24556 (SERI/CP— 
214-1403) 
Production 
Ways in which a process can go away, 7:24556 (SERI/CP— 
214-1403) 


Use of test structures for reliability prediction and process 
control of integrated circuits and photovoltaics, 7:24553 
(SERI/CP—214-1403) 

Solar Industry 

Industry views on the ability of the US photovoltaics industry 

to compete in foreign markets, 7:24526 (ID—81-63) 
Standards 

Measurements for commercial photovoltaics: a status report, 

7:24549 (SERI/CP—214-1403) 
Testing 

Measurement equipment needs for the photovoltaic industry: a 
manufacturer’s perspective, 7:24552 (SERI/CP—214-1403) 

Photovoltaic measurement equipment needs: view of a 
supplier, 7:24551 (SERI/CP—214-1403) 

Some error sources in electrical test elements for thin-film 
solar cells, 7:24554 (SERI/CP—214-1403) 

Use of test structures for reliability prediction and process 
control of integrated circuits and photovoltaics, 7:24553 
(SERI/CP—214-1403) 

SOLAR COLLECTORS 


See also FIXED MIRROR COLLECTORS 
FLAT PLATE COLLECTORS 
TOWER FOCUS COLLECTORS 


Certification 
Solar collector certification activities and experiences, 7:24729 
(SERI/CP—214-1403) 
State government roles in national solar collector labeling, 
certification, and rating, 7:24725 (NBS-Special Pub—608) 
Cleaning 
Interrelation between recurrent and capital costs in a solar 
thermal process heat system, 7:24688 
Computerized Simulation 
Simulation of thermal performance of solar collector arrays, 
7:24689 
Performance 
Simulation of thermal performance of solar collector arrays, 
7:24689 
SOLAR CONCENTRATORS 
See also MIRRORS 
Design 
Engineering study of a small-scale flux reconcentrator test 
facility. Phase I. Final report. Reconcentrator facility 
recommendation, 7:24727 (SERI—0637-16) 
Optics 
Preliminary optical testing of a secondary concentrator for the 
Sandia STTF, 7:24651 (CONF-780447—) 
Reconcentrator facility for materials testing at the STTF, 
7:24719 (CONF-780447—) 
Uses 
About the uses of highly concentrated solar energy, 7:24670 
(CONF-780447—) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Attitudes 
Method for retaining an experimental attitude in solar codes, 
7:25137 (NBS-Special Pub—608) 


Solar energy for a community recreation center, 7:24717 


IEA solar heating and cooling programme summary, 7:24672 
(CONF-810865—Summ.) 


Performance 
Development and improvement of liquid systems for solar 
space heating and cooling - CSU Solar House I, 7:24700 
Solar energy for a community recreation center, 7:24717 
Research 
IEA solar heating and cooling programme summary, 7:24672 
(CONF-810865—Summ.) 
Standards 
Development of recommended requirements to code officials 
for solar heating, cooling and hot water systems, 7:24681 
(NBS-Special Pub—608) 
Solar systems facilitated by the proper application of existing 
building codes, 7:25136 (NBS-Special Pub—608) 
SOLAR DRYERS 
Design 
Commercial-scale solar food dryer, 7:24705 
Forced Convection 
Wind and radiant solar energy for drying fruits and vegetables, 
7:24706 
Operation 
Solar production of process steam, 7:24690 
Performance 
Commercial-scale solar food dryer, 7:24705 
Wind 
Wind and radiant solar energy for drying fruits and vegetables, 
7:24706 
SOLAR ENERGY 
Comparison of health effects associated with various electric 
power generation systems: results and summary of work in 
progress in North America, 7:26235 
Computer Codes 
Solar energy data bank and simulations, 7:24516 
Economic Impact 
Economic impacts of energy futures, 7:24934 (LBL—11990) 
Financing 
Commercialization of solar energy by regulated utilities, 
7:24527 (LBL—11990) 
Information Centers 
Role of data, models and management information systems in 
the analysis, planning and implementation of solar 
technology: a regional approach, 7:24515 
Information Systems 
Solar energy data bank and simulations, 7:24516 
Meetings 
Solar engineering - 1981, 7:24514 
t 
Adequacy of the federal commitment to energy conservation, 
7:24968 (CONF-8011131—) 
R 
Residential conservation service program: solar model audit, 
7:24682 (NBS-Special Pub—608) 
Technology Assessment 
Illinois renewable-resource summary and technology 
assessment, 7:24518 (ILLDOE—81/34) 
SOLAR ENERGY CONVERSION 
Hydrogen Production 
Utilization of solar thermal sources for thermochemical 
hydrogen production, 7:24435 
thesis 


New concepts in solar biotechnology, 7:24624 
SOLAR FLARES 
Gamma Radiation 
Observations of a weak gamma-ray burst, solar flare event, and 
other hard X-ray sources by a balloon-borne detector array, 
7:26602 
SOLAR FURNACES 


White Sands missile range 400 kW: solar furnace, project 
review, 7:24720 (CONF-780447—) 
Ore 
Treatment of molybdenite ore using a 2-kW solar furnace: 1978 
experiments at Odeillo, 7:24686 (SERI—0637-16) 
Uses 
CNRS Odeillo 1000-kW/sub th/ solar furnace utilization, 
7:24646 (CONF-780447—) 
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Solar chemical engineering research and test activities using 
the IMW/sub th/ solar furnace at CNRS, 7:24685 (SERI— 
0637-16) 

SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
Solar Absorbers 
Small particle suspensions for solar thermal collection, 7:24653 
(LBL—11990) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Attitudes 
Method for retaining an experimental attitude in solar codes, 
7:25137 (NBS-Special Pub—608) 
Evaluations 


Performance comparison of solar space heating systems of 
selected active sites in the national solar data network, 
7:24693 

Control Systems 

Experimental and theoretical evaluation of control strategies 

for active solar energy systems, 7:24676 (LBL—11990) 
Demonstration Programs 
LBL solar demonstration project, 7:24679 (LBL—11990) 


Solar energy for a community recreation center, 7:24717 


Thermographic analysis detects flow problems in collectors, 
7:24715 
Meetings 
IEA solar heating and cooling programme summary, 7:24672 
(CONF-810865—Summ.) 


Operation and performance of the solar steam system at the 
Johnson & Johnson plant in Sherman, Texas, 7:24696 
Performance 
Continuing performance of the USAF Academy retrofit solar 
house, 7:24695 
Development and improvement of liquid systems for solar 
space heating and cooling - CSU Solar House I, 7:24700 
Long-term performance trends for ten solar systems monitored 
by the national solar data network, 7:24698 
Operation and performance of the solar steam system at the 
Johnson & Johnson plant in Sherman, Texas, 7:24696 
Performance comparison of solar space heating systems of 
selected active sites in the national solar data network, 
7:24693 
Solar energy for a community recreation center, 7:24717 
Performance Testing 
LBL solar demonstration project, 7:24679 (LBL—11990) 
Research Programs 
IEA solar heating and cooling programme summary, 7:24672 
(CONF-810865—Summ.) 
Solar Process Heat 
Operation and performance of the solar steam system at the 
Johnson & Johnson plant in Sherman, Texas, 7:24696 
Standards 
Development of recommended requirements to code officials 
for solar heating, cooling and hot water systems, 7:24681 
(NBS-Special Pub—608) 
Solar systems facilitated by the proper application of existing 
building codes, 7:25136 (NBS-Special Pub—608) 


Thermographic analysis detects flow problems in collectors, 
7:24715 
SOLAR INDUSTRY 
Competition 
Industry views on the ability of the US photovoltaics industry 
to compete in foreign markets, 7:24526 (ID—81-63) 
Policies 


Industry views on the ability of the US photovoltaics industry 
to compete in foreign markets, 7:24526 (ID—81-63) 
SOLAR NEUTRINOS 
Variations 
Solar neutrino production of long-lived isotopes and secular 
variations in the sun, 7:26792 
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SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Energy Storage 


Reliability planning for solar electric power generation, 
7:25073 


Reliability planning for solar electric power generation, 
7:25073 


Thermochemical Processes 
Thermochemical energy transport using NHs reversible 1/2 Na 
+ 1-1/2 He, 7:24658 (SERI—0637-16) 
SOLAR PROCESS HEAT 
Cost 
Interrelation between recurrent and capital costs in a solar 
thermal process heat system, 7:24688 
Evaluation 
Solar thermal energy for unit operations, 7:24691 
Reviews 
Solar thermal energy for unit operations, 7:24691 
SOLAR RADIATION 
See also DIFFUSE SOLAR RADIATION 


Methodology for locating and selecting trees for solar control 
in Utah, 7:24710 


Spectroradiometer measurements in support of photovoltaic 
device testing, 7:24522 (SERI/CP—214-1403) 
SOLAR RADIO BURSTS 
Plasma Waves 
Scattering and collpase of Langmuir waves driven by a weak 
electron beam, 7:27467 
SOLAR RECEIVERS 


See also CAVITY RECEIVERS 
CENTRAL RECEIVERS 


Properties 
Effect of receiver optical properties on solar thermal electric 
systems, 7:24661 
Processes 
Proposal for engineering design study of conversion of solar 
energy to chemical energy through ammonia dissociation, 
7:24529 (CONF-780447—) 
SOLAR SIMULATORS 
Technology Assessment 
Photovoltaic measurement equipment needs: view of a 
prospective supplier, 7:24550 (SERI/CP—214-1403) 
SOLAR SPACE HEATING 
Bibliographies 


Solar thermal heating and cooling. Quarterly update, October- 

December 1981, 7:24687 (TAC-STHC—81-004) 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 

Analysis of federal funding for electric utility R and D 
projects, 7:25055 (EMD—81-145) 

Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 

Simulation 

Effect of receiver optical properties on solar thermal electric 

systems, 7:24661 


Effects of regional insolation differences upon advanced solar 
thermal electric power plant performance and energy costs, 
7:24662 

Economics 

Effects of regional insolation differences upon advanced solar 
thermal electric power plant performance and energy costs, 
7:24662 

Performance 

Effects of regional insolation differences upon advanced solar 
thermal electric power plant performance and energy costs, 
7:24662 

Research Programs 
Major solar power projects, 7:24645 (CONF-780447—) 
Solar Receivers 
Effect of receiver optical properties on solar thermal electric 
systems, 7:24661 
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SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 
Simulation of thermal performance of solar collector arrays, 
7:24689 
Attitudes 
Method for retaining an experimental attitude in solar codes, 
7:25137 (NBS-Special Pub—608) 
Commercialization 
Active solar commercialization, 7:24673 (CONF-8011131—) 
Comparative Evaluations 
Commercial solar water heating systems operational test, 
7:24701 
Evaluation of five solar domestic water heating systems, 
7:24702 : 
Mathematical Models 
Estimation of the energy transfer function of a flat-plate solar 
water heater system, 7:24714 


Evaluation of five solar domestic water heating systems, 
7:24702 
Performance of solar energy hot water systems, 7:24697 
Performance Testing 
Commercial solar water heating systems operational test, 
7:24701 
Solar domestic water heating performance test program. 
Interim report, 7:24703 
Standards 
Development of recommended requirements to code officials 
for solar heating, cooling and hot water systems, 7:24681 
(NBS-Special Pub—608) 
Solar systems facilitated by the proper application of existing 
building codes, 7:25136 (NBS-Special Pub—608) 
SOLAR WATER HEATING 
Bibli 
Solar thermal heating and cooling. Quarterly update, October- 
December 1981, 7:24687 (TAC-STHC—81-004) 
Demonstration 
Support for commercial solar demonstration program, 7:24680 
(LBL—11990) 
SOLAR WIND 
Interactions 
Solar wind-magnetosphere-ionosphere coupling, 7:26802 
SOLAR-ASSISTED HEAT PUMPS 


Design procedure and application of solar-assisted series heat 
pump systems, 7:24692 

Solar assisted heat pump for a swine nursery barn, 7:24707 

Performance 
Performance of a solar augmented heat pump, 7:24699 
SOL-GEL PROCESS 

Sol-gel technology applied to glass and crystalline ceramics, 

7:24401 


Fluidized-Bed Combustion 
Commercial development of spouted/fluidized bed combustors 
in Australia, 7:25707 
Status of Battelle's multisolid fluidized-bed combustion process, 
7:25710 
SOLID SCINTILLATION DETECTORS 
Calibration 
Scintillation y-spectrometer on the base of the 150x275 mm 
CsJ(T1) crystal, 7:25902 (KFTI—80-46) 
Comparative Evaluations 
Bismuth germanate scintillators as detectors for high-energy 
gamma radiation, 7:25909 
Energy Resolution 
Scintillation y-spectrometer on the base of the 150x275 mm 
CsJ(T1) crystal, 7:25902 (KFTI—80-46) 
Image Intensifiers 
Multiple event 2D image intensifier scintillation detector, 
7:25915 
SOLID SOLUTIONS 
Electron Transfer 
Determination of electron-transfer rate constants from data on 
tunneling to randomly distributed acceptors in a rigid 
medium, 7:25535 


SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
TAILINGS 
WOOD WASTES 


Anaerobic 
Novel process for the anaerobic digestion of solid wastes 
leading to biogas and a compost-like material, 7:24459 
Radiation Monitoring 
Estimation of solid waste radioactivity. Chapter 8, 7:26193 
Recycling 
Discarded tires: a potential source of hydrocarbons to displace 
petroleum, 7:25059 
SOLIDS 
Chemical Shift 
High resolution proton NMR of dilute spins in solids, 7:25443 
Crystal Defects 
Motion of defects and stress relaxation in two-dimensional 
crystals, 7:27403 
Elasticity 
Response of solids to elastic/plastic indentation. I. Stresses and 
residual stresses, 7:27408 
Response of solids to elastic/plastic indentation. II. Fracture 
initiation, 7:27409 
Ton Collisions 
Enhanced backscattering near 180° for energetic ions in solids, 
7:26867 
NMR Spectra 
High resolution proton NMR of dilute spins in solids, 7:25443 
Phase Transformations 
Motion of defects and stress relaxation in two-dimensional 
crystals, 7:27403 
Relaxation 
Motion of defects and stress relaxation in two-dimensional 
crystals, 7:27403 
lids 


Response of solids to elastic/plastic indentation. I. Stresses and 
residual stresses, 7:27408 
Stresses 
Motion of defects and stress relaxation in two-dimensional 
crystals, 7:27403 
Tensile Properties 
Response of solids to elastic/plastic indentation. I. Stresses and 
residual stresses, 7:27408 
SOLUTION MINING 
Environmental Impacts 
Modeling program for the environmental assessment of in-situ 
uranium leaching, 7:24368 
SOLVATED ELECTRONS 
Chemical Reaction Kinetics 
Rates of the reactions of uranium(VI) and the hydrated 
electron in micellar systems, 7:25620 
SOLVENT EXTRACTION 
Hydrogen Transfer 
Alcohols as hydrogen-donor solvents for treatment of coal 
(Patent), 7:24208 
SOLVENT-REFINED COAL 
Economics 
Solvent-refined coal, its merits and market potential, 7:24230 
Physical Properties 
Solvent-refined coal, its merits and market potential, 7:24230 
Solubility 
Development of SRC-1 product analysis, 7:24189 
(DOE/OR/03054—4-Vol. 1) 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOMATOSTATIN 
Radioimmunoassay 
Radioimmunoassay of somatostatin: methodological problems 
and physiological investigations, 7:26295 
SOMATOTROPIN RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 


SOOT 
Atmospheric Chemistry 
Oxidation of SO. by wet soot particles: application to clouds, 
fogs, and plumes, 7:26052 (LBL—11990) 





SOUTH AFRICA 
Ecological Concentration 


Ecological Concentration 
Relation between concentrations of polynuclear aromatic 
hydrocarbons and black carbon, 7:26024 (LBL—11990) 
Soot in the Arctic, 7:26053 (LBL—11990) 
Mutagen Screening ' ; 
Mutagenicity of soots and soot components in S. typhimurium, 
7:26440 (DOE/EV/04267—3) 


M 
Mutagenicity of soots and soot components in S. typhimurium, 
7:26440 (DOE/EV/04267—3) 
Mutagenicity of soots and soot components in human 
lymphoblasts, 7:26441 (DOE/EV/04267—3) 


Relation between concentrations of polynuclear aromatic 
hydrocarbons and black carbon, 7:26024 (LBL—11990) 
SOUTH AFRICA 
Uranium Deposits 
Exploration of the uranium reefs of Cooke Section, Radfontein 
Estates Gold Mining Company (Witwatersrand) Ltd., South 
Africa, 7:24355 
Southern Karoo uranium deposit, South Africa, 7:24350 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 


Transuranic element behavior in soils and plants, 7:26354 
(PNL—4100-Pt.2) 
SPACE FLIGHT 
Environmental Impact Statements 


Environmental impact statement for the space shuttle program. 


Final report, 7:26239 (NASA-TM—82278) 
Protective 
Further study for fabrication, evaluation, and testing of 
monolayer woven materials for space suit insulation. Final 
report, 7:25634 (NASA-CR—166140) 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
Manuals 
Residential heating and energy conservation study, Northport, 
New York. Phase I: Citizen's Handbook. Report for 1 
January-31 March 1978, 7:25139 (PB—82-100454) 
Residential heating and energy conservation study, Northport, 
New York. Phase II: Citizen's Handbook. Report for 1 oct- 
31 dec 78, 7:25140 (PB—82-100462) 
Water Source Heat Pumps 
Heat pumps space heating applications, 7:25142 (WAOENG— 
81-05) 
SPACE HVAC SYSTEMS 
Control 


Alternate optimal control strategies for residential HVAC 
systems, 7:25126 (NBS-Special Pub—608) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE-TIME 
Coordinates 
Stationary coordinate systems in flat spacetime, 7:27417 
SPARK IGNITION ENGINES ‘ 
Combustion Chambers 
Heat transfer with combustion, 7:25216 (LBL—11990) 
SPARK MASS SPECTROMETERS 
Radioactivity 
Distribution of radioactivity in a spark-source mass 
spectrometer, 7:25984 
SPECTRALLY SELECTIVE SURFACES 
Absorptivity 
Absorber coatings for solar applications, 7:24723 (CONF- 
780447—) 
Destructive Testing 
Destructive testing of thin film materials in air, 7:24728 
(SERI—0637-16) 
Emissivity 
Absorber coatings for solar applications, 7:24723 (CONF- 
780447—) 
Uses 
Absorber coatings for solar applications, 7:24723 (CONF- 
780447—) 
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SPECTROMETERS 
See also COSMIC RAY SPECTROMETERS 
ELECTRON SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 


Continuous flow high field nuclear magnetic resonance 
detector for liquid chromatographic analysis of fuel samples, 
7:25504 

SPENT FUEL STORAGE 
Closed-loop control system for a plutonium nitrate storage and 
loadout area, 7:24417 
SPENT FUELS 
Distillation 
Isotopic enrichment of fuels for D-T fusion reactors, 7:27580 
SPENT SHALES 
Carcinogen Screening 

In vitro tests for determining the carcinogenic potential of 

spent shale particulates, 7:26460 (LA—8948-PR) 
Ground Disposal 

Terrestrial effects of oil shale development, 7:24343 (PNL— 

4100-Pt.2) 
Mutagen Screening 

In vitro tests for determining the carcinogenic potential of 

spent shale particulates, 7:26460 (LA—8948-PR) 
Toxicity 

Long-term epidermal carcinogenicity studies, 7:26453 (LA— 

8948-PR) 
SPERMIDINE 
Alkylation 

Lipophilic enterobactin analogues. Terminally N-alkylated 

spermine/spermidine catecholcarboxamides, 7:25584 
Hydrogenation 

Lipophilic enterobactin analogues. Terminally N-alkylated 

spermine/spermidine catecholcarb< ides, 7:25584 
SPERMINE 
Alkylation 

Lipophilic enterobactin analogues. Terminally N-alkylated 

spermine/spermidine catecholcarboxamides, 7:25584 
Hydrogenation 

Lipophilic enterobactin analogues. Terminally N-alkylated 

spermine/spermidine catecholcarboxamides, 7:25584 
SPHERICAL MODEL 

Effect of zero collective vibrations on the observable 

properties of nuclear surface, 7:27350 (INIS-mf—6819) 
SPHEROIDS 
Microstructure 

Selective dissociation and characterization of cells from 

different regions of multicell tumor spheroids, 7:26279 
SPHEROMAK DEVICES 
Computerized Simulation 
3-D simulation of Spheromak formation, 7:27527 (CONF- 
8110101—) 
Equilibrium Plasma 
Tilting and shifting modes in a spheromak, 7:27484 
Oscillation Modes 
Tilting and shifting modes in a spheromak, 7:27484 
SPINE 
See VERTEBRAE 
SPINELS 
Crystal Defects 

Cation distribution and defect chemistry of iron-aluminate 

spinels, 7:25434 
Electric Conductivity 
Electronic conduction and thermopower of magnetite and 
iron-aluminate spinels, 7:25086 
Fractures 
Fracture of single crystal MgAloO,, 7:25572 
Thermoelectric Properties 
Electronic conduction and thermopower of magnetite and 
iron-aluminate spinels, 7:25086 
SPLEEN 
Quantitative Chemical Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
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Radionuclide Kinetics 
Biological mechanisms and translocation kinetics of particulate 
plutonium (Beagles), 7:26400 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
US Transuranium Registry, 7:26388 
SPOIL BANKS 
Fires 
Burnout control of fires in abandoned coal mines and waste 
banks by in-situ combustion, 7:24263 (CONF-810923—) 
SPRAYED COATINGS 
Absorption 
Stable high-temperature solar absorbing coatings, 7:24724 
(CONF-780447—) 
Materials Testing 
Stable high-temperature solar absorbing coatings, 7:24724 
(CONF-780447—) 
SRC PROCESS 
Process requirements and recommendations for temperature 
maintenance, 7:24177 (DOE/OR/03054—4-Vol.1) 
Catalysts 
Disposable catalysts in the solvent refined coal process, 7:24214 
Chemical Analysis 
Development of SRC-1 product analysis (Critical analytical 
methodology reviews), 7:24189 (DOE/OR/03054—4-Vol.1) 
Demonstration Plants 
Coal process development unit (CPDU) data analysis, 7:24191 
(DOE/OR/03054—4-Vol.2) 
Coal trucking particulate emissions and impacts, 7:24243 
(DOE/OR/03054—4-Vol.1) 
Determination of flow regime in the demonstration plant slurry 
fired heater, 7:24182 (DOE/OR/03054—4-Vol.1) 
Development of SRC-1 product analysis (Critical analytical 
methodology reviews), 7:24189 (DOE/OR/03054—4-Vol.1) 
Effect of solvent initial boiling point (IBP) on dissolver 
performance, 7:24192 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance (July- 
September 1980), 7:24194 (DOE/OR/03054—4-Vol.2) 
Evaluation of the LC-finer process development unit (PDU) 
runs, 7:24185 (DOE/OR/03054—4-Vol. 1) 
Evaluation of the ebullated-bed hydrocracker for the SRC-1 
Demonstration Plant, 7:24186 (DOE/OR/03054—4-Vol.1) 
Gasifier operation in the fertilizer plant, India, 
7:24181 (DOE/OR/03054—4-Vol.1) 
ICRC coal supply strategy, 7:24183 (DOE/OR/03054—4- 
Vol.1) 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol. 1) 
Process review discussions concerning the GKT gasification 
process, 7:24180 (DOE/OR/03054—4-Vol.1) 
Recycle solvent characterization, 7:24190 (DOE/OR/03054— 
4-Vol.2) 
SRC-1 Demonstration Plant analytical laboratory, 7:24188 
(DOE/OR/03054—4-Vol.1) 
SRC-1 naphtha hydrotreater justification, 7:24184 
(DOE/OR/03054—4-Vol.1) 
Start-up process solvent, 7:24178 (DOE/OR/03054—4-Vol.1) 
Heaters 
Determination of flow regime in the demonstration plant slurry 
fired heater, 7:24182 (DOE/OR/03054—4-Vol.1) 
Material Balance 
SRC-1 Demonstration Plant analytical laboratory, 7:24188 
(DOE/OR/03054—4-Vol.1) 
Materials 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol.1) 
Minerals 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Organic Solvents 
Effect of solvent initial boiling point (IBP) on dissolver 
performance, 7:24192 (DOE/OR/03054—4-Vol.2) 
Start-up process solvent, 7:24178 (DOE/OR/03054—4-Vol.1) 


STAINLESS STEEL-304L 
Temperature Effects 


Pilot Plants 
Coal process development unit (CPDU) data analysis, 7:24191 
(DOE/OR/03054—4-Vol.2) 
Process Development Units 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Pumps 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol. 1) 
Quality Control 
SRC-1 Demonstration Plant analytical laboratory, 7:24188 
(DOE/OR/03054—4-Vol.1) 
Residues 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance (July- 
September 1980), 7:24194 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(October-December 1980), 7:24195 (DOE/OR/03054—4- 
Vol.2) 
Gasifier operation in the Ramagundam 
7:24181 (DOE/OR/03054—4-Vol.1) 
Start-Up 
Start-up process solvent, 7:24178 (DOE/OR/03054—4-Vol.1) 
Valves 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol.1) 
Waste Water 
Characterizing wastewater and monitoring its treatment, 
7:24233 (DOE/OR/03054—4-Vol.1) 
Yields 
Coal process development unit (CPDU) data analysis, 7:24191 
(DOE/OR/03054—4-Vol.2) 
Effect of solids addition on dissolver performance, 7:24196 
(DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver lormance 
(January-March 1980), 7:24193 (DOE/OR/03054—4-Vol.2) 
Effects of accumulated solids on dissolver performance 
(October-December 1980), 7:24195 (DOE/OR/03054—4- 
Vol.2) 
SRC-II PROCESS 
Catalysts 
Disposable catalysts in the solvent refined coal process, 7:24214 
STABILIZED SUPERCONDUCTORS 
Electric Conductivity 
Cryogenic stability of bath-cooled superconductors, 7:27407 
(KFK—2792) 
Thermal Conductivity 
Cryogenic stability of bath-cooled superconductors, 7:27407 
(KFK—2792) 
STACKS 
Air Samplers 
New system for measuring the size and concentration of 
inhalable particulate of process streams, 7:26110 
STAINLESS STEEL-304 
Compatibility 
Environmental effects on properties of structural alloys, 
7:25295 (DOE/ER—0045/7) 


fertilizer plant, India, 


Metallographic study of type 304 stainless steel long-term 
creep-rupture specimen, 7:25378 


Metallographic study of type 304 stainless steel long-term 
creep-rupture specimen, 7:25378 
STAINLESS STEEL-304L 
Physical Radiation Effects 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
Strain Rate 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
Temperature Effects 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
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STAINLESS STEEL-316 


Weld bend tests on irradiated, 20% cold-worked 316 stainless 

steel, 7:25278 (DOE/ER—0045/7) 
Compatibility 

Compatbility of austenitic and ferritic steels with Pb-17 at. % 

Li, 7:25293 (DOE/ER—0045/7) 
Crack 

Influence of environment and microstructure on fatigue and 
creep crack growth in thick section AISI type 316 stainless 
steel, 7:25270 

Multispecimen fatigue crack propagation testing, 7:27560 

Creep 

Discontinuous creep deformation in a type 316 stainless steel 
casting, 7:25388 

Influence of environment and microstructure on fatigue and 
creep crack growth in thick section AISI type 316 stainless 
steel, 7:25270 

Crystal Defects 

Theoretical study of the stress effects on stainless steel strain 
under irradiation (Neutron irradiation), 7:25344 (KFTI—80- 
44) 

Displacement Rates 

Nuetronic calculations in support of the ORR-MFE-4 spectral 

tailoring experiments, 7:25271 (DOE/ER—0045/7) 
Ductility 

Weld bend tests on irradiated, 20% cold-worked 316 stainless 

steel, 7:25278 (DOE/ER—0045/7) 
Fatigue 

Fatigue behavior of unirradiated vanadium alloys, 7:25280 
(DOE/ER—0045/7) 

Influence of environment and microstructure on fatigue and 
creep crack growth in thick section AISI type 316 stainless 
steel, 7:25270 

Results of the MFE-S5 in-reactor fatigue crack growth 
experiment, 7:25274 (DOE/ER—0045/7) 

Ton Implantation 

Effect of preinjected helium on swelling and microstructure of 
neutron irradiated stressed type 316 stainless steel, 7:25275 
(DOE/ER—0045/7) 

Microstructure 

Effect of preinjected helium on swelling and microstructure of 
neutron irradiated stressed type 316 stainless steel, 7:25275 
(DOE/ER—0045/7) 

Equations to describe the swelling of 20%-cold-worked type 
316 stainless steel irradiated in HFIR, 7:25277 (DOE/ER— 
0045/7) 

Microstructural development on 20%-cold-worked types 316 
and 316 + Ti stainless steels irradiated in HFIR: 
temperature and fluence dependence of the dislocation 
component, 7:25276 (DOE/ER—0045/7) 

Physical Radiation Effects 

Comparison of neutron irradiation and nickel ion bombardment 
in the production of swelling in AISI 316 stainless steel, 
7:25246 

Compositional effects on the development of damage structures 
in accelerator, 7:25249 

Deformation and rupture processes in fuel cladding under 
steady state and transient reactor conditions, 7:25259 

Effect of phase instabilities on the correlation of nickel ion and 
neutron irradiation swelling in solution annealed 316 stainless 
steel, 7:25263 

Effects of minor constitutional elements on void formation by 
electron irradiation for 316 stainless steel, 7:25252 

Hexagonal tube deformations. Consequences on conception 
and choice of materials (for fuel assemblies), 7:25261 

Irradiation creep of SS316 under light ion bombardment, 
7:25262 

Role of silicon in the void swelling of stainless steel, 7:25251 

Swelling, mechanical properties, and microstructure of type 
316 stainless steel at fusion reactor damage levels, 7:25260 

Swelling characterization by 200 KeV C* ion irradiation for 
various heats of 316 stainless steels, 7:25248 

Swelling of steels 316 (in fast reactors), 7:25243 

Temperature dependence of void swelling of fast reactor 
irradiated 316 stainless steel, 7:25245 
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Ruptures 
Discontinuous creep deformation in a type 316 stainless steel 
casting, 7:25388 


Theoretical study of the stress effects on stainless steel strain 
under irradiation (Neutron irradiation), 7:25344 (KFTI—80- 
44) 
Swelling 
Equations to describe the swelling of 20%-cold-worked type 
316 stainless steel irradiated in HFIR, 7:25277 (DOE/ER— 
0045/7) 
Swelling of steels 316 (in fast reactors), 7:25243 
STAINLESS STEEL-316L 
Physical Radiation Effects 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
Strain Rate 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
Temperature Effects 
Stress-strain-strain rate curves for AISI 316 L and AISI 304 L 
irradiated up to 2.2 dpa, 7:25257 
STAINLESS STEEL-321 
Physical Radiation Effects 
Compositional effects on the development of damage structures 
in accelerator, 7:25249 
STAINLESS STEEL-FV-548 
Physical Radiation Effects 
Compositional effects on the development of damage structures 
in accelerator, 7:25249 
Neutron and simulation data on void swelling in FV548 
austenitic steel, 7:25247 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 

STAINLESS STEEL-316 

STAINLESS STEEL-321 


Physical Radiation Effects 
Development of ferritic-martensitic steels for fast reactor 
applications, 7:25230 
Helium effect on the structure and properties of structural 
materials and helium behaviour in the crystal lattice, 7:25338 
(KFTI—80-44) 
STANDARDS 


See also CALIBRATION STANDARDS 
ENERGY EFFICIENCY STANDARDS 


Cost Benefit Analysis 
Valuation of detriment, 7:26408 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD 1.2-GEV LINAC 
Colliding Beams 
SLAC Linear Collider, 7:25837 
STANFORD 20-GEV LINAC 
Beam Dynamics 
Longitudinal and transverse wake potentials in SLAC, 7:25754 
Transverse wake field effects on intense bunches with 
application to the SLAC linear collider, 7:25752 
STAR CLUSTERS 
Star Evolution 
Evolutionary effects of mass loss in low-mass stars, 7:26756 
Theoretical evidence of mass loss from globular cluster stars, 
7:26761 
STAR EVOLUTION 
Helium Burning 
Massive stars burning helium: the numbers of WR stars and 
red supergiants in galaxies, 7:26748 
Hydrodynamic Model 
Effect of mass gain on stellar evolution, 7:26762 
Mass 
Significance of mass loss for the evolution of massive stars, 
7:26744 
Mass Transfer 
Mass loss and AY/AZ ratio, 7:26786 
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Stellar Winds 
Mass loss and evolution of massive stars, 7:26741 
STARCH 


Chemical Analysis 
43C.12C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 


Isotope Ratio 
13C-12C analysis of vegetable oils, starches, proteins, and soy- 
meat mixtures, 7:25530 
STARFIRE TOKAMAK 
Breeding Blankets 
Isotopic enrichment of fuels for D-T fusion reactors, 7:27580 


STARFIRE, a commercial tokamak power plant design, 
7:27570 


STARFIRE, a commercial tokamak power plant design, 
7:27570 
Spent Fuels 
Isotopic enrichment of fuels for D-T fusion reactors, 7:27580 
STARS 
See also BINARY STARS 
CARBON STARS 
CEPHEIDS 
DWARF STARS 
GIANT STARS 
MAIN SEQUENCE STARS 
NEUTRON STARS 
SUPERNOVAE 
WOLF-RAYET STARS 


Chemical Composition 
Stellar evolution with SMC chemical abundances, 7:26747 
Emission Spectra 
Profiles of the Ha line by means of the analogical television 
system, 7:26717 
Radio observations and the mass flow rate of aCyg (A2Ia), 
7:26718 
Entropy 
Thermal instability of hydrogen burning shells in very massive 
stars, 7:26749 
Mass 
Mass loss rates of OB stars derived from infrared observations, 
7:26716 
Mass Balance 
Timescale of possible episodic behavior in mass loss from cool 
stars, 7:26663 
Star Evolution 
More details on thermal pulses and the third dredge-up process 
in intermediate-mass stars, 7:26644 
Stellar Winds 
Significance of mass loss for the evolution of massive stars, 
7:26744 
STEAM 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Corrosive Effects 
Oxidation of pure zirconium in steam from 1000° to 1416°C, 
7:25371 
Fluid Flow 
Nonequilibrium effects in wet-steam turbines, 7:24811 (VKI- 
LS—1980-6) 
STEAM GENERATORS 
Performance 


Steam generator tube performance: world experience with 
water-cooled nuclear power reactors during 1979, 7:24855 
Performance Testing 
Performance of a 5 MWt solar steam generator, 7:24652 
(CONF-780447—) 
Transients 
Technical note: potential problems of steam generator overfill, 
7:24887 
STEAM JET EJECTORS 
Design 
Vacuum chamber with a supersonic-flow aerodynamic window 
(Patent), 7:25673 


Vacuum chamber with a supersonic-flow aerodynamic window 
(Patent), 7:25673 


STEAM LINES 
Infrared Thermography 
Interpretation of aerial thermograms, 7:25157 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 
Modifications 
Probabilistic analysis and operational data in response to 
NUREG.-0737, Item II.K.3.2 for Westinghouse NSSS plants 
(Modifications to reduce LOCA due to stuck-open power- 
operated relief valve), 7:24880 (WCAP—9804) 
Relief Valves 
Probabilistic analysis and operational data in response to 
NUREG-0737, Item II.K.3.2 for Westinghouse NSSS plants 
(Modifications to reduce LOCA due to stuck-open power- 
operated relief valve), 7:24880 (WCAP—9804) 
STEAM TURBINES 
Design 
Steam turbines for large power outputs, 7:24809 (VKI-LS— 
1980-6) 
Field Tests 
Field turbine tests, 7:24812 (VKI-LS—1980-6) 
Flow Models 
Nonequilibrium effects in wet-steam turbines, 7:24811 (VKI- 
LS—1980-6) 
Intake Structures 
Design of nonrotating parts, 7:24810 (VKI-LS—1980-6) 
Meetings 
Steam turbines for large power outputs, 7:24808 (VKI-LS— 
1980-6) 
Outlet Structures 
Design of nonrotating parts, 7:24810 (VKI-LS—1980-6) 
Performance 
Steam turbines for large power outputs, 7:24809 (VKI-LS— 
1980-6) 
STEARIC ACID 
See OCTADECANOIC ACID 
STEEL-0KH16N15M3B 
Physical Radiation Effects 
Irradiation damage kinetic in a steel-OKh16N15M3B, 7:25269 
Strain hardening influence on swelling and mechanical 
properties of a steel-OKh16N15M3B irradiated in the BOR- 
60 reactor, 7:24831 
Use of high energy electron beams and gamma radiations to 
simulate and to study in-pile irradiation effects on 
mechanical properties of materials, 7:24851 
STEEL-10CRNINB910 
See STEEL-DIN-1-6770 


Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 
STEEL-3HK5S 
See STEEL-DIN-1-6770 
STEEL-DIN-1-4970 
Physical Radiation Effects 
Radio-induced creep over 0.5 Tsub(s) in stabilized austenitic 
steels, 7:24867 
STEEL-DIN-1-4981 
Physical Radiation Effects 
Examinations on swelling and irradiation creep of the 
austenitic stainless steel W.-Nr. 1.4981 CW, 7:24850 
Radio-induced creep over 0.5 Tsub(s) in stabilized austenitic 
steels, 7:24867 
STEEL-DIN-1-6770 
Creep 


Creep behaviour and microstructure of the ferritic material No. 
1-6770 under irradiation, 7:25229 
Physical Radiation Effects 
Creep behaviour and microstructure of the ferritic material No. 
1-6770 under irradiation, 7:25229 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 





Corrosion studies in coal-fired fluidized bed combustors by the 
National Coal Board, 7:25687 
Corrosion Fatigue 
Oxide-induced crack closure: an explanation for near-threshold 
corrosion fatigue crack growth behavior, 7:25374 
Corrosion Resistance 
Drill stem steels for use in geothermal environments, 7:24748 
Crack 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 
Oxide-induced crack closure: an explanation for near-threshold 
corrosion fatigue crack growth behavior, 7:25374 


The effect of austenitizing treatments on the microstricture 
and creep properties of commercial and high pur:'v 1/2Cr- 
1/2Mo-1/4V steels, 7:25353 (NPL-DMA(A)—13) 
Embrittlement 

Mechanism of intergranular embrittlement by phosphorus in 

transformer steel, 7:25379 
Fatigue 

Testing factors which influence fatigue life of butt welded low 

carbon steels, 7:25403 
Fracture Properties 

Fracture-toughness parameters obtained from single small 
specimen tests, 7:25671 (WCAP—9397) 

Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 

Materials Testing 

Determination of stresses in materials by neutron diffraction, 

7:25309 (KFK—3051) 
Mechanical Properties 
Drill stem steels for use in geothermal environments, 7:24748 


The effect of austenitizing treatments on the microstructure 
and creep properties of commercial and high purity 1/2Cr- 
1/2Mo-1/4V steels, 7:25353 (NPL-DMA(A)—13) 

Physical Radiation Effects 

Computer simulation of radiation damage in HTGR elements 
and structural materials, 7:25346 (KFTI—80-48) 

Measurement of radiation defects in iron alloys by means of 
the small angle neutron scattering, 7:25255 

Measurement of radiation defects in iron alloys by means of 
the small angle neutron scattering, 7:25265 

Stress Analysis 
Determination of stresses in materials by neutron diffraction, 
7:25309 (KFK—3051) 
Weldability 
Underbead cracking in high strength pipe steels, 7:25402 
Welding 

Effect of microalloying on weld cracking in low carbon steels, 

7:25401 
STELLAR ATMOSPHERES 
Chemical Reaction Kinetics 

Spectroscopy and chemical kinetic studies of the circumstellar 

shell IRC + 10216, 7:26666 
Cosmic Dust 
Why not make dust in photospheres of M stars, 7:26668 


Expansion velocities in Mira envelopes, 7:26656 
Mass Balance 
Time-dependent models of grain-forming atmospheres, 7:26669 
Radiation Pressure 
Radiation pressure on molecules in Mira variable atmospheres, 
7:26657 
Statistical Models 
Statistical theory of stellar winds, 7:26670 
STELLAR WINDS 
Acceleration 
Radiative wind acceleration in early type stars, 7:26736 
Chemical Composition 
Stellar evolution with SMC chemical abundances, 7:26747 
Cosmic Electrons 
Possible links between supersonic stellar winds and the origin 
of cosmic rays, 7:26732 
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Cosmic Protons 
Possible links between supersonic stellar winds and the origin 
of cosmic rays, 7:26732 


Spectra 
Line formation in the wind of alpha Cygni, 7:26733 
Observational evidences of stellar wind, 7:26723 
Mass 
Influence of mass loss by stellar wind on the evolution of 
massive helium burning stars, 7:26746 
Theory of winds in early type stars, 7:26730 
Winds in late-type stars: mechanisms of mass outflow, 7:26739 
Mass Transfer 
Subionization and decelerated-flow in the vicinity of a B-shell 
star, 7:26785 
Radiation Pressure 
Can hot star winds be driven by radiation pressure, 7:26735 
Properties of optically thick winds driven by radiation 
pressure, 7:26778 
Ultraviolet Spectra 
Empirical wind models from detailed UV-line fits: Tau Scorpii, 
7:26734 
Narrow components in UV line profiles as evidence for a two 
component stellar wind for O and B stars, 7:26738 
Variations 
Fluctuation theory of the stellar mass loss, 7:26740 
Velocity 
Stellar gravity and effective temperature dependence of the 
ratio of terminal to escape velocities in stellar winds, 7:26722 
STELLARATORS 
See also TORSATRON STELLARATOR 
Magnetic Field Configurations 
Theoretical optimization of stellarators, 7:27526 (CONF- 
8110101—) 
Plasma Macroinstabilities 
MHD equilibrium and stability of helical systems, 7:27426 
(CONF-8110101—) 
Stellarator stability as a two-dimensional problem, 7:27428 
(CONF-8110101—) 
Tearing Instability 
Resistive modes in tokamak-stellarator configurations, 7:27427 
(CONF-8110101—) 
STEM CELLS 
Age Dependence 
Hematopoietic parameters in mice over a five-month interval, 
7:26339 (UCD—472-126) 
Transplants 
Transplantation of fetal liver cells, 7:26362 (UCD—472-126) 
STILLAGE 
Anaerobic Digestion 
Design and advance of the bioenergy in French sugar industry, 
7:24482 
STOCHASTIC COOLING 
Reviews 
Increasing the phase-space density of high energy particle 
beams, 7:25728 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
Offshore Sites 
Use of nuclear techniques for off-shore storage of liquid 
hydrocarbons, 7:24317 
STORAGE RINGS 


See also ADONE 
CERN ISR 
CESR STORAGE RING 
DCI ORSAY STORAGE RING 
DORIS STORAGE RING 
ISABELLE STORAGE RINGS 
LEP STORAGE RINGS 
PEP STORAGE RING_ 
PETRA STORAGE RING 
TRISTAN STORAGE RINGS 
VEPP-4 


Beam Bunching 

Condition for a single bunch high frequency fast blow-up, 
7:25746 

Partial linearization of the RF voltage of a storage ring to 
reduce bunch diffusion, 7:25755 
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Beam Dynamics 
Resonant impedance of bellows above cutoff, 7:25891 
Beam Injection 
Injection system for the proton storage ring at LASL, 7:25845 
Beam Monitoring 
Review of accelerator instrumentation, 7:25863 
Beam Optics 
Chromatic corrections for large storage rings, 7:25759 
Chromatically corrected mini beta interaction region with 
longitudinal electron spin, 7:25762 
Simultaneous correction of chromaticity and orbit dispersion in 
a strong focusing machine, 7:25760 
Electron Beams 
CHEER. Canadian High Energy Electron Ring, 7:25885 


LASL high-current proton storage ring, 7:25881 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Design 
Design strategy for the implementation of stove programmes in 
developing countries, 7:24510 
Operation 
Creosote accumulation as a function of moisture content, wood 
species, and fire intensity in an airtight stove, and chimney 
fire experiments, 7:25141 (SERI/TR—00192-1) 


Design strategy for the implementation of stove programmes in 
developing countries, 7:24510 
STRAND BREAKS 


Repair 
Repair of neocarzinostatin-induced deoxyribonucleic acid 
damage in human lymphoblastoid cells: possible involvement 
of apurinic/apyrimidinic sites as intermediates, 7:26265 
STRATEGIC PETROLEUM RESERVE 
Environmental Impacts 
Brine disposal in the Gulf of Mexico: projected impacts for 
West Hackberry based on Bryan Mound experience, 7:24315 
(PB—82-109513) 
STRATOSPHERE 
Atmospheric Chemistry 
Study of the effectiveness of the C1X catalytic ozone loss 
mechanisms, 7:26065 
STRAW 
Anaerobic Digestion 
Application of microcalorimetry to the study of the 
fermentation, 7:24452 
Bioconversion of agricultural wastes into fuel gas and animal 
feed, 7:24456 
Availability 
Straw and animal residues available for energy, 7:25063 


Application of microcalorimetry to the study of the 
fermentation, 7:24452 


Farm straw as fuel for power, 7:24508 
Energy Recovery 
Energy from straw and woodwaste, 7:24507 
Straw and animal residues available for energy, 7:25063 


Soil protection under maximum removal of organic matter, 
7:24606 
Resource Potential 
Energy from straw and woodwaste, 7:24507 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRIPED BASS 
Density 
Some effects of parameter uncertainty in density-independent 
and density-dependent Leslie models for fish populations, 
7:26241 
STRONTIUM 


Spectra 
Magnetic effects in Ba I and Sr I absorption spectra, 7:25571 


Solvent Extraction 
Extraction of alkaline earth cations from aqueous solutions by 
crown ether carboxylic acids, 7:25500 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
Zeeman Effect 
Magnetic effects in Ba I and Sr I absorption spectra, 7:25571 
STRONTIUM 85 
Concentration Ratio 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
STRONTIUM 88 
Energy-Level Transitions 
Interference effects in monoenergetic positron emission, 
7:27084 (INIS-mf—6819) 
STRONTIUM 89 
Beta-Minus Decay 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
STRONTIUM 90 
Radiation Effects 
Toxicity of strontium-90 and radium-226: experimental design 
and current status, 7:26366 (UCD—472-126) 
Gamma Spectroscopy 
Gamma-ray bore-hole logging for determining radioactive 
fallout layers in snow, 7:26183 


Effects of lifetime feeding of ®Sr in beagle dogs, 7:26364 
(UCD—472-126) 
Radioecology 
Ecological investigation of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
Radionuclide Migration 
Dynamic modeling system for the transfer of radioactivity in 
terrestrial food chains, 7:26181 
Removal 
Removal of radionuclides from the water-soluble fraction of 
Hanford nuclear defense wastes, 7:24395 
Uptake 
Dynamics of wild populations, 7:26162 (PNL—4100-Pt.2) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MODELS 
Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl] naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
Pyrolysis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methy! anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Synthesis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—-T2) 
STTFUA 
Reviews 
Users association: first year and the future, 7:24643 (CONF- 
780447—) 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL 
Hydrogenation 
Two-stage conversion of coal to liquid hydrocarbons (Patent), 
7:24219 
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SUBBITUMINOUS COAL 
Hydrogenation 


SUCROSE 
See SACCHAROSE 
SUGAR CANE 


Fractionation 
Fractionation of biomass (sugar cane) for animal feed and fuel, 


tmospheric Chemistry 

Predictions of in-cloud conversion rates of SO: to SO, based 
upon a simple chemical and dynamical model, 7:26125 

Relationship between manganese and sulfate ions in rain, 
7:26075 


Deposition } 
Role of atmospheric deposition in an Eastern U.S. deciduous 
forest, 7:26165 
Environmental Impacts 
Sources and issues: energy and environment goals, 7:26038 
(CONF-791163—) 
Evaluation 
Synpotic case study of elevated layers of high airborne sulfate 
concentration, 7:26076 
SULFOCYANIDES 
See THIOCYANATES 
SULFONES 
Oxidation 
ing to achieve environmental compatibility, 7:24199 
(LBL—11990) 


Chemisorption 
Thermodynamics of sulfur chemisorption on metals. III. Iron 


and cobalt, 7:25538 
PIXE Analysis 
Photon induced x-ray emission analysis--a complement to 
analytical methods used in environmental studies, 7:25516 


Radioprotective Substances 
Desensibilizating effect of sulfur. Chapter 4, 7:26372 
SULFUR 32 REACTIONS 
Elastic Scattering 
180° elastic excitation functions for “C+ **S, *C+*S, 
2C+*Si, and C+ **Si at low bombarding energies, 
7:27009 
SULFUR 32 TARGET 
Deuteron Reactions 
Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 
Pion Plus Reactions 
Systematics in pion double charge exchange, 7:27011 
SULFUR 34 REACTIONS 
Fusion Reactions 
Very high spin yrast states and the link to the continuum, 
7:27196 
SULFUR COMPOUNDS 
Crystal Structure 
Single-crystal polarized x-ray absorption spec’ 
Observation and theory for (MoO,.S,)?, 7:25561 
SULFUR DIOXIDE 


Sulphur capture with limestones in fluidized bed combustion, 
7:24274 
Air Pollution Abatement 
Willingness to act: political and public commitment, 7:26150 
(CONF-791163—) 
Working toward a remedy: technological options, 7:26039 
(CONF-791163—) 
Atmospheric 
Acidity problem: its nature, causes, and possible solutions, 
7:24942 
Activated carbon catalyzed oxidation of aqueous S(IV) species, 
7:26051 (LBL—11990) 
Aqueous reactions of nitrite and bisulfite, 7:26017 (LBL— 
11990) 
Importance of soot particles and nitrous acid in oxidizing 
SO/sub 2/ in atmospheric aqueous droplets, 7:26071 
Importance of soot particles and nitrous acid oxidizing SO, in 
atmospheric aqueous droplets, 7:26018 (LBL—11990) 
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Kinetics of the reaction between NH2OH and SO; in aqueous 
solutions, 7:26019 (LBL—11990) 

Oxidation of SO: by wet soot particles: application to clouds, 
fogs, and plumes, 7:26052 (LBL—11990) 

Predictions of in-cloud conversion rates of SO2 to SO, based 
upon a simple chemical and dynamical model, 7:26125 

Role of fly ash in the catalytic oxidation of SO2, 7:26020 
(LBL—11990) 

Biological Effects 

Effect of in vivo exposure to fly ash and/or SO, on total 
collagen content of rat lungs and liver, 7:26481 (UCD—472- 
126) 

Effect of sulfur dioxide on the morphology and mucin 
biosynthesis by the rat trachea, 7:26538 

Multiple pollutant fumigations under near ambient 
environmental conditions using a linear gradient technique, 
7:26516 

Chemical Analysis 

Determination of atmospheric sulfur dioxide without 
tetrachloromercurate (ii): further refinements of a 
pararosaniline method and field application, 7:26067 

Chemical Reaction Kinetics 

Kinetic studies of reactions involved in the interaction between 
SO, and NO/sub x/ in aqueous solutions, 7:26044 (LBL— 
11990) 

Mass-transport limitation to the rate of reaction of gases in 
liquid droplets: application to oxidation of SO/sub 2/ in 
aqueous solutions, 7:25568 

Oxidation of so/sub 2/ in aqueous droplets: mass-transport 
limitation in laboratory studies and the ambient atmosphere, 
7:25569 

Reaction between sulfur dioxide and h thyldisil 2. 
Oxygen atom transfer from sulfur dioxide, 7:25542 

Reactions of sulfite and nitrite ions in aqueous solutions, 
7:26045 (LBL—11990) 

Ecological Concentration 

Concentrations of reactive gases at the Chester station, 7:26042 
(DOE/EML—399) 

Sources and transport of sulfur dioxide to the Chester station, 
7:26043 (DOE/EML—399) 

Line Broadening 

Infrared linewidth and line position measurements using diode 

lasers with internal calibration, 7:25986 
Materials Recovery 

Working toward a remedy: technological options, 7:26039 

(CONF-791163—) 
Monitoring 

Coal, gas and oil, 7:26061 (PNL—4100-Pt.3) 

The 1979 CEC remote sensing campaign, 7:26057 (MEMO- 
FL—1980/12/20) 

Oxidation 

Importance of soot particles and nitrous acid in oxidizing 
SO/sub 2/ in atmospheric aqueous droplets, 7:26071 

Mass-transport limitation to the rate of reaction of gases in 
liquid droplets: application to oxidation of SO/sub 2/ in 
aqueous solutions, 7:25568 

Oxidation of so/sub 2/ in aqueous droplets: mass-transport 
limitation in laboratory studies and the ambient atmosphere, 
7:25569 

Oxidation of SO. by wet soot particles: application to clouds, 
fogs, and plumes, 7:26052 (LBL—11990) 





Sulfur dioxide absorption at DF laser wavelengths, 7:26077 
Remote Sensing 
Sulfur dioxide absorption at DF laser wavelengths, 7:26077 
Removal 
Performance evaluation of an industrial spray dryer for SO. 
control. Final report, March 1980-June 1981, 7:24238 (PB— 
82-110701) 
Seasonal Variations 
Sources and transport of sulfur dioxide to the Chester station, 
7:26043 (DOE/EML—399) 
Tobacco Smokes 
Field monitoring of indoor air quality, 7:26049 (LBL—11990) 
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Toxicity 

Changes in southern Wisconsin white pine stands related to air 
pollution sensitivity, 7:26509 

Changes in plant communities with distance from an SO; 
source, 7:26517 

Effect of air pollution on western larch as detected by tree- 
ring analysis, 7:26507 

Effects of SO. and ozone on photosynthesis and leaf growth in 
hybrid poplar, 7:26515 

Estimation of adverse effects of air pollution on Danish forests, 
7:26145 

Lichens as air qualtiy monitors, 7:26512 

Multiple pollutant fumigations under near ambient 
environmental conditions using a linear gradient technique, 
7:26516 

Population differences in response to sulfur dioxide: a 
physiological analysis, 7:26519 

Response of plant communities to air pollution, 7:26082 

Seasonal variation of inorganic sulfuer in coniferous needles 
intensified by SO. pollution, 7:26522 

Sulfur dioxide and oxidant effects on Californian coastal sage 
scrub, 7:26523 

Vibrational States 

Collision-induced energy flow between vibrational modes of 

small polyatomic molecules, 7:25558 
SULFUR FLUORIDES 


Binding Energy 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Reactions 


XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Ton-Molecule Collisions 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Electronic Structure 
Environmental influences on k x-rays from highly stripped 
sulfur ions traveling in solids, 7:26854 
Ton-Atom Collisions 
Dielectronic and radiative recombination of highly stripped 
sulfur ions incident on argon, 7:26861 
SULFUR OXIDES 
Air Pollution Control 
Design and operation of pressurized fluidized bed combustors 
for sulphur oxide emissions control, 7:25706 
Mechanism of the sulphation of limestone during fluidized bed 
desulphurisation, 7:25705 
Biological Effects 
Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
Environmental Effects 
Proposed SO/sub x/ and particulate standard (Lead abstract), 
7:26069 
SULFURIC ACID 
Chemical Reaction Kinetics 
Processing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
SUNFLOWERS 
Energy Source Development 
Utilization of sunflower seed oil as a renewable fuel for diesel 
engines, 7:24635 
SUPERCONDUCTING COMPOSITES 
Leakage Current 
ac losses in NbsGe composite tape conductors, 7:25367 
SUPERCONDUCTING MAGNETS 
Acoustic Emission Testing 
Acoustic emission triangulation of disturbances and quenches 
in a superconductor and a superconducting magnet, 7:25638 
Disturbances 
Acoustic emission triangulation of disturbances and quenches 
in a superconductor and a superconducting magnet, 7:25638 
Insulation 


Magnet designs and materials requirements: ETF, 7:27510 
(CONF-801237—) 


Magnet designs and materials requirements: large coil project, 
7:25410 (CONF-801237—) 
Electrical Insulators 
Insulators and magnet reliability, December 2, 1980, 7:27511 
(CONF-801237—) 
Mechanical Structures 
Radiation in the stabilizer in a superconducting 
magnet, 7:27517 (CONF-801237—) 
Organic Insulators 
Status of organic insulators for magnets, 7:27516 (CONF- 
801237—) 
Physical Radiation Effects 
Radiation damage program at Argonne National Laboratory as 
applied to fusion magnets and the intense pulsed neutron 
source, 7:27520 (CONF-801237—) 
Quenching 
Acoustic emission triangulation of disturbances and quenches 
in a superconductor and a superconducting magnet, 7:25638 
SUPERCONDUCTORS 
See also STABILIZED SUPERCONDUCTORS 
AC Losses 
Standards program for ac losses in superconductors. Final 
report, 7:25635 (PB—81-157968) 
Amorphous State 
Transport properties, electronic density of states and Tsub(c) 
in disordered A15 compounds, 7:25325 (KFK—3051) 
Magnetic Flux 
Flux-flow noise in superconductors, 7:27410 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERGIANT STARS 
Mass 
Fraction of O-type supergiants in our galaxy in the LMC and 
in the SMC: An evidence of the correlation between mass 
loss rate and chemical abundance, 7:26742 
Mass outflow in AG Carinae and a comparison with P Cygni, 
7:26720 
Possible mass loss from the supergiant Rho Cassiopeia, 7:26728 
Ultraviolet to infrared spectrum of the large mass loss LMC 
supergiant S22 = HD 34664, 7:26745 
Mass Balance 
Acceleration of mass flow in the chromosphere of a Orionis, 
7:26662 
Physical Properties 
Red variables of spectral class M, 7:26652 
Radiowave Radiation 
Radio observations of O-type stars, 7:26737 
Star Evolution 
Mass loss and evolution of massive stars, 7:26741 
Mass loss from metal-poor stars, 7:26751 
Mass outflow in AG Carinae and a comparison with P Cygni, 
7:26720 
Massive stars burning helium: the numbers of WR stars and 
red supergiants in galaxies, 7:26748 
Star Models 
Stellar variability and individuality: observations and 
implications, 7:26731 
Stellar Winds 
Mass loss from cool stars, 7:26725 
Origin of winds in cool giants and supergiants, 7:26661 
Radio observations of O-type stars, 7:26737 
SUPERHEATERS 
Corrosion 
PFBC - 1000 hour programme, 7:24815 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERNOVA REMNANTS 
See also CRAB NEBULA 
Computerized Simulation 
Formation of supernova remnants: The pre-blast-wave phase, 
7:26574 
Hydrodynamics 
Formation of supernova remnants: The pre-blast-wave phase, 
7:26574 
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SUPERNOVAE 
Gamma Radiation 


SUPERNOVAE 
Gamma Radiation 
‘y-Tay sources: supernovae inside dense clouds, 7:26689 
Constraint on prompt supernova cosmic ray production from 
‘y-ray observations, 7:26690 
Gamma ray lines from buried Supernovae, 7:26618 
High-energy gamma ray emission from the 1980 supernova in 
NGC 6946, 7:26708 
Gravitational Collapse 
Equation of state of hot dense matter and supernovae, 7:26572 
Star Evolution 
Equation of state of hot dense matter and supernovae, 7:26572 
SUPERSONIC TRANSPORT 
Environmental Impacts 
Two-dimensional model studies of the effect of supersonic 
aircraft operations on the stratospheric ozone content, 
7:26025 (NASA-RP—1064) 
SUPERSYMMETRY 
Conservation Laws 
Infinite number of conservation laws in two-dimensional 
superconformal models, 7:26926 
SUPPLY DISRUPTION 
Political Aspects 
Negotiating power of oil: the Mexican case, 7:25005 
SURFACE AIR 


See also AIR 
EARTH ATMOSPHERE 


Aerosols 
Analysis of size distribution measurements of *"°Pb and stable 
Pb, 7:26041 (DOE/EML—399) 
Gamma Spectroscopy 
Measurements of filter samples of surface air, 7:26127 
(DOE/EML—399) 
Monitoring 
Measurements of filter samples of surface air, 7:26127 
(DOE/EML—399) 


Measurement of **Fe in environmental air and rainfall samples, 
7:25524 
Measurement of low-level activity of ®*Kr in air, 7:25525 
X-Ray Fluorescence Analysis 
Measurements of filter samples of surface air, 7:26127 
(DOE/EML—399) 
SURFACE CONTAMINATION 
Radiation Hazards 
Monitoring of surface contamination levels. Chapter 5. 
Contaminated surfaces as radiation hazard sources, 7:26188 
Radiation Monitoring 
Measurement of surface contamination by smear method. 
Chapter 5, 7:26189 
Monitoring of surface contamination levels. Chapter 5. 
Contaminated surfaces as radiation hazard sources, 7:26188 
Monitoring of transport contamination. Chapter 5, 7:26191 


Measurement of surface contamination by smear method. 
Chapter 5, 7:26189 
SURFACE MINING 
See also COAL MINING 
Land Reclamation 

A land use analysis of existing and potential coal surface 
mining areas in the Ohio River Basin energy study region, 
7:24246 (PB—82-105172) 

Energy minerals rehabilitation inventory and analysis 
(EMRIA) report no. 16: reclaimability analysis of the 
Emergy Coal Field, Emery County, Utah. Final report 1977- 
79, 7:24244 (PB—82-100587) 

SURFACE WATERS 


See also COASTAL WATERS 
ESTUARIES 
LAKES 
SEAS 


Chemical Analysis 
Alkylpyridines in surface waters, groundwaters, and subsoils of 
a drainage located adjacent to an oil shale facility, 7:24344 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
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Bubbles 
Computational method for free surface hydrodynamics, 7:25670 
Crystal Structure 
Application of controlled positron beams for studying the 
structure of thin surface layers, 7:26812 (INIS-mf—6819) 
Positron Collisions 
Application of controlled positron beams for studying the 
structure of thin surface layers, 7:26812 (INIS-mf—6819) 
SURFACTANTS 
Surface Tension 
Solvent effects on surfactant monolayers adsorbed on water, 
7:24483 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 


Energy Source Development 
Potential for energy cropping in Swedish agriculture, 7:24633 
Environmental Policy 
Policy considerations behind the regulations for limitations of 
releases of radioactive substances from nuclear power plants 
in Sweden, 7:24962 
Nuclear 
Sweden (National programme of peaceful nuclear explosions), 
7:26008 
Uranium Deposits 
Uranium exploration in the N.Vaasterbotten-S.Norrbotten 
province, northern Sweden, 7:24365 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION 
Uses 
Time resolved spectroscopy using synchrotron radiation, 
7:26852 
SYNCHROTRONS 


See also BONN SYNCHROTRON 
CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
DESY 
FERMILAB ACCELERATOR 
ITEP SYNCHROTRON 
JINR SYNCHROTRON 
KEK SYNCHROTRON 


NSLS 

ORSAY SYNCHROTRON 
SATURNE II 

SERPUKHOV SYNCHROTRON 
ZGS 


Beam Dynamics 
Possible use of the SNS synchrotron for feasibility tests on 
aspects of heavy ion fusion drivers, 7:25733 
Heavy Ions 
SIS - an accelerator facility for relativistic heavy ions, 7:25839 
Kaon Beams 
High intensity accelerators for kaon factories, 7:25842 
On-Line Control Systems 
Microprocessors in the SNS, 7:25860 
Phase Oscillations 
Limitations of bunch lifetime in a proton synchrotron under 
the influence of random RF voltage fluctuations, 7:25757 


Planning 
Beijing 50 GeV proton synchrotron (BPS), 7:25832 
tions 


IHEP accelerating and storage complex (UNK) status report, 
7:25831 
SIS - an accelerator facility for relativistic heavy ions, 7:25839 
SYNTHESIS GAS 
Chemical Reactions 
Production of fuels and chemicals from synthesis gas, 7:24448 


Gas conditioning, 7:24447 
Hydrogenation 
Gas conditioning, 7:24447 
Processes 


Gas conditioning, 7:24447 
Research 


Thermal processing of biomass to synthesis gas: a programme 
of experimental investigations and design studies, 7:24473 
C FUELS 
See also ALCOHOL FUELS 
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PYROLYTIC OILS 
SYNTHETIC PETROLEUM 


Forecasting 
Market for gas from coal, 7:24279 
Process Heat 
Synthetic fuels and fusion, 7:24431 
Thermonuclear Reactors 


Synthetic fuels and fusion, 7:24431 
SYNTHETIC PETROLEUM 
Cost 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 
Net Energy 
Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 


TAILINGS 
See also MILL TAILINGS 
Fluidized-Bed Combustion 
Fluidized combustion of fuels with different ash contents, 
7:24270 
TAIWAN 
Energy Demand 
Western coal export (Western US coal and Pacific terminal 
facilities; pre--nt and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 


See also CRNL MP TANDEM ACCELERATOR 
ORSAY TANDEM ACCELERATOR 
Mass 


Spectroscopy 
Isotrace Laboratory at the University of Toronto, 7:25799 
(ANL/PHY—81-1) 
Radiocarbon facility at the Research Laboratory for 
Archaeology in Oxford - a review, 7:25800 (ANL/PHY— 
81-1) 
Research Programs 
Physics at the 16MV tandem of Strasbourg. Present and future, 
7:26933 (LYCEN—8102) 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANKS 
Design 
Development of a 5,000 bbl, rubberized fabric fuel storage 
tank, collapsible. Final report, July 1980-April 1981 on phase 
2, 7:25633 (AD-A—104005/4) 
TANTALUM 
Mechanical Properties 
Evaluation of thin metal foils as targets and windows for 
heavy-ion experiments, 7:25377 
Physical Radiation Effects 
Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 
Irradiation effects and properties of refractory materials, 
7:25268 
Shear Properties 
Effects of hydrostatic pressure on the changes in elastic 
constants caused by hydrogen in vanadium and Nbs3Ta47, 
7:25406 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
TANTALUM 181 
Nuclear Magnetic Moments 
Spin-quadrupole interaction effects in nuclear magnetic 
moments, 7:27213 (INIS-mf—6819) 
TANTALUM 181 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 


TARGETS 
Vacuum Systems 


Carbon 12 Reactions 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Neon 20 Reactions 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Oxygen 16 Reactions 
Target fragmentation from 10 MeV/u to 2100 MeV/u, 7:27242 
(LBL—12652) 
Photonuclear Reactions 
Resonance scattering of high energy gamma quanta, emitted in 
radioactive decay of isotopes, removed from {-stability 
valley, 7:27241 (INIS-mf—6819) 
Reactions 


Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
Reaction parameters for heavy-ion collisions, 7:26931 
TANTALUM 182 
Beta-Minus Decay ; 
Measurement of gamma radiation linear polarization of the 
182Ta oriented nuclei, 7:27239 (INIS-mf—6819) 
Environmental Transport 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
TANTALUM CARBIDES 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
TANTALUM OXIDES 
Electron Microscopy 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
Microstructure 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
TANZANIA 
Energy Source Development 
Present use and potential for energy from biomass in Tanzania, 
7:25068 
Energy Supplies 
Fuelwood and charcoal in Africa, 7:25066 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Foils 
Evaluation of thin metal foils as targets and windows for 
heavy-ion experiments, 7:25377 
Vacuum Systems 
Small-sized pump for the target chamber of the E-SUVI 
accelerator, 7:25822 (K FTI—80-37) 
TARGETS 
See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 242 TARGET 
AMERICIUM 243 TARGET 
ARGON 40 TARGET 
BARIUM 138 TARGET 
BERYLLIUM 8 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
BORON 11 TARGET 
CADMIUM 110 TARGET 
CALCIUM 40 TARGET 
CALCIUM 42 TARGET 
CALCIUM 44 TARGET 
CALIFORNIUM 249 TARGET 
CALIFORNIUM 254 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CARBON 14 TARGET 
CERIUM 140 TARGET 
CHLORINE 35 TARGET 
CHLORINE 37 TARGET 
CHROMIUM 52 TARGET 
COBALT 59 TARGET 
COBALT 60 TARGET 
COPPER 63 TARGET 
COPPER 65 TARGET 





Vacuum Systems 


CURIUM 248 TARGET 
DEUTERIUM TARGET 


EINSTEINIUM 255 TARGET 


ERBIUM 164 TARGET 
ERBIUM 166 TARGET 
ERBIUM 168 TARGET 
ERBIUM 170 TARGET 
EUROPIUM 154 TARGET 
EUROPIUM 155 TARGET 
FLUORINE 19 TARGET 
GADOLINIUM 157 TARGET 
GADOLINIUM 158 TARGET 
GADOLINIUM 160 TARGET 
GOLD 197 TARGET 
HAFNIUM 179 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN | TARGET 
INDIUM 113 TARGET 
INDIUM 115 TARGET 
IRIDIUM 193 TARGET 
IRON 54 TARGET 

IRON 56 TARGET 

IRON $7 TARGET 

LASER TARGETS 

LEAD 207 TARGET 

LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MAGNESIUM 24 TARGET 
MAGNESIUM 25 TARGET 
MAGNESIUM 26 TARGET 
MANGANESE 55 TARGET 
MERCURY 202 TARGET 
MERCURY 204 TARGET 


MOLYBDENUM 100 TARGET 
MOLYBDENUM 92 TARGET 


NEODYMIUM 142 TARGET 
NEODYMIUM 143 TARGET 
NEODYMIUM 144 TARGET 
NEODYMIUM 146 TARGET 
NEODYMIUM 150 TARGET 
NEON 20 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NICKEL 62 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 14 TARGET 
OSMIUM 186 TARGET 
OSMIUM 187 TARGET 
OSMIUM 188 TARGET 
OXYGEN 16 TARGET 
OXYGEN 17 TARGET 
OXYGEN 18 TARGET 
PALLADIUM 102 TARGET 
PALLADIUM 104 TARGET 
PALLADIUM 106 TARGET 
PALLADIUM 108 TARGET 
PALLADIUM 110 TARGET 
PHOSPHORUS 31 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 240 TARGET 
POTASSIUM 39 TARGET 


PRASEODYMIUM 141 TARGET 


RUTHENIUM 102 TARGET 
RUTHENIUM 9% TARGET 
SAMARIUM 144 TARGET 
SAMARIUM 147 TARGET 
SAMARIUM 148 TARGET 
SAMARIUM 149 TARGET 
SAMARIUM 150 TARGET 
SAMARIUM 152 TARGET 
SAMARIUM 154 TARGET 
SILICON 28 TARGET 
SILVER 107 TARGET 
SILVER 108 TARGET 
SILVER 109 TARGET 
SODIUM 23 TARGET 
SULFUR 32 TARGET 
TANTALUM 181 TARGET 
TERBIUM 159 TARGET 
THORIUM 232 TARGET 
TIN 112 TARGET 
TIN 116 TARGET 
TIN 118 TARGET 
TIN 120 TARGET 
TIN 122 TARGET 
TRITIUM TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
YTTERBIUM 170 TARGET 
YTTRIUM 89 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 92 TARGET 
ZIRCONIUM 96 TARGET 
. 
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Metallic and non-metallic coatings for inertial confinement 
fusion targets, 7:27546 
Fabrication 
Metallic and non-metallic coatings for inertial confinement 
fusion targets, 7:27546 


Targets produced in mass separators, 7:24423 
Sample Preparation 
Production of charcoal for accelerator targets, 7:25794 
(ANL/PHY—1-1) 
Spallation 
Fast neutron yields from spallation targets, 7:25898 (KFK— 
3051) 
Moderator studies for spallation targets, 7:25899 (KFK—3051) 
Thermonuclear Ignition 
Ignition critical profiles for small fusion targets, 7:27542 
TARTRATES 
Crystal Structure 
Preparation, characterization, and stereochemistry of binuclear 
vanadyl([V) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [u-(+)- 
dimethyltartrato(4-)]-[-(-)-dimethyltartrato(4-)]}- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 
Synthesis 
Preparation, characterization, and stereochemistry of binuclear 
vanadyl(IV) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [p-(+)- 
dimethyltartrato(4-)]-[-(-)-dimethyltartrato(4-)]- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Lifetime 
Measurement of the tau lifetime, 7:26886 
TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
Internal disruption in high 8/sub p/ tokamak, 7:27434 (CONF- 
8110101—) 
Resistive modes in tokamak-stellarator configurations, 7:27427 
(CONF-8110101—) 
Tearing mode stability of elongated field-reversed plasmas 
without toroidal field, 7:27449 
Tokamak current disruptions due to impurity radiation cooling, 
7:27431 (CONF-8110101—) 
Fourier Analysis 
3D nonlinear calculations of resistive tearing modes, 7:27481 
TECHNETIUM 99 
Isomeric Transitions 
Study of the chemical surrounding effect on the conversion 
electron spectrum of E3-transition in sup(99m)Tc in 
ammonium pertechnetate, 7:27172 (INIS-mf—6819) 
Low Level Counting 
Determination of technetium-99 in biological marine samples, 
7:25518 
Metabolism 
Environmental behavior of technetium-99 and iodine-129, 
7:26180 (PNL—4100-Pt.2) 
Radioecological Concentration 
Environmental behavior of technetium-99 and iodine-129, 
7:26180 (PNL—4100-Pt.2) 
Radiometric Analysis 
Radiochemical measurement of *Tc in the marine 
environment, 7:25522 
TECHNETIUM COMPLEXES 
Chemical Composition 
New 2,2’-bipyridine and 1,10-phenanthroline oxohalide 
complexes of technetium(VII) and -(V), 7:25621 
Chemical Preparation 
New 2,2'-bipyridine and 1,10-phenanthroline oxohalide 
complexes of technetium(VII) and -(V), 7:25621 
Physical Properties 
New 2,2’-bipyridine and 1,10-phenanthroline oxohalide 
complexes of technetium(VII) and -(V), 7:25621 
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TECHNOLOGY TRANSFER 
Research Programs 
Technology transfer: the ultimate measure of R and D, 7:24954 
TECTONICS 
Computer Codes 
Time d t deformation and stress in the lithosphere, 
7:26553 (NASA-CR— 163869) 
TEFLON 
Lung Clearance 
Human lung clearance of iron oxide and teflon particles, 
7:26531 
TELESCOPE COUNTERS 
Scientific model of the imaging Compton telescope 
(‘COMPTEL’), 7:25935 


Design 
Design, calibration and sensitivity of a passively-anti-collimated 
(PAC) gamma-ray telescope, 7:25924 
Tubes 


Investigation of fine and long flash tubes, 7:25958 
Wide Gap Spark Chambers 
Calibration of the multiplate wide gap spark chamber of the 
telescope 'GAMMA-I’ with the tagged gamma ray beam, 
7:25922 
TELLURIUM 
Internal Conversion 
Calculation of chemical changes of radiation internal 
conversion coefficients for In, Sn, Te, 7:27127 (INIS-mf— 


Measurement of g factors for 274 keV, 5/2* state in "*’Te and 
443 keV, 7/2* state in ‘Te, 7:27161 (INIS-mf—6819) 
TELLURIUM 121 
Energy Levels 
Measurement of g factors for 274 keV, 5/2* state in **”Te and 
443 keV, 7/2* state in *'Te, 7:27161 (INIS-mf—6819) 
TELLURIUM 123 
Uptake 
Tellurium-123m-labeled-9-telluraheptadecanoic acid: a possible 
cardiac imaging agent, 7:26291 
TELLURIUM 124 
Energy Levels 
Decay of '**Sb (?**Te: Esub(y) = 1691.0 and 2091.0 keV), 
7:27163 (INIS-mf—6819) 
TELLURIUM FLUORIDES 
Atom-Molecule Collisions 
Hyperthermal K—TeFs molecular beam scattering, 7:26838 
TERBIUM 144 
Energy-Level Transitions 
Identification of **Tb and ‘Tb and levels in the N = 81 
nucleus, **Gd, 7:27191 
TERBIUM 145 
Energy-Level Transitions 
Identification of *°Tb and **Tb and levels in the N = 81 
nucleus, *°Gd, 7:27191 
TERBIUM 147 
Energy Levels 
Single-proton states in *7Tb, 7:27194 
TERBIUM 148 
Energy Levels 
High-spin isomer in ‘“*Tb, 7:27189 (ORNL—5787) 
TERBIUM 149 
Angular Momentum 
Superdeformed nuclei: a new frontier, 7:27074 
Electron Capture Decay 
Spin of *°Tb, 7:27167 (INIS-mf—6819) 
TERBIUM 159 TARGET 
Triton Reactions 
189 Tb(t,a)***Gd reaction with 17 MeV polarized tritons, 
7:27258 
TERBIUM 160 
Environmental Transport 
Mechanisms of hydrologic transport of soil contaminants in 
Mortandad Canyon, 7:26172 (LA—8948-PR) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 


TERRESTRIAL ECOSYSTEMS 
Baseline Ecology 
West virginia baseline, 7:26194 (PB—82-103672) 
Biological Models 
Acid precipitation in California and some ecological effects, 
7:26085 
Dangers to soils and vegetation, 7:26032 (CONF-791163—) 
Modeling pollutant uptake and effects on the soil-plant-litter 
system, 7:26080 
Biological Stress 
Impact of heavy metals on terrestrial and aquatic ecosystems, 
7:26079 
Energy Source Development 
West virginia baseline, 7:26194 (PB—82-103672) 
Bacteria 


Occurrence of cellulolysis and methanogenesis in various 
ecosystems, 7:26326 
Monitoring 
Long-term ecological monitoring, 7:26474 (PNL—4100-Pt.2) 
Research Programs 


National environmental research park, 7:26160 (PNL—4100- 
Pt.2) 
TEST WELLS 
See EXPLORATORY WELLS 
TETRAHYDROFURAN 
Solvent Properties 
Direct evidence for solvent coordination in migratory CO 
insertion, 7:25589 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Solvent Properties 
Hydrogenation-solvent extraction of coal (Patent), 7:24217 
Spin-Lattice Relaxation 
Spin-lattice relaxation parameters in the quantitative 
determination of condensed aromatic compounds by carbon- 
13 nuclear magnetic resonance spectrometry, 7:25502 
TEXACO GASIFICATION PROCESS 
Evaluation 
Future designs of raw-gas conversion systems, 7:24129 
(CONF-810909—12) 
TEXAS 
Radiometric Surveys 
Geostatistics project of the national uranium resource 
evaluation program. Progress report, October 1980-March 
1981, 7:24347 (GJBX—311-81) 
Uranium Deposits 
Exploration of the Panna Maria uranium mine, Karnes County, 
Texas, USA, 7:24363 
Geostatistics project of the national uranium resource 
evaluation program. Progress report, October 1980-March 
1981, 7:24347 (GJBX—311-81) 
TFTR REACTORS 


Impurities 
Impurity control in TFTR, 7:27582 
Limiters 


Thermal responses of large area toroidal limiters in TFTR, 
7:27598 
Radiation M 
Aerial radiological survey of the Princeton Plasma Physics 
Laboratory and surrounding area, Princeton, New Jersey. 
Date of survey: August 1980, 7:26171 (EGG—1183-1806) 
Site Surveys 
Aerial radiological survey of the Princeton Plasma Physics 
Laboratory and surrounding area, Princeton, New Jersey. 
Date of survey: August 1980, 7:26171 (EGG—1183-1806) 
Reactor Materials 
Material studies related to divertor 
first wall, 7:27536 (JAERI-M—8971) 
THAILAND 
Energy Consumption 
Situation, problem encounter and scenarios in fulfilling energy 
demand in Thailand, 7:24981 
Energy Demand 
Situation, problem encounter and scenarios in fulfilling energy 
demand in Thailand, 7:24981 


ion and the TFTR 





Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
THALLIUM 192 
Electron Capture Decay 
Radioactive decay of Tl] and ‘Pb, 7:27278 (ORNL—5787) 
Energy Levels 
Radioactive decay of '*Tl and *Pb, 7:27278 (ORNL—5787) 
THALLIUM 204 
Beta Decay 
Experimental study of energy and angular distribution of 
internal bremsstrahlung, accompanied 8-transition in *T] 
and '7Cs, 7:27169 (INIS-mf—6819) 
Internal Bremsstrahlung 
Experimental study of energy and angular distribution of 
internal bremsstrahlung, accompanied §-transition in **T1 
and "Cs, 7:27169 (INIS-mf—6819) 
THERMAL BATTERIES 
Anodes 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS? thermally activated batteries, 7:25513 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Environmental Transport 
What can we learn from thermal plume prediction, 7:26223 
(PB—252761) 
Mathematical Models 
What can we learn from thermal plume prediction, 7:26223 
(PB—252761) 
THERMAL ENERGY STORAGE EQUIPMENT 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 


Solar energy thermalization and storage device (Patent), 
7:24732 
THERMAL INSULATION 
Materials Testing 
High-temperature material testing, 7:25409 (CONF-780447—) 
Moisture 
Low resolution infrared building thermography in a 
subtropical environment, 7:24716 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 


Hydrothermal modeling (For prediction of water temperature 
distributions associated with waste heat emissions), 7:26221 
(PB—252761) 

Thermal physiological effects in aquatic systems, 7:26422 
(PB—252761) 

Mathematical Models 

Hydrothermal modeling (For prediction of water temperature 
distributions associated with waste heat emissions), 7:26221 
(PB—252761) 

THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Cooling Systems 
Relevance of cost-benefit analyses in choosing among 
alternative cooling technologies (Impacts on aquatic 
ecosystems), 7:26220 (PB—252761) 
Technology of power plant cooling (Effects on aquatic 
ecosystems), 7:26219 (PB—252761) 
Environmental Effects 
Aquatic life in Texas reservoirs, 7:26424 (PB—252761) 
Effects of power plants on fish populations, 7:26222 (PB— 
252761) 
Investigations into minimizing fish loss at steam electric 
generating stations, 7:26543 (PB—252761) 
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Report of a workshop on the impact of thermal-power-plant 
cooling systems on aquatic environments. Volume II. 
Technical and topical papers, 7:26420 (PB—252761) 

Environmental Impacts 

Impact of power plants on aquatic systems: a social 
perspective, 7:26218 (PB—252761) 

Potential water quantity and water quality impacts of power 
plant development scenarios on major rivers in the Ohio 
Basin, 7:24818 (PB—82-102401) 

Technology of power plant cooling (Effects on aquatic 
ecosystems), 7:26219 (PB—252761) 

What can we learn from thermal plume prediction, 7:26223 
(PB—252761) 

Meetings 

Report of a workshop on the impact of thermal-power-plant 
cooling systems on aquatic environments. Volume II. 
Technical and topical papers, 7:26420 (PB—252761) 

Site Surveys 
The Ohio River Basin energy facility siting model. Volume I: 
methodology, 7:24819 (PB—82-102591) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Gas Analysis 

Assessment of geothermal reservoirs by analysis of gases in 

thermal waters, 7:24754 (NP—2901208) 
Geochemistry 

Geology, water geochemistry and geothermal potential of the 
Jemez Springs area, Canon de San Diego, New Mexico, 
7:24739 

THERMOCHEMICAL PROCESSES 
Comparative Evaluations 

Techno-economic evaluation of thermal routes for processing 
biomass to methanol, methane and liquid hydrocarbons, 
7:24472 

THERMOELASTICITY 
Finite Element Method 

Finite element method for studying the transient non-linear 

thermal creep of geological structures, 7:26551 
THERMOELECTRIC GENERATORS 
Sodium 

Thermoelectric energy conversion with the sodium heat 

engine, 7:24530 (CONF-780447—) 
Thermoelectric Materials 

Boron segregation to grain boundaries and improved ductility 

in Pt+30 wt pct Rh+8 wt pct W, 7:25084 
THERMOELECTRIC MATERIALS 
Evaluation 

Measurement of low-temperature thermoelectric power for 
quenched wustite, 7:25085 

Time relaxation of the thermoelectric power of wustite, 
7:25087 

THERMOGRAPHY 
Cost 
Buying thermography, 7:25178 
THERMOLUMINESCENT DOSEMETERS 
Beta Dosimetry 

Energy independent thermol 

rays, 7:25975 
Energy Dependence 
Energy independent thermol 
rays, 7:25975 
Performance Testing 
Los Alamos thermoluminescence dosemeter badge, 7:25974 
THERMONUCLEAR FUELS 
Charged-Particle Reactions 

Charged particle cross section requirements for advanced 

fusion fuel cycles, 7:26961 
THERMONUCLEAR POWER PLANTS 
Planning 


ent dosimeter for beta 





ent dosimeter for beta 





STARFIRE, a commercial tokamak power plant design, 
7:27570 
Research Programs 
Status of fusion energy R and D, 7:24963 
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THERMONUCLEAR REACTIONS 
Charged-Particle Reactions 
R-matrix analyses of light-element reactions for fusion 
applications, 7:26958 


Programs 
Annual report, 1981, 7:24952 (NP—2902141) 
Computing in magnetic fusion, 7:27552 
THERMONUCLEAR REACTOR MATERIALS 
Crack Propagation 
Multispecimen fatigue crack propagation testing, 7:27560 
Materials Testing 
ETM research materials inventory, 7:27532 (DOE/ER— 
0045/7) 
Irradiation sources for magnet insulator studies, 7:27522 
(CONF-801237—) 
Relevant BES-sponsored activities, 7:27521 (CONF-801237—) 
Physical Radiation Effects 
Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 


Irradiation-induced erosion in structural materials under helium . 


ion bombardment, 7:25336 (KFTI—80-44) 
Material studies related to divertor operation and the TFTR 
first wall, 7:27536 (JAERI-M—8971) 
Materials technology for fusion - Current status and future 
requirements, 7:27562 
Materials applications for magnetic fusion, 7:27557 
Microstructural evolution during dual-ion irradiation of 
candidate fusion reactor materials, 7:25231 
Radiation damage studies in CTR materials using dual beam 
irradiation, 7:27565 
Status of neutron dosimetry and damage analysis for the fusion 
materials program, 7:27604 
Swelling, mechanical properties, and microstructure of type 
316 stainless steel at fusion reactor damage levels, 7:25260 
To the problem of positron annihilation study of structural 
defects in the materials of the first wall of thermonuclear 
reactor discharge chamber, 7:27535 (INIS-mf—6819) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Charged-Particle Transport Theory 
Charged particle calculations using Boltzmann transport 
methods, 7:27534 (INIS-mf—6714) 
Hydrogen Isotopes 
Analysis of hydrogen isotopes in the wall of the DITE 
tokamak, 7:27593 
Protective Coatings 
Preparation and uses of amorphous boron carbide coated 
substrates (Patent), 7:27547 
Wear 
Surface chemistry of stainless steel and evaporated titanium 
layers in tokamaks, 7:27594 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


See also DOUBLET REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 


Application of generalized variational principles to controlled 
thermonuclear reactor neutronics analysis, 7:27599 
Thermal-hydraulic analysis of a cylindrical blanket module 
using ATHENA code, 7:27579 
Charged-Particle Transport Theory 
Temperature effects on charged-particle-induced cross sections, 
7:27508 
Comparative Evaluations 
Reversed field pinch reactor, 7:27571 
First Wall 
Inertial confinement fusion reactors based on the gas 
projection concept, 7:27574 
Fuel Cycle 
Charged particle cross section requirements for advanced 
fusion fuel cycles, 7:26961 
Sensitivity of the performance of symbiotic energy systems to 
tritium production data, 7:27603 


THORIUM 232 
Energy Levels 


High-Frequency Heating 
Radio frequency wave applications in magnetic fusion devices, 
7:27486 
Liquid Metals 
Conceptual design strategy for liquid-metal-wall inertial fusion 
reactors, 7:27573 
Neutral Atom Beam Injection 
Neutral beam heating applications and development, 7:27555 
Plasma Heating 
Neutral beam heating applications and development, 7:27555 
Research Programs 
Interpretive overview of the united states magnetic fusion 
program, 7:27553 


Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with experiment, 
7:27559 

Shields 
Integral experimental for fusion reactor design: analysis, 
7:27602 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH 
Magnetic Field Reversal 
Reversed-field flux-trapping in a low-compression theta pinch, 
7:27539 
THF 
See TETRAHYDROFURAN 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES 


Thiocyanate bio-oxidation kinetics, 7:24239 
THORITE 
Electron Microscopy 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
Microstructure 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
THORIUM 
Catalytic Effects 
Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 
Concentration Ratio 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
Lethal Doses 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
THORIUM 228 


Microdosimetry 
Toxicology of **Th in young adult beagles: potential 
relationship to the thorium fuel, cycle, 7:26405 
Distribution 


Toxicology of **°Th in young adult beagles: potential 
relationship to the thorium fuel cycle, 7:26405 
THORIUM 229 
Alpha Spectroscopy 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
Chemical Reaction Yield 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
Tracer Techniques 
Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 
THORIUM 230 
Radiation Monitoring 
Particle track analysis of natural decay series nuclides in 
sediments and pore waters, 7:26216 
THORIUM 232 
Energy Levels 
Neutron inelastic scattering cross sections of #**Th obtained 
from (n,n/prime/sub gamma/) measurements, 7:27307 





THORIUM 232 TARGET 
Energy-Level Transitions 


Energy-Level Transitions 
Neutron inelastic scattering cross sections of ***Th obtained 
from (n,n/prime/sub gamma/) measurements, 7:27307 
THORIUM 232 TARGET 
Neutron Reactions 
*38U) and **Th capture rates in the FBBF, 7:27309 
Intercomparison of coupled channel and spherical optical 
models in the analysis of thorium neutron cross-sections, 
7:27310 
Neutron inelastic scattering cross sections of **Th obtained 
from (n,n/prime/sub gamma/) measurements, 7:27307 


Nitrogen 14 Reactions 
Polarization phenomena in heavy ion induced reactions, 
7:27175 (INS-NUMA—18) 
Photofission 
High resolution photofission measurements using proton 
capture gamma rays, 7:27301 
Proton Reactions 
Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
Nuclear deformation in the actinide region by proton inelastic 
scattering, 7:27297 
THORIUM COMPLEXES 
Molecular Structure 
Synthesis and crystal and molecular structure of a 
[diethyl(N,N- 
diethylcarbamyl)methylenephosphonate]thorium nitrate 
complex, 7:25619 
Monoclinic Lattices 
Synthesis and crystal and molecular structure of a 
[diethyl(N,N- 
diethylcarbamyl)methylenephosphonate]thorium nitrate 
complex, 7:25619 


Synthesis and crystal and molecular structure of a 
[diethyl(N,N- 
diethylcarbamyl)methylenephosphonate]thorium nitrate 
complex, 7:25619 

THORIUM ISOTOPES 
Tissue Distribution 

Comparative distribution of thorium and plutonium in human 
tissues, 7:26384 

Thorium content of human tissues, 7:26383 

THORIUM OXIDES 
See also AESCHYNITE 
Electronic Structure 
Why UO,2i is linear and isoelectronic ThOs is bent, 7:25622 
Neutron Spectra 

Neutron spectra measurements upon a spherical assembly of 

thoria, 7:24849 
Phase Studies 

Phase relations in crystalline ceramic nuclear waste forms: the 
system UO/sub 2+x/-CeO/sub 2/-ZrO/sub 2/- ThO/sub 2/ 
at 1200/degree/c in air, 7:24386 

THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
Reactor Accidents 
Thermal-hydraulic and core-damage analyses of the TMI-2 
accident (TRAC simulation), 7:24886 
THROAT 
See PHARYNX 

THULIUM 

Ton Collisions 

Se een in Mahe tage by cuten ent. ien toms 

THULIUM 156 

Alpha Decay 

Alpha-decay probability for odd-odd “*Ho, *Tm and *Lu 
nuclei, 7:27220 (INIS-mf—6819) 

THULIUM 162 
Energy Levels 

Decay scheme of '** Yb (0 - 954,0 keV states), 7:27225 (INIS- 

mf—6819) 
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THULIUM 164 
Energy Levels 
Decay scheme of * Yb (1Tm: 0 - 732.7 keV states), 7:27226 
(INIS-mf—6819) 
THULIUM 166 
Angular Momentum 
Superdeformed nuclei: a new frontier, 7:27074 
Beta Decay 
166Er “strange” level, 7:27230 (INIS-mf—6819) 
THULIUM 167 


Energy Levels 
187Yb decay, 7:27231 (INIS-mf—6819) 
THULIUM BORIDES 


Superconductivity 
Reentrant superconductivity in the orthorhombic system 
(Tmsub(1-x)Lusub(x))RuBs, 7:25420 
THULIUM SELENIDES 
Energy Gap 
Observation of a hybridization energy gap in mixed-valent 
TmSe, 7:25481 
Neutron Diffraction 
Observation of a hybridization energy gap in mixed-valent 
TmSe, 7:25481 
THYROID 


i ic dose distributions due to iodine isotopes in 
thyroid, 7:26319 
Radionuclide Kinetics 
Malignancy in solitary nodular lesions of thyroid: a review, 
7:26316 
US Transuranium Registry, 7:26388 
Scintillation Counting 
Thyroidal radioactivity and scintillation counter response: a 
computational study of the various i 
for radio-iodine and technetium isotopes, 7:26317 
THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIDAL POWER 
Feasibility Studies 
Appendix three. Comparative analysis of various prime movers 
for recovery of tidal energy, 7:24755 (DOE/ER/10469—1- 
Vol.2) 
TIDAL POWER PLANTS 
Energy Storage 
Appendix five. Analysis of a battery load leveling system, 
7:24757 (DOE/ER/10469—1-Vol.2) 


Appendix three. Comparative analysis of various prime movers 
for recovery of tidal energy, 7:24755 (DOE/ER/10469—1- 
Vol.2) 

Flywheel Energy Storage 

Appendix six. Hybrid flywheel-battery energy storage system, 

7:24758 (DOE/ER/10469—1-Vol.2) 
Gas Turbines 

Appendix three. Comparative analysis of various prime movers 
for recovery of tidal energy, 7:24755 (DOE/ER/10469—1- 
Vol.2) 

Hydraulic Turbines 

Appendix three. Comparative analysis of various prime movers 
for recovery of tidal energy, 7:24755 (DOE/ER/10469—1- 
Vol.2) 

Turbines 

Appendix four. Preliminary study of turbines for hydro- 
pneumatic tidal energy conversion, 7:24756 
(DOE/ER/10469—1-Vol.2) 

TIME-OF-DAY PRICING 
See PEAK-LOAD PRICING 
TIME-OF-FLIGHT METHOD 
Data 


Processing 

Time-of-flight unit for spallation source investigation, 7:25897 

(KFK—3051) 
TIME-OF-USE PRICING 

Effect of time-of-day rates in the Los Angeles electricity rate 
study, 7:25028 (CONF-8004196—) 

Effects on the residential load curve from time-of-use pricing 
of electricity: econometric inferences from the Wisconsin 
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experiment for summer system peak days, 7:25030 (CONF- 
8004196—) 

North Carolina rate demonstration project: preliminary results, 

7:25029 (CONF-8004196—) 
Data Analysis 

Evaluation and future uses of the DOE sponsored 
demonstration data, 7:25031 (CONF-8004196—) 

Overview of DOE analyses of residential TOU data, 7:25026 
(CONF-8004196—) 

Demonstration Programs 

Considerations in analysing and generalizing from time-of-use 
electricity pricing studies, 7:25024 (CONF-8004196—) 

Definition of the population and formation and use of strata, 
7:25014 (CONF-8004196—) 

Drawing a sample and allocating customers to design points, 
7:25015 (CONF-8004196—) 

Evaluation and future uses of the DOE sponsored 
demonstration data, 7:25031 (CONF-8004196—) 

Overview of DOE analyses of residential TOU data, 7:25026 
(CONF-8004196—) 

Variables affecting treatment perception in an electric time-of- 
use rate demonstration: analytic and interpretative 
implications, 7:25032 (CONF-8004196—) 

Mathematical Models 
Practical considerations in modelling the demand for 
electricity, 7:25025 (CONF-8004196—) 
Public Opinion 
Variables affecting treatment perception in an electric time-of- 
use rate demonstration: analytic and interpretative 
implications, 7:25032 (CONF-8004196—) 


Internal Conversion 
Calculation of chemical changes of gamma radiation internal 
conversion coefficients for In, Sn, Te, 7:27127 (INIS-mf— 
6819) 
Moessbauer Effect 
Nuclear resonance spectroscopic study of ultradisperse 
tin, 7:25297 (INIS-mf—6819) 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
TIN 107 
Beta-Plus Decay 
Study of the decay of '°’Sn, 7:27157 (INIS-mf—6819) 
TIN 112 
Energy Levels 
Measurement of g factors for 6* state in ‘*Sn and for 11/27 
states in ‘°Sn, 7:27159 (INIS-mf—6819) 
TIN 112 TARGET 
Helium 3 Reactions 
Analysis of pre-equilibrium nuclear reactions with compound 
particles, 7:27030 (INIS-mf—6819) 
TIN 113 
Energy Levels 
Measurement of g factors for 6* state in ***Sn and for 11/27 
states in '*Sn, 7:27159 (INIS-mf—6819) 
TIN 115 
Energy-Level Transitions 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
TIN 116 TARGET 
Chlorine 35 Reactions 
Parameter scaling test of a dynamic nucleus-nucleus collision 
theory, 7:27099 
TIN 118 TARGET 
Deuteron Reactions 
Cross sections and analyzing powers of continuum proton 
spectra from deuteron break-up at 56 MeV, 7:27187 
(NSSRP—31) 
TIN 119 
Isomeric Transitions 
Chemical changes of sup(119m)Sn decay probability, 7:27170 
(INIS-mf—6819) 
TIN 120 TARGET 
Pion Plus Reactions 
Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 
(ORNL—5787) 


TITANIUM ALLOYS 
Fracture Properties 


Proton Reactions 
Neutron-proton decomposition of transition matrix elements 


Very high spin yrast states and the link to the continuum, 
7:27196 
TIN ALLOYS 


Aging 
Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
Corrosion Fatigue 


—_ crack growth behavior of Ti-6Al-6V-2Sn in methanol 
and methanol-water solutions, 7:24488 
Physical Radiation Effects 
Radiation damage program at Argonne National Laboratory as 
applied to fusion magnets and the intense pulsed neutron 
source, 7:27520 (CONF-801237—) 
Stress Relaxation 
Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
TIN ISOTOPES 
Energy Levels 
Single-particle magnetic moments of Sn nuclei (A = 100, 114, 
116, 118, 120, 122, 124, 132), 7:27114 (INIS-mf—6819) 
TIRES 


Discarded tires: a potential source of hydrocarbons to displace 
petroleum, 7:25059 
Chemical Feedstocks 
Discarded tires: a potential source of hydrocarbons to displace 
petroleum, 7:25059 
TITANATES 
Microstructure 
Transmission electron microscopy of Pb(Zr/sub 0.52/Ti/sub 
0.48/)O/sub 3/, 7:25424 
TITANIUM 


Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
Microstructure 
i ion hardening of niobium base alloys. Chapter 4, 
7:25399 
Phase Diagrams 
i ion hardening of niobium base alloys. Chapter 4, 
7:25399 
TITANIUM 46 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
2Sc; “Tj - “V; Cr - Mn; Fe - §*Co; Ph - 28 Bi 
isobars), 7:27049 (INIS-mf—6819) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 


Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
Corrosion 
Corrosion of iron-base alloys in flowing lithium, 7:25294 
(DOE/ER—0045/7) 
Corrosion Fatigue 
Fatigue crack growth behavior of Ti-6Al-6V-2Sn in methanol 
and methanol-water solutions, 7:24488 
Crack 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 


Mechanical evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 


Fatigue behavior of unirradiated vanadium alloys, 7:25280 
(DOE/ER—0045/7) 
Fracture Properties 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 





Mechanical Properties 
Mechanical property evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 


Microstructural development on 20%-cold-worked types 316 
and 316 + Ti stainless steels irradiated in HFIR: 
temperature and fluence dependence of the dislocation 
component, 7:25276 (DOE/ER—0045/7) 

Physical Radiation Effects 

Radiation damage program at Argonne National Laboratory as 
applied to fusion and the intense pulsed neutron 
source, 7:27520 (CONF-801237—) 

Stress Relaxation 
Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
TITANIUM BASE ALLOYS 
Fatigue 

Fatigue crack propagation in selected titanium alloys, 7:25282 

(DOE/ER—0045/7) 
Physical Radiation Effects 

Structural changes and irradiation-induced swelling in alloys, 

7:25352 (KFTI—80-48) 
TITANIUM BORIDES 


Study of titanium carbide precipitates in titanium diboride ty 
electron energy loss spectroscopy, 7:25428 
TITANIUM CARBIDES 


Study of titanium carbide precipitates in titanium diboride by 
electron energy loss spectroscopy, 7:25428 


Study of titanium carbide precipitates in titanium diboride by 
electron energy loss spectroscopy, 7:25428 


Sputtering of titanium carbide coatings under D* and ‘He* ion 
bombardment: total sputter yields and angular distribution, 
7:25423 

TITANIUM COMPOUNDS 


Neutron diffraction investigation of the magnetic ordering of 
TiBes, 7:25573 
TITANIUM NITRIDES 
Chemical Preparation 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
Chemical Vapor Deposition 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 


vity 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
TMR REACTORS 
Plasma Confinement 
Tandem mirror reactor with thermal barriers, 7:27497 
TMX DEVICES 
Diffusion 
Ambipolar potential formation and control in bumpy tori and 
mirrors. Report on the workshop Oak Ridge, Tennessee, 
USA, 11-12 May 1981, 7:27480 


Design 
SATYR: studies of a D-D fueled axisymmetric tandem-mirror 
reactor, 7:27537 (NP—2901 162) 
Energy Balance 
Finite-orbit method for dynamic analysis of mirror fusion 
systems, 7:27443 (INIS-mf—6714) 
Gas Flow 
Gas control and wall conditioning in TMX, 7:27502 
ICR Heating 
Experiments in a tandem mirror sustained and heated solely by 
rf, 7:27470 
Plasma Confinement 
Experiments in a tandem mirror sustained and heated solely by 
rf, 7:27470 
Surface Cleaning 
Gas control and wall conditioning in TMX, 7:27502 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
JFT-2 TOKAMAK 
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SPHEROMAK DEVICES 
Banana Regime 
Fast-ion thermalization in non-circular tokamaks with large- 
banana-width effects, 7:27474 
Boundary Layers 
Plasma edge model for tokamaks, 7:27506 
Blankets 


Materials applications for magnetic fusion, 7:27557 
Charged-Particle Transport Theory 
Developments in tokamak transport modeling, 7:27442 (INIS- 
mf—6714) 


Design 
Tokamak with liquid metal for inducing toroidal electrical field 
(Patent), 7:27544 
ECR Heating 
Tokamak start-up with electron-cyclotron heating, 7:27478 
First Wall 
Materials applications for magnetic fusion, 7:27557 
Self-consistent calculations of edge temperature and self- 
sputtering of the limiter surface for tokamak fusion reactors, 
7:27597 
High-Frequency Heating 
Toroidal and scattering effects on lower-hybrid wave 
propagation, 7:27465 
Reactors 


Tokamak hybrid reactor, 7:27577 


Impurity buildup in tokamak with radial electric fields, 7:27589 
Impurity control of tokamaks with in situ metal deposition, 
7:27595 
Neoclassical transport of impurities in tokamak plasmas, 
7:27483 
Review of the wall problem and conditioning techniques for 
tokamaks, 7:27583 
Tokamak current disruptions due to impurity radiation cooling, 
7:27431 (CONF-8110101—) 
Magnetic Field Ripples 
Reduction of transport in a tokamak reactor by externally 
driven turbulence, 7:27455 
Neutral Atom Beam Injection 
Temperature dependence of the electron thermal-conductivity 
coefficient inferred from neutral-beam injection, 7:27477 
Plasma Confinement 
Magnet development (Fusion reactor.), 7:27551 
Plasma Diagnostics 
E x B analyzer to study the particle fluxes, energy, and charge 
state in the scrape-off layer of tokamaks, 7:27503 
Filtered and bare vacuum photodiode detectors for VUV 
monitoring of Tokamak plasmas, 7:27494 
Plasma Macroinstabilities 
Major disruption process in tokamak, 7:27432 (CONF- 
8110101—) 
ies of the ideal-MHD m = 1 mode in tokamaks, 
7:27436 (CONF-8110101—) 
Resistive modes in a high 8 tokamak, 7:27435 (CONF- 
8110101—) 
Plasma Microinstabilities 
Electromagnetic kinetic toroidal eigenmodes for general 
magnetohydrodynamic equilibria, 7:27450 


Hydrogen recycle modeling and measurements in tokamaks, 
7:27581 
Research Programs 
Status of the tokamak program, 7:27548 
Tokamak reactor studies, 7:27549 


Superconducting Magnets 
Magnet development (Fusion reactor.), 7:27551 
Materials applications for magnetic fusion, 7:27557 
Surface Contamination 
Tritium-related surface effects in tokamaks, 7:27499 
Tearing Instability 
3D nonlinear calculations of resistive tearing modes, 7:27481 
Internal disruption in high B/sub p/ tokamak, 7:27434 (CONF- 
8110101—) 
Resistive modes in tokamak-stellarator configurations, 7:27427 
(CONF-8110101—) 
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Tokamak current disruptions due to impurity radiation cooling, 
7:27431 (CONF-8110101—) 
Thermalization 
Fast-ion thermalization in non-circular tokamaks with large- 
banana-width effects, 7:27474 
Thermonuclear Reactor Walls 
Surface chemistry of stainless steel and evaporated titanium 
layers in tokamaks, 7:27594 


Theory 
Neoclassical transport of impurities in tokamak plasmas, 
7:27483 
Trapped Electrons 
Control of trapped electron instability by a modulated neutral 
beam, 7:27492 
Trapped-Particle Instability 
Reduction of transport in a tokamak reactor by externally 
driven turbulence, 7:27455 
TOKAMAK ETF 
Planning 
Engineering test facility, 7:27569 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
STARFIRE TOKAMAK 
TFTR REACTORS 
TOKAMAK ETF 


Strong focusing megatron (Patent), 7:27545 
Blankets 


Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
Spent Fuels 
Heat transfer - Milwaukee 1981 (National Heat Transfer 
Conference, 20th), 1981, 7:27578 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TONSILS 
See PHARYNX 
TOPO 


(Trioctylphosphine oxide.) 
Solvent Properties 


of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
TORSATRON STELLARATOR 
Beta Ratio 
B limits for Torsatrons, 7:27425 (CONF-8110101—) 
TOTAL ENERGY SYSTEMS 
Economic Analysis 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
Feasibility Studies 
On-site rural electrification schemes: role of fuel cells in total 
energy systems, 7:25051 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOURISM 
Action seminar: tourism and local economy, 7:26226 (CONF- 
791163—) 
TOWER FOCUS COLLECTORS 
Temperature Distribution 
Temperature limitations of solar energy point focusing 
facilities: optimization of cavity receivers, 7:24647 (CONF- 
780447—) 
TOWER FOCUS POWER PLANTS 
Thermionic Conversion 
Thermionic energy conversion for solar applications, 7:24531 
(CONF-780447—) 
TOXIC MATERIALS 


Biochemistry 
Health risk analysis (Lead abstract), 7:26498 
Meetings 
Management of toxic substances in our ecosystems: taming the 
Medusa, 7:26496 


Health risk analysis (Lead abstract), 7:26498 
Safety Standards 
Health risk analysis: a challenge for the 1980's, 7:24987 


TRACHEA 
Morphological Changes 
Effect of sulfur dioxide on the morphology and’ mucin 
biosynthesis by the rat trachea, 7:26538 - 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRANS 104 ELEMENTS 


See also ELEMENT 106 
ELEMENT 108 
N 


ucleosynthesis 

Production of heavy actinides and attempted production of 
superheavy elements in the **U + **Cm reaction, 7:27292 
(ORNL—5787) 

TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 


Electric energy systems theory: an introduction (Book), 
7:24821 
Operation 
Electric energy systems theory: an introduction (Book), 
7:24821 
Physical Radiation Effects 
Radiation effects in electrical equipment and radiocomponents. 
Chapter 5, 7:25982 
TRANSITION ELEMENT ALLOYS 
Phase Diagrams 
Physicochemical principles of refractory metal hardening. 
Chapter 3, 7:25398 
Production 
Methods of dispersion-hardening alloys production. Chapter 2, 
7:25397 
Quench Hardening 
Physicochemical principles of refractory metal hardening. 
Chapter 3, 7:25398 
TRANSITION ELEMENT COMPLEXES 
Catalytic Effects 
Nucleophilic activation of CO for reduction by hydrogen, 
7:25582 
Chemical Reactions 
Direct evidence for solvent coordination in migratory CO 
insertion, 7:25589 : 
Electron Density 
Modified electronic population analysis for transition-metal 
complexes, 7:25539 
TRANSITION RADIATION 
Cosmic Ray Detection 
New transition radiation detector for cosmic ray nuclei, 
7:25936 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPLANTS 
Response Modifying Factors 
High dose mitomycin C with autologous bone marrow infusion 
in dogs, 7:26491 (UCD—472-126) 
TRANSPORTATION SYSTEMS 


See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 


Modifications 
Transportation and energy: a survival kit for the eighties, 
7:25184 (CONF-8011131—) 
SURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Biological Accumulation 
US Transuranium Registry, 7:26388 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED ELECTRONS 
Trapped-Particle Instability 
Control of trapped electron instability by a modulated neutral 
beam, 7:27492 
TRAPPED-PARTICLE INSTABILITY 
Reduction of transport in a tokamak reactor by externally 
driven turbulence, 7:27455 





PINES 
POPLARS 


Crops 
Thermal vegetation canopy model studies, 7:26347 


Methodology for locating and selecting trees for solar control 
in Utah, 7:24710 


Leaves 

Seasonal variation of inorganic sulfuer in coniferous needles 
intensified by SO; pollution, 7:26522 

Plant Growth 

Effect of air pollution on western larch as detected by tree- 
ring analysis, 7:26507 

Effect of Os and O; + NOs on growth of tree seedlings, 
7:26510 


Productivity 
Short rotation biomass production of willows in New Zealand, 
7:24619 
Regression Analysis 
Dendroclimate reconstruction of annual precipitation amounts 
in Iowa since 1680, 7:26346 
Short Rotation Cultivation 
Short rotation biomass production of willows in New Zealand, 
7:24619 
TRH 
(Thyrotropin-releasing hormone.) 


Radioimmunoassay 
Sensitivity and specificity increase of thyreoliberin (TRH) 
radioimmunoassay: an original method, 7:26301 
TRIAZINES 


Chemical Reactions 
Convenient synthesis of aryl halides from arylamines via 
treatment of 1-aryl-3,3-dialkyltriazenes with trimethylsilyl 
halides, 7:25585 
TRIBOLOGY 
Education 
Tribology. Structure and coverage of this science. Pt. 3. 
Education and training in tribology - Comparison between 
the Federal Republic of Germany and some other countries, 
7:25632 


Training 
Tribology. Structure and coverage of this science. Pt. 3. 
Education and training in tribology - Comparison between 
the Federal Republic of Germany and some other countries, 
7:25632 
1,3,7-TRIMETHYLXANTHINE 


Qu. 
TRISTAN STORAGE RINGS 


Specifications 
TRISTAN-the Japanese electron-proton colliding beam 
project, 7:25883 
(CUM 


See WHEAT 


Breeding 
Sensitivity of the performance of symbiotic energy systems to 
tritium production data, 7:27603 
Dielectric Properties 
Electrical properties of D-T gas from 20 to 26 K, 7:24422 
Electric Conductivity 
Electrical properties of D-T gas from 20 to 26 K, 7:24422 


Low-level tritium measurements in water: A complete system 
ae liquid scintillation, gas counting and electrolysis, 
Present status and trends in electrolytic enrichment of low- 
level tritium in water, 7:25567 
Low Level 
Low-level tritium measurements in water: A complete system 
ee ene in SERED aa CRONIN, 


ERA Vol. 7, No. 9 / 2628 


Production 
Sources of tritium, 7:24865 


Radiation Monitoring 
Monitoring of the contamination of air and ventilating 


discharges. Chapter 4. Monitoring of tritium discharges, 
7:26139 


Radiochemistry 
Tritium-labelling of neuropeptides, 7:25625 
RBE 
Sublethal effects of tritium on aquatic systems (Co; *H), 
7:26355 (PNL—4100-Pt.2) 
Research Programs 
Tritium handling requirements and development for fusion, 
7:27556 
Scintillation Counting 
Low-level tritium assay in water samples by electrolytic 
enrichment and liquid-scintillation counting in the IAEA 
laboratory, 7:25519 
Low-level tritium measurements in water: A complete system 
including liquid scintillation, gas counting and electrolysis, 
7:25523 
Surface Contamination 
Tritium-related surface effects in tokamaks, 7:27499 
Wave Functions 
Quasi tritium state in anti pd system, 7:26940 (INIS-mf—6819) 
TRITIUM COMPOUNDS 
Biosynthesis 


Biogenesis of tritiated and carbon-14 methane from low-level 
radioactive waste, 7:24403 
Radiation Monitoring 
Monitoring of the contamination of air and ventilating 
discharges. 4. Determination of tritium content in 
the air of working rooms, 7:26137 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Determination of the concentration of 
tritium-bearing aerosols, 7:26138 
Monitoring of the contamination of air and ventilating 
discharges. Chapter 4. Monitoring of tritium discharges, 
7:26139 
TRITIUM TARGET 
Alpha Reactions 
Resonating-group study of the *He(*H)+a systems: Bound 
states to 113 MeV, 7:26952 
Physical Radiation Effects 
Stability of D- and T-targets to intensive bombardment by 
accelerated ions, 7:25821 (KFTI—80-28) 
Triton Reactions 
Low-energy charged-particle fusion reactions, 7:26956 
TRITON REACTIONS 
Energy-Level Transitions 
189 Tb(t,a)***Gd reaction with 17 MeV polarized tritons, 
7:27258 
One-Nucleon Transfer Reactions 
18°Tb(t,a)***Gd reaction with 17 MeV polarized tritons, 
7:27258 


Low-energy charged-particle fusion reactions, 7:26956 
TRITONS 
Binding Energy 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 
Nuclear Potential 
Exact ground states of few-body nuclei with and without 
three-body forces, 7:26951 
TROPOMYOSIN 
Chemical Properties 
A variant of human nonmuscle tropomyosin found in 
fibroblasts by using two-dimensional electrophoresis, 7:26254 
Genetic Variability 
A variant of human nonmuscle tropomyosin found in 
fibroblasts by using two-dimensional electrophoresis, 7:26254 
TROUT 


Immunology 
Sublethal effects of tritium on aquatic systems (Co; *H), 
7:26355 (PNL—4100-Pt.2) 
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TRU WASTES 


trucking particulate emissions and impacts, 7:24243 
(DOE/OR/03054—4-Vol. 1) 
Fuel Substitution 


Gaseous fuels for automotive engines, 7:25223 
Gas Fuels 

Gaseous fuels for automotive engines, 7:25223 
TSL PROCESS 

Evaluation of the ebullated-bed hydrocracker for the SRC-1 

Demonstration Plant, 7:24186 (DOE/OR/03054—4-Vol. 1) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 


(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Fluid Flow 
Flow velocity dependence of damping in tube arrays subjected 
to liquid cross-flow, 7:25669 
Mechanical Vibrations 
Flow velocity dependence of damping in tube arrays subjected 
to liquid cross-flow, 7:25669 
Welding 
Advances in pipe welding, 7:25649 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS 


Cytology 
Selective dissociation and characterization of cells from 
different regions of multicell tumor spheroids, 7:26279 
TUMOR PROMOTERS 
Carcinogen 


Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 


Mutagen Screening 
Induction of mutation and cell differentiation in cultured 
mammalian cells as indicators of potential carcinogenic risk, 
7:26499 
TUMORS 


Spatial-energy distribution of electrons scattered from plane 
targets at normal fall of a primary particle beam, 7:26816 
(INIS-mf—6819) 

Electronic Structure 

Self-consistent electronic structure of the contracted tungsten 

(001) surface, 7:25358 
Energy-Level Density 

Self-consistent electronic structure of the contracted tungsten 

(001) surface, 7:25358 
Erosion 


Active gas adsorption-promoted evaporation of tungsten and 
niobium in strong electric fields, 7:25345 (KFTI—80-48) 
Ton 


Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:26863 
Physical Radiation Effects 
Active gas adsorption-promoted evaporation of tungsten and 
niobium in strong electric fields, 7:25345 (KFTI—80-48) 
Doze dependence of radiation damage in tungsten at the 
temperatures corresponding to the second stage of annealing, 
7:25348 (KFTI—80-48) 
Effect of high-power electron fluxes on structural materials in 
plasma experiment conditions, 7:25350 (KFTI—80-48) 
Helium effect on the structure and properties of structural 
materials and helium behaviour in the crystal lattice, 7:25338 
(KFTI—80-44) 
Irradiation effects and properties of refractory materials, 
7:25268 
Study of radiative defectiveness of monocrystals of heat 
resistant metals by means of the Rutherford low-energy 
proton scattering, 7:25303 (INIS-mf—6819) 


TURBINE BLADES 
Mechanical Tests 


Study of the atomic relief and subsurface regions structure of 
0 bombarded tungsten microcrystals, 7:25339 (KFTI—80- 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
TUNGSTEN 182 
E2-Transitions 
Coulomb excitation study of *** '* 1°°W isotopes, 7:27250 
(ORNL—5787) 
Energy Levels 
Measurement of gamma radiation linear polarization of the 
482Ta oriented nuclei (Esub(y) = 152-1289 keV), 7:27239 
(INIS-mf—6819) 
TUNGSTEN 184 
E2-Transitions 
Coulomb excitation study of *** ** 1% W isotopes, 7:27250 
(ORNL—5787) 
TUNGSTEN 186 
E2-Transitions 
Coulomb excitation study of *** + 4° W isotopes, 7:27250 
(ORNL—5787) 
TUNGSTEN ALLOYS 
Heat Treatments 
Effect of heat treatment variations on 9 Cr-1 MoVNb and 12 
Cr-1 MoVW ferritic steels, 7:25291 (DOE/ER—0045/7) 
Tensile Properties 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
TUNGSTEN COMPOUNDS 
Crystal Structure 
Metal alkoxides - models for metal oxides. 1. Preparations and 
structures of 
W.(OR)is, where R = Me and Et, and 


octaoxotetraisopropoxytetrapyridinotetramolybdenum, 
Mo4(O)(-O)a(HWe-O)a(O-i-Pr)a(u-O-i-Pr)a(Py)s, 7:25562 
TUNGSTEN SELENIDES 
Surface 
Improvement of energy conversion efficiency by specific 
chemical treatments of n-MoSes and n-WSe, photoanodes, 
7:24595 
TURBINE BLADES 


Coatings 
Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 


Design 
Some design aspects of the KMW/ERNO/VFW wind turbine 
rotor blade, 7:24787 (Juel-Spez—82) 
Dynamic Loads 
Glass-polyester materials for a 20 m rotorblade, 7:24782 (Juel- 
Spez—82) 
Preliminary results from blade load measurements for the Nibe 
A wind turbine, 7:24781 (Juel-Spez—82) 
Stress analysis and test y for wind energy converter 
blades, 7:24786 (Juel-Spez—82) 
Fabrication 
Development and design of a large wind turbine blade, 7:24785 
(Juel-Spez—82) 
Glass-polyester materials for a 20 m rotorblade, 7:24782 (Juel- 
Spez—82) 
GROWIAN composite rotor blade. Design concept and 
testing, 7:24784 (Juel-Spez—82) 
Production development, manufacturing and test of the 
GROWIAN-rotor blade, 7:24783 (Juel-Spez—82) 


Fatigue 
Designing for fatigue prevention, 7:24789 (Juel-Spez—82) 
Fractures 


Fracture test of the vertical axis wind turbine VAWIAN rotor 
blade (14 x 1 m), 7:24790 (Juel-Spez—82) 
Materials Testing 
Stress analysis and test philosophy for wind energy converter 
blades, 7:24786 (Juel-Spez—82) 
Mechanical Tests 
Designing for fatigue prevention, 7:24789 (Juel-Spez—82) 





TURBINE BLADES 
Mechanical Tests 


t and design of a large wind turbine blade, 7:24785 
(Juel-Spez—82) 
Fracture test of the vertical axis wind turbine VAWIAN rotor 
blade (14 x 1 m), 7:24790 (Juel-Spez—82) 
Preliminary results from blade load measurements for the Nibe 
A wind turbine, 7:24781 (Juel-Spez—82) 
Production development, manufacturing and test of the 
GROWIAN-rotor blade, 7:24783 (Juel-Spez—82) 
Performance Testing 
Review of DOE/NASA large wind turbine blade projects, 
7:24780 (Juel-Spez—82) 
Research Programs 
Review of DOE/NASA large wind turbine blade projects, 
7:24780 (Juel-Spez—82) 
Simulation 
Combined effects of deterministic and random loads in fatigue 
design, 7:24788 (Juel-Spez—82) 


Specifications 
Glass-polyester materials for a 20 m rotorblade, 7:24782 (Juel- 
Spez—82) 
Stresses 
Combined effects of deterministic and random loads in fatigue 
design, 7:24788 (Juel-Spez—82) 
Designing for fatigue prevention, 7:24789 (Juel-Spez—82) 
Stress analysis and test philosophy for wind energy converter 
blades, 7:24786 (Juel-Spez—82) 
Testing 
GROWIAN composite rotor blade. Design concept and 
testing, 7:24784 (Juel-Spez—82) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBINES 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 


Design 
Appendix four. Preliminary study of turbines for hydro- 
pneumatic tidal energy conversion, 7:24756 
(DOE/ER/10469—1-Vol.2) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
Electrical 
Field insulation materials and problems, 7:24798 (EPRI-EL— 
2211) 
Micadur-Compact insulation system for medium-sized 
turbogenerators, 7:24800 (EPRI-EL—2211) 
MICALASTIC high-voltage insulation: design features and 
experience, 7:24799 (EPRI-EL—2211) 
Radio frequency monitoring of generators, 7:24806 (EPRI- 
EL—2211) 
TVA’'s experience with thermosetting-type insulation for 
generator stator windings, 7:24795 (EPRI-EL—2211) 
Noise 
Radio frequency monitoring of generators, 7:24806 (EPRI- 
EL—2211) 
TURBULENCE 
Flow Models 
Two-and-a-half-dimensional magnetohydrodynamic turbulence, 
7:26872 
Mathematical Models 
Mode coupling and anomalous dissipation in 
magnetohydrodynamic turbulence, 7:27456 
TURBULENT FLOW 
Measuring Instruments 
Laser Doppler anemometry and its application in flow 
metering, 7:25667 (SFB—80/E/156) 
Relations 


Transition to aperiodic behavior in turbulent systems, 7:26876 


See BRASSICA 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-NUCLEON TRANSFER REACTIONS 
Spectroscopic Factors 
Spectroscopic factors of two-nucleon transfers in the model 
with self-consistent pairing, 7:27117 (INIS-mf—6819) 
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TWO-PHASE FLOW 
Bubbles 
Equilibrium of cavitation nuclei in liquid-gas solutions, 7:26875 
Stability 
Characteristics and stability analyses for two-phase flow 
equation systems with viscous terms, 7:24896 


See ALLOY-TZM 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Evaluation 
Future designs of raw-gas conversion systems, 7:24129 
(CONF-810909—12) 
ULTRACOLD NEUTRONS 
Bound State 
Forecasting and experimental detection of neutron bound states 
in substance, 7:27379 (INIS-inf—6819) 
ULTRAVIOLET RADIATION 
Carcinogenesis 


Use of mutant yields to compare the carcinogenic risk of 
DNA-damaging agents (X-ray; UV; EMS), 7:26409 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Ground Subsidence 
Subsidence effects guidelines for underground coal gasification, 
7:24174 (CONF-810923—) 
UNIFIED GAUGE MODELS 
Unification of the forces, 7:26928 
Electromagnetic Interactions 
Gauge model of generation nonuniversality, 7:26902 


Chromodynamics 
Grand unification and before, 7:26919 (BNL—51443-Vol.1) 
Weak Interactions 
Gauge model of generation nonuniversality, 7:26902 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
International residential energy conservation, 7:24971 (LBL— 
11990) 
Agricultural Wastes 
Production, distribution and energy content of agricultural 
wastes and residues in the United Kingdom, 7:24604 
Biomass Conversion Plants 
Assessment of some commercial digesters in the UK, 7:24461 
Biomass Plantations 
Coppice willow for biomass in the UK, 7:24612 
Forest biomass as a source of energy in the UK: the potential 
and the practice, 7:24618 
Forest energy crops from derelict and waste land, 7:24620 
Natural vegetation as a renewable energy resource in Great 
Britain, 7:24599 
Productivity of catch crops grown for fuel, 7:24601 
Selected natural and alien plant species as renewable sources of 
energy in Great Britain - experimental assessment and 
implementation, 7:24600 


Production, distribution and energy content of agricultural 
wastes and residues in the United Kingdom, 7:24604 
Non-Proliferation Treaty 
National security and the comprehensive test ban treaty, 
7:24956 (UCRL—84848) 
Nuclear Explosiens 
United Kingdom (National programme of peaceful nuclear 
explosions), 7:26011 
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Wave Energy Converters 
Future for wave energy, 7:24777 
Place of wavepower in the government's energy programme, 
7:24761 
Wave power: a problem searching for a solution, 7:24762 
Wave Power 
Computer calculations of waves from wind fields, 7:24766 
Place of wavepower in the government's energy programme, 
7:24761 
Synthesis of a directional wave climate, 7:24764 
Synthesis of wave climate: an alternative approach, 7:24765 
Wood Fuels 
Determination of yield biomass from whole-tree harvesting of 
early thinnings in Britain, 7:24609 
UNITED NATIONS 
Research 


Programs 
United Nations system and biogas activities, 7:25069 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Age Estimation 
Average /sup 186,187,188/Os(n,y) cross sections and the age 
of the galaxy via ‘*"Re decay to '*"7Os, 7:26571 
Models 
Very large and the very small, 7:26712 
Matter 


Organization of the Universe, 7:26683 
Unified Gauge Models 
Organization of the Universe, 7:26683 
UPWELLING 


Effects 
Effect of upwelling on phytoplankton productivity on the 
outer southeastern US continental shelf, 7:26198 
(DOE/EV/00936—T3) 
URANIUM 
Argon 40 Reactions 
Pions produced near the center-of-mass velocity in heavy-ion 
collisions, 7:27016 
Chemical Reaction Kinetics 
Rates of the reactions of uranium(VI) and the hydrated 
electron in micellar systems, 7:25620 
Concentration Ratio 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
Fluorescence Spectroscopy 
Use of combined co-precipitation/laser-induced fluorescence 
techniques to detect trace quantities of actinides in aqueous 
media, 7:25517 
Gamma Spectroscopy 
In-situ subterranean determination of actinides by high- 
resolution gamma-ray spectrometry, 7:25520 
Ton Collisions 
Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi and U by 1.42-MeV/amu fluorine ions, 7:26864 
Laser Spectroscopy 
Use of combined co-precipitation/laser-induced fluorescence 
techniques to detect trace quantities of actinides in aqueous 
media, 7:25517 
Lethal Doses 
Radioecology of nuclear fuel cycles, 7:24408 (PNL—4100-Pt.2) 
Mass Spectroscopy 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 
Nuclear Materials Management 
High-abundance sensitivity mass spectrometer for the 
International Atomic Energy Agency's Safeguards 
Analytical Laboratory, 7:24418 
Proton Reactions 
Alpha spectroscopy of nuclides produced in the interaction of 
5 GeV protons with heavy element targets, 7:27255 
Radiation Monitoring 
Particle track analysis of natural decay series nuclides in 
sediments and pore waters, 7:26216 
Concentration 


Uranium dispersion along roads paved with phosphate slag, 
7:26182 
Tissue Distribution 
Introduction to the US Uranium Registry, 7:24409 


URANIUM 236 TARGET 
Oxygen 16 Reactions 


Uranium concentrations in human bone, 7:26404 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
URANIUM 232 


Alpha Spectroscopy 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
Chemical Reaction Yield 
Tracers and methods for determining thorium and uranium in 
biological samples, 7:26259 
233 


Thermal Fission 
Excitation energy at scission in thermal-neutron-induced 
fission, 7:27296 
Tissue Distribution 
Distribution and retention of hexavalent ***U in the beagle, 
7:26403 
Local tissue distribution of fissile nuclides, 7:26377 
URANIUM 235 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
Fission Products 
Fission-product energy release for times following thermal- 
neutron fission of **U between 2 and 14 000 s, 7:24897 
Thermal Fission 
Excitation energy at scission in thermal-neut: 
fission, 7:27296 
Tissue Distribution 
Local tissue distribution of fissile nuclides, 7:26377 
Uranium concentrations in human bone, 7:26416 
URANIUM 235 TARGET 
Neutron Reactions 
Chemical dependence of uranium fission, 7:27314 
URANIUM 236 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
URANIUM 238 
Emission Spectroscopy 
Isotopic abundance determinations by inductively coupled 
plasma atomic emission spectrometry, 7:25506 
Energy-Level Transitions 
Neutron inelastic scattering cross sections of **U via 
(n,n/prime/sub gamma/), 7:27306 
Inelastic Scattering 


Neutron inelastic scattering cross sections of **U via 
(n,n/prime/sub gamma/), 7:27306 
Spectroscopy 


Neutron 
ic analysis of the samples, 7:25978 


Sn A 





Neutron-spectrometric 
URANIUM 238 REACTIONS 
Multi-Nucleon Transfer Reactions 

Production of heavy actinides and attempted production of 
superheavy elements in the **U + **Cm reaction, 7:27292 
(ORNL—5787) 

URANIUM 238 TARGET 
Alpha Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Argon 40 Reactions 
Coupled channels and nuclear de-excitation in heavy ion 
reactions, 7:27298 
Heavy Ion Reactions 
Reaction parameters for heavy-ion collisions, 7:26931 
Neon 20 Reactions 

Jets of nuclear matter from high energy heavy ion collisions, 
7:27063 (LBL—12652) 

Nuclear fluid dynamics versus intranuclear cascade—possible 
evidence for collective flow in central high-energy nuclear 
collisions, 7:27369 

Neutron Reactions 

238) and **Th capture rates in the FBBF, 7:27309 

Neutron inelastic scattering cross sections of **U via 
(n,n/prime/sub gamma/), 7:27306 

Oxygen 16 Reactions 

Comparison of non-compound neutron and proton emission in 

16 induced reactions on ***U at 310 MeV, 7:27300 





URANIUM BASE ALLOYS 
Photofission 
Photofission 
High resolution photofission measurements using proton 
capture gamma rays, 7:27301 
Photonuclear Reactions 
Resonance scattering of high energy gamma quanta, emitted in 
radioactive decay of isotopes, removed from £-stability 
valley, 7:27241 (INIS-mf—6819) 
Proton Reactions 
Difference in the fission of not very heavy and heavy nuclei by 
fast protons, 7:27288 (INIS-mf—6819) 
Nuclear deformation in the actinide region by proton inelastic 
scattering, 7:27297 
Reaction parameters for heavy-ion collisions, 7:26931 
URANIUM BASE ALLOYS 
Mechanical Properties 
Phenomenological study of the shape memory effect in 
polycrystalline uranium-niobium alloys, 7:25387 


Phenomenological study of the shape memory effect in 
polycrystalline uranium-niobium alloys, 7:25387 
Phase Diagrams 
Phenomenological study of the shape memory effect in 
polycrystalline uranium-niobium alloys, 7:25387 
Shape Memory Effect 
Phenomenological study of the shape memory effect in 
polycrystalline uranium-niobium alloys, 7:25387 
DEPOSITS 


See also JABILUKA DEPOSIT 
Aerial Prospecting 

Geostatistics project of the national uranium resource 
evaluation pro . Progress report, October 1980-March 
1981, 7:24347 (GJBX—311-81) 

Exploration 

Bernadan deposit, Haute-Vienne, France, 7:24362 

Discovery of the Sierra Pintada uranium district, Mendoza 
Province, Argentina, 7:24351 

Discovery of the Jabiluka uranium deposits, East Alligator 
River Region, Northern Territory of Australia, 7:24356 

Discovery of uranium deposits near Oshoto, East Central 
Powder River basin, Wyoming, USA, 7:24361 

Discovery of the Cluff deposits, Saskatchewan, Canada, 
7:24364 

Espinharas uranium occurrence, Brazil, 7:24349 

Exploration of the uranium reefs of Cooke Section, Radfontein 
Estates Gold Mining Company (Witwatersrand) Ltd., South 
Africa, 7:24355 

Exploration of the Key Lake uranium deposits, Saskatchewan, 
Canada, 7:24357 

Exploration of Bernabe Montano complex of uranium deposits, 
New Mexico, USA, 7:24360 

Exploration of the Panna Maria uranium mine, Karnes County, 
Texas, USA, 7:24363 

Exploration history of the Kvanefjeld uranium deposit, 
Tlimaussaq intrusion, South Greenland, 7:24366 

From armchair geology to a deposit in a new uranium 
province, 7:24359 

Methodology and history of discovery of uranium 
mineralization in North-Western Province of Zambia, 
7:24353 

Midwest Lake uranium discovery, Saskatchewan, Canada, 
7:24358 

Pocos de Caldas and Itataia: Two case histories of uranium 
exploration in Brazil, 7:24354 

Southern Karoo uranium deposit, South Africa, 7:24350 

Uranium exploration in the N.Vaasterbotten-S.Norrbotten 
province, northern Sweden, 7:24365 

Uranium mineralization in the Bohemian Massif and its 
exploration, 7:24367 

Westmoreland uranium deposit, Queensland, Australia, 7:24352 


Fracturing 
Permeability enhancement using explosive techniques, 7:24287 
Neutron Logging 
Operation and life of the zetatron: a small neutron generator 
for borehole logging, 7:24348 
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Resource Assessment 
Geostatistics project of the national uranium resource 
evaluation program. Progress October 1980-March 
1981, 7:24347 (GJBX—311-81) 
URANIUM FLUORIDES 
See also URANIUM TETRAFLUORIDE 
Dissociation Heat 
Thermochemical properties of the gaseous lower valent 
fluorides of uranium, 7:26830 
Reaction Heat 
Thermochemical properties of the gaseous lower valent 
fluorides of uranium, 7:26830 
URANIUM IONS 
Charge Exchange 
Some aspects of the charge exchange of uranium ions in the 
high-energy heavy-ion accelerator, 7:25846 
URANIUM MINES 
Environmental Impacts 
Modeling program for the environmental assessment of in-situ 
uranium leaching, 7:24368 
Personnel Monitoring 
Personnel monitoring of the exposition of Rn decay short half- 
life products. Chapter 6, 7:24411 
Radiation Monitoring 
Radiation monitoring in mining. Chapter 6. Radiation 
monitoring and organization while uranium ore mining, 
7:24410 
URANIUM ORES 
Solution Mining 
Modeling program for the environmental assessment of in-situ 
uranium leaching, 7:24368 
URANIUM OXIDES 
Phase Studies 
Phase relations in crystalline ceramic nuclear waste forms: the 
system UO/sub 2+x/-CeO/sub 2/-ZrO/sub 2/- ThO/sub 2/ 
at 1200/degree/c in air, 7:24386 
URANIUM SILICIDES 
Magnetic Moments 
Magnetization of UPdSiz in a field of 3.7 T, 7:25460 (KFK— 
3051) 
Neutron Diffraction 
Magnetization of UPdsSiz in a field of 3.7 T, 7:25460 (KFK— 
3051 


) 
URANIUM TETRAFLUORIDE 
Dissociation Heat 
Thermochemical properties of the gaseous lower valent 
fluorides of uranium, 7:26830 
Reaction Heat 
Thermochemical properties of the gaseous lower valent 
fluorides of uranium, 7:26830 
URANYL COMPLEXES 
Crystal Structure 
Synthesis, characterization, and structure of a uranyl complex 
with a disulfide ligand, Bis(di-n-propylammonium) 
Disulfidobis(di-n-propylthiocarbamato)dioxouranate(VI), 
7:25618 
Molecular Structure 
Synthesis, characterization, and structure of a uranyl complex 
with a disulfide ligand, Bis(di-n-propylammonium) 
Disulfidobis(di-n-propylthiocarbamato)dioxouranate(V1), 
7:25618 


Synthesis, characterization, and structure of a uranyl complex 
with a disulfide ligand, Bis(di-n-propylammonium) 
Disulfidobis(di-n-propylthiocarbamato)dioxouranate(V1I), 
7:25618 

URANYL COMPOUNDS 
Electronic Structure 
Why UO,®* is linear and isoelectronic ThO, is bent, 7:25622 
URBAN AREAS 
Aerosols 
Structure of the size distribution of urban aerosols in the region 
of the accumulation mode, 7:26118 
Air Pollution 
Characterization of ambient aerosol particulate samples from 
the St. Louis area by x-ray powder diffractometry, 7:26072 
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Trends in dustfall-conditions in Freiburg (1962-1977), 7:26100 


Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
Energy Conservation 
Assessing energy impacts of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
Energy Consumption 
ing energy im of large-scale urban development 
projects, 7:25204 (CONF-8011131—) 
Land Use 
Urban and community impact analysis, 7:26232 (LBL—11990) 


Behaviour of the atmospheric aerosol size distribution during 
smog situations in Berlin/West, 7:26121 


UREA 
Crystal Structure 
Structure refinement of urea by neutron diffraction at 60, 123 
and 293 K and X-N and X-X(1s?) maps at about 100 K, 
7:25458 (KFK—3051) 


Chemical Analysis 
Radioassay of americium or curium in biological material by 
isooctyl acid phosphate solvent extraction and a liquid 
scintillation counting, 7:25507 
Radionuclide Kinetics 
Late excretion of plutonium following acquisition of known 
amounts, 7:26386 
US DOE 


See also ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
HAPO 


LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 

ROCKY FLATS PLANT 

SANDIA LABORATORIES 

Y-12 PLANT 


Grants 
Travel policies and practices of Department of Energy 
grantees (Travel costs for US DOE grantees), 7:24921 
(FPCD—81-76) 


it 
Comparison of management, overhead, and direct costs of six 
projects managed by the Department of Energy and 
Government-Owned, Contractor-Operated Laboratories, 
7:27605 (EMD—81-137) 
Radioactive Waste Disposal 
Unresolved technical issues for shallow and intermediate depth 
burial of nuclear waste, 7:24399 
Radioactive Waste Management 
Radioactive waste treatment technology, 7:24372 (CONF- 
790304—) 


Regulations 
Travel policies and practices of Department of Energy 
grantees (Travel costs for US DOE grantees), 7:24921 
(FPCD—81-76) 
Research Programs 
Radioactive waste treatment technology, 7:24372 (CONF- 
790304—) 
Tritium handling requirements and development for fusion, 
7:27556 
US EES 
See ENERGY EXTENSION SERVICE 
US NBS REACTOR 
See NBSR REACTOR 
US NRC 
Research 
NRC’S core melt research program and its relation to current 
regulatory activities, 7:24875 (KFK—3070) 
USA 
(For national information only. See individual states for specific 
references.) 


See also MIDWEST REGION 
PACIFIC NORTHWEST REGION 


Atmospheric Precipitations 
Recent acidification of precipitation in North America, 7:26070 
Civil Defense 
Minimizing excess radiogenic cancer deaths after a nuclear 
attack, 7:26368 


USA 
Water Quality 


Coal Gasification 
Reappearance of coal as a chemical raw material, 7:24220 
Coal Industry 
Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
Cogeneration 
Cogeneration--the promise is now, 7:24965 
District Heating 
Cogeneration--the promise is now, 7:24965 
Energy Conservation 
Conservation: a prospectus for the future, 7:24970 (CONF- 
8011131—) 
Energy Consumption 
Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7:25094 (PB— 
82-101478) 
Water quality, energy, and socioeconomics: path analyses for 
studies of causality, 7:24950 
Energy Source Development 
Conversion of coal to synthetic fuels, 7:24992 (CONF- 
801249—) 
Foreign Policy 
Oil and US policy toward Mexico, 7:25004 
US-Mexican energy relationships: realities and prospects, 
7:25000 
Geothermal Energy 
Geothermal resources, 7:24735 
Geothermal Power Plants 
Geothermal resources, 7:24735 
Geothermal Wells 
Geothermal resources, 7:24735 
Insolation 
Effects of regional insolation differences upon advanced solar 
thermal electric power plant performance and energy costs, 
7:24662 
National Defense 
National security and the comprehensive test ban treaty, 
7:24956 (UCRL—84848) 
Non-Proliferation Treaty 
National security and the comprehensive test ban treaty, 
7:24956 (UCRL—84848) 
Nuclear Explosions 
United States of America (National programme of peaceful 
nuclear explosions), 7:26010 
Oil Sand Deposits 
US tar sands: drawing interest but no mega-projects are on the 
horizon, 7:24334 
Oil Sand Industry 
US tar sands: drawing interest but no mega-projects are on the 
horizon, 7:24334 
Radioactive Waste Disposal 
Burial limits for radioactive waste, 7:24414 
Generic aspects of salt repositories, 7:24377 (CONF-790304—) 
Geologic siting considerations for the disposal of radioactive 
waste into submarine geologic formations, 7:24373 (CONF- 
790304—) 
Geological disposal of nuclear waste, 7:24371 (CONF-790304— 
) 


Ion transport in deep-sea sediments, 7:24374 (CONF-790304—) 
Technical issues for WIPP, 7:24379 (CONF-790304—) 
Research Programs 
Computing in magnetic fusion, 7:27552 
Interpretive overview of the united states magnetic fusion 
program, 7:27553 
Terminal Facilities 
Western coal export (Western US coal and Pacific terminal 
facilities; present and forecasting to 1990), 7:24257 (CONF- 
8106204—) 
Tokamak Devices 
Status of the tokamak program, 7:27548 
Water Quality 
Water quality, energy, and socioeconomics: path analyses for 
studies of causality, 7:24950 





USSR 
Non-Proliferation Treaty 


USSR 
Non-Proliferation Treaty 
National security and the comprehensive test ban treaty, 
7:24956 (UCRL—84848) 
Nuclear Explosions 
Union of Soviet Socialist Republics (National programme of 
peaceful nuclear explosions), 7:26009 
Research Programs 
Planning and management of industrial research and 
development in the USSR. Final report, 7:24953 (PB—81- 
125080) 
UTAH 
Air Pollution 
Air pollutants in selected Salt Lake Basin communities, 1971- 
1975, 7:26059 (PB—82-103664) 
UTILITIES 


See ELECTRIC UTILITIES 
GAS UTILITIES 


VACUUM STATES 
Quantum Chromodynamics 
Experimental program to study the physical vacuum: high- 
energy nucleus-nucleus collisions, 7:26921 (LBL—12652) 
VACUUM SYSTEMS 
Orifices 
Vacuum chamber with a supersonic-flow aerodynamic window 
(Patent), 7:25673 
VALVES 
Materials 
Materials selection for SRC-1 demonstration, 7:24179 
(DOE/OR/03054—4-Vol. 1) 
Materials Testing 
Service trial of a silicon carbide valve stem in a let-down 
valve, 7:24205 
VAN DE GRAAFF ACCELERATORS 


See also CRNL MP TANDEM ACCELERATOR 
ORSAY TANDEM ACCELERATOR 


Heavy Ion Accelerators 

Heavy ion accelerator for reactor damage simulation, 7:25806 

(KFTI—80-28) 
Ion Beam Injection 

Broad band mass analysis at MeV energies, 7:25792 

(ANL/PHY—81-1) 
Ton Sources 

Accel-decel method of producing high-q low velocity ions, 

7:25829 
Mass Spectroscopy 

1°Be in manganese nodules, 7:25782 (ANL/PHY—81-1) 

Accelerator mass spectrometry at the University of 
Washington, 7:25774 (ANL/PHY—81-1) 

Accelerator mass spectrometry of **Ni and Fe isotopes at the 
Argonne superconducting linac, 7:25786 (ANL/PHY—81-1) 

Applications of AMS to hydrology (Accelerator mass 
spectroscopy), 7:25631 (ANL/PHY—81-1) 

Broad band mass analysis at MeV energies, 7:25792 
(ANL/PHY—81-1) 

Earthquake dating by '*C atom counting, 7:25784 
(ANL/PHY—81-1) 

Improvements in the application of a tandem Van-de-Graaff 
accelerator for ultra-sensitive mass spectrometry, 7:25773 
(ANL/PHY—81-1) 

Instrumentation of an FN tandem for the detection of 'Be, 
7:25772 (ANL/PHY—81-1) 

Mass-independent search for fractionally charged particles, 
7:25779 (ANL/PHY—81-1) 

Recent search for quarks and very heavy hydrogen isotopes 
using an (almost) all-electrostatic system, 7:25778 
(ANL/PHY—31-1) 

Reproducibility of isotope ratio measurements, 7:25788 
(ANL/PHY—381-1) 

Role of accelerator mass spectrometry in nuclear physics, 
7:25771 (ANL/PHY—81-1) 
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Sample preparation for accelerator mass spectrometry at the 
University of Washington, 7:25795 (ANL/PHY—81-1) 

Search for anomalously heavy isotopes, 7:25777 (ANL/PHY— 
81-1) 

Search for anomalous hydrogen in enriched D,O, using a time- 
of-flight spectrometer, 7:25780 (ANL/PHY—81-1) 

Stable isotope applications of AMS in geology (Accelerator 
mass spectroscopy), 7:25785 (ANL/PHY—81-1) 

Tandem Van de Graaff measurement of ‘Be in meteorites, 
7:26566 (ANL/PHY—81-1) 

Ultrasensitive mass spectrometry with a tandem Van de Graaff 
accelerator, 7:25768 (ANL/PHY—81-1) 

Multicharged Ions 

Heavy ion accelerator for reactor damage simulation, 7:25806 

(KFTI—80-28) 
VANADATES 
Toxicity 

Cellular toxicity of ammonium metavanadate to cultured 

bovine alveolar macrophages, 7:26489 (UCD—472-126) 
VANADIUM 


Pulsed electron beam annealing of ion implanted vanadium 
single crystals, 7:25329 (KFK—3051) 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Ion Implantation 
Pulsed electron beam annealing of ion implanted vanadium 
single crystals, 7:25329 (KFK—3051) 
Physical Radiation Effects 
Irradiation effects and properties of refractory materials, 
7:25268 
Shear 
Effects of hydrostatic pressure on the changes in elastic 
constants caused by hydrogen in vanadium and NbssTaqz, 
7:25406 
VANADIUM 46 
Isobaric Analogs 
Self-consistent calculations of the O* isobaric states (**Ca - 
Sc; “Ti - “V; Cr - Mn; **Fe - Co; Pb - ** Bi 
isobars), 7:27049 (INIS-mf—6819) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Aging 
Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 
Annealing 
Pulsed laser annealing of V3Si-single crystals and thin films, 
7:25324 (KFK—3051) 


Channeling measurements in He-irradiated VsGe-single 
crystals, 7:25330 (KFK—3051) 
Corrosion 
Corrosion of iron-base alloys in flowing lithium, 7:25294 
(DOE/ER—0045/7) 
Corrosion Fatigue 
Fatigue crack growth behavior of Ti-6A1-6V-2Sn in methanol 
and methanol-water solutions, 7:24488 
Crack Propagation 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 
Fatigue 
Fatigue crack propagation in selected titanium alloys, 7:25282 
(DOE/ER—0045/7) 
Films 
Pulsed laser annealing of VsSi-single crystals and thin films, 
7:25324 (KFK—3051) 
Fracture Properties 
Measuring J/sub Ic/, and the resistance to crack growth after 
initiation (Ti-6-Al-4V; A471 Hi-Cr-Mo-V rotor steel, 4140 
steel), 7:25393 
Heat Treatments 
Effect of heat treatment variations on 9 Cr-1 MoVNb and 12 
Cr-1 MoVW ferritic steels, 7:25291 (DOE/ER—0045/7) 
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Physical Radiation Effects 

Channeling measurements in He-irradiated V3Ge-single 
crystals, 7:25330 (KFK—3051) 

Influence of light- and heavy-ion irradiation on the structure, 
resistivity, and superconducting transition temperature of 
Vs3Si. A comparative study, 7:25331 (KFK—3051) 

Stress Relaxation 
Stress relaxation during aging of Ti-6A1-6V-2Sn, 7:25396 


Superconductivity 
Influence of light- and heavy-ion irradiation on the structure, 
resistivity, and superconducting transition temperature of 
VsSi. A comparative study, 7:25331 (KFK—3051) 
Pulsed laser annealing of V3Si-single crystals and thin films, 
7:25324 (KFK—3051) 
Tensile Properties 
Tensile properties of ferritic steels after low-temperaure HFIR 
irradiation, 7:25292 (DOE/ER—0045/7) 
VANADIUM BASE ALLOYS 


Mechanical property evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 


Fatigue behavior of unirradiated vanadium alloys, 7:25280 
(DOE/ER—0045/7) 
Mechanical Properties 
Mechanical property evaluations of path C vanadium scoping 
alloys, 7:25279 (DOE/ER—0045/7) 
Tensile Properties 
Effect of 70°C irradiation on the tensile properties of 
VANSTAR-7, 7:25281 (DOE/ER—0045/7) 
VANADIUM COMPLEXES 
Crystal Structure 
Preparation, characterization, and stereochemistry of binuclear 
vanadyl(IV) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [y-(+)- 
dimethyltartrato(4-)]-[-(-)-dimethyltartrato(4-)]- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 
Synthesis 
Preparation, characterization, and stereochemistry of binuclear 
vanadyl(IV) monomethyl- and dimethyltartrate(4-) 
complexes and the crystal structure of tetrasodium [p-(+)- 
dimethyltartrato(4-)]-[-(-)-dimethyltartrato(4-)]- 
bis(oxovanadate(IV)) dodecahydrate, 7:25534 
VANADIUM NITRIDES 
Chemical Preparation 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
Superconductivity 
Strong depression of superconductivity in VN by spin 
fluctuations, 7:25414 (KFK—3051) 
VARIABLE STARS 
See also PULSATING VARIABLE STARS 
Physical Properties 
Theoretical relationships between observable quantities for 
Mira variables, 7:26654 
VARIATIONAL METHODS 
Variational method for the three-dimensional inverse 
equilibrium problem in toroids, 7:27429 (CONF-8110101—) 
VASOPRESSIN 
Radioimmunoassay 
Radioimmunoassay (RIA) of the peptide analogs, vasopressin 
(VP), ocytocin (OT) and vasotocin (VT) in the pineal gland, 
7:26297 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 


Design 
Management of animal energy utilization in India, 7:25193 
VEPP-4 
Calibration 
Status report on the colliding beam facility VEPP-4, 7:25878 


Status report on the colliding beam facility VEPP-4, 7:25878 


See EDTA 


VERTEBRAE 
Biomedical Radiography 
Pre-employment low back x-rays: an overview, 7:26349 
(FDA—81-8173) 


Radionuclide Kinetics 
Fallout ** Py in tissues from New York City residents: 
implications for modification of the ICRP inhalation model, 
7:26381 
VERTICAL AXIS TURBINES 
See also DARRIEUS ROTORS 


A preliminary theoretical study of double blade two- 
dimensional aerodynamics for applications to vertical axis 
wind turbines. Final report, 7:24779 (FFA-TN-AU—1635) 

Darrieus Rotors 

Aerodynamic interference between two Darrieus wind 

turbines, 7:24793 
Interference 

Aerodynamic interference between two Darrieus wind 

turbines, 7:24793 
Turbine Blades 

Fracture test of the vertical axis wind turbine VAWIAN rotor 

blade (14 x 1 m), 7:24790 (Juel-Spez—82) 


See POLYVINYLS 
VINYL RADICALS 
Hydrogen Transfer 
Ab initio studies of (1,2)-hydrogen migrations in open-shell 
hydrocarbons: vinyl radical, ethyl radical, and triplet 
methylcarbene, 7:25580 
VINYLCYANIDE 
See ACRYLONITRILE 
VITAMIN A 
Metabolism 
Liver cells in culture: a model for investigating the regulation 
of retinol-binding protein metabolism, 7:26262 
VITAMIN C 
See ASCORBIC ACID 
VOLCANIC GASES 
Environmental 
Effects on the Mount St. Helens volcar.ic cloud on turbidity at 
Ann Arbor, Michigan, 7:26064 
VOLCANOES 
Fly Ash 
Salmonella/microsome mutagenicity testing of dimethyl 
sulfoxide extracts of Mount St. Helens fly ash, 7:26485 
(UCD—472-126) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME 
Environmental Effects 
Factors influencng smallmouth bass production in the Hanford 
Area, Columbia River, 7:26244 
Fluctuations 
Factors influencng smallmouth bass production in the Hanford 
Area, Columbia River, 7:26244 
VYCOR 
Sorptive Properties 
ESR studies of NO2 adsorbed on surfaces. Analysis of motional 
dynamics, 7:25547 


WwW 


WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
Heat Transfer 
Heat flow in structures, 7:25154 
Infrared Thermography 
Low resolution infrared building thermography in a 
subtropical environment, 7:24716 





Therinographic study of transient heat-flow in residential 
dwellings, 7:25163 
Thermal Conductivity 
Heat flow in structures, 7:25154 
WASHINGTON 
Geothermal Resources 
Geothermal energy potential of the Yakima Valley area, 
Washington, 7:24734 (WAOENG—81-05) 
Geothermal Wells 
Geothermal resources in the Yakima area: potential low 
temperature utilization, 7:24752 (WAOENG—81-05) 
WASTE OILS 
Fluidized-Bed Combustion 
Steam raising circulating fluidized bed plant, 7:25694 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Anaerobic Digestion 
Design and advance of the bioenergy in French sugar industry, 
7:24482 
First experiments of production of macrophytes with waste 
water and methanization of biomass, 7:24476 
Chemical Analysis 
Analytical chemistry of oil shale, 7:24339 (LA—8948-PR) 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
Flocculation 
Ferrite flocculating system (Patent), 7:26209 
Toxicity 
Prenatal toxicology of oil shale retort water in mice, 7:26456 
(LA—8948-PR) 
Water Treatment 
Characterizing wastewater and monitoring its treatment, 
7:24233 (DOE/OR/03054—4-Vol.1) 
Processing of condensate waters from coal conversion, 7:24234 
(LBL—11990) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 
See also FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 


SURFACE WATERS 
WASTE WATER 


Chemical Analysis 
Low-level tritium assay in water samples by electrolytic 
enrichment and liquid-scintillation counting in the IAEA 
laboratory, 7:25519 
Low-level tritium measurements in water: A complete system 
including liquid scintillation, gas counting and electrolysis, 
7:25523 
Metal levels in sediment and benthos reslting from a drilling 
fluid discharge into the Beaufort Sea, 7:24305 (CONF- 
800172—(Vol.1)) 
Radiation Monitoring 
Particle track analysis of natural decay series nuclides in 
sediments and pore waters, 7:26216 
Radiolysis 
Experimental evidence for the thiol radical cation in solution, 
7:25616 
Raman Spectra 
High-temperature raman spectra of CO2 and H2O for 
combustion diagnestics, 7:25628 
Surface Tension 
Solvent effects on surfactant monolayers adsorbed on water, 
7:24483 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
Loss of Coolant 
Marviken Critical Flow Test Program, 7:24882 
Off-Gas Systems 
Critical review of noble gas recovery and treatment systems, 
7:24862 
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Reactor Vessels 
Fracture-toughness parameters obtained from single small 
specimen tests, 7:25671 (WCAP—9397) 
Safety Engineering 
Defense-in-depth approach to safety in light of the Three Mile 
Island accident, 7:24884 
Steam Generators 
Steam generator tube performance: world experience with 
water-cooled nuclear power reactors during 1979, 7:24855 
WATER CURRENTS 
Environmental Effects 
Factors influencng smallmouth bass production in the Hanford 
Area, Columbia River, 7:26244 
WATER HAMMER 
Match hydraulic-transient analysis to power plant water-system 
needs, 7:24888 
WATER POLLUTION 
Microcosms 
Assessment of optimum microcosm design for pollution impact 
studies, 7:26199 (LBL—11990) 
WATER POLLUTION CONTROL 
Cost Benefit Analysis 
Relevance of cost-benefit analyses in choosing among 
alternative cooling technologies (Impacts on aquatic 
ecosystems), 7:26220 (PB—252761) 
WATER QUALITY 
Legal Aspects 
Water resource topics, 7:24944 (DOE/EV/10154—4) 
Socio-Economic Factors 
Water quality, energy, and socioeconomics: path analyses for 
studies of causality, 7:24950 
WATER REQUIREMENTS 
Energy Source Development 
Data description, 7:24945 (DOE/EV/10154—4) 
WATER RESOURCES 
Allocations 
Water resource topics, 7:24944 (DOE/EV/10154—4) 
Data Compilation 
Water resources data, 7:24946 (DOE/EV/10154—4) 
it 
Applications of AMS to hydrology (Accelerator mass 
spectroscopy), 7:25631 (ANL/PHY—81-1) 
Resource Conservation 
Water resource topics, 7:24944 (DOE/EV/10154—4) 
WATER SOURCE HEAT PUMPS 
Government Policies 
State policy issues concerning water source heat pumps, 
7:25143 (WAOENG—81-05) 
Operation 
Heat pumps space heating applications, 7:25142 (WAOENG— 
81-05) 
Uses 
Heat pumps space heating applications, 7:25142 (WAOENG— 
81-05) 
WATER TREATMENT 
Monitoring 
Characterizing wastewater and monitoring its treatment, 
7:24233 (DOE/OR/03054—4-Vol. 1) 
WATER VAPOR 
See also STEAM 
Photoelectron Spectroscopy 
Photoelectron angular distributions of H2O, 7:26837 
WATERSHEDS 
Mathematical Models 
Integrated lake-watershed acidification study, 7:26083 
WAVE ENERGY CONVERTERS 


Ideas and some developments of wave - power conversion, 

dynamic wave absorption, and deep-sea mooving, 7:24759 
Hydrodynamics 

Aspects of the French flexible bag device, 7:24775 

Device characterisation, 7:24776 

Hydrodynamic interactions of spherical wave power devices in 
surface waves, 7:24771 

Interacting point absorbers with controlled motion, 7:24774 
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Mathematical analyses related to the Vickers project. Part I. 
General background, and results of two-dimensional 
analyses, 7:24772 

Mathematical analyses related to the Vickers project. Part II. 
Calculations relating to a submerged circular duct, 7:24773 

Power from sea waves, 7:24760 

Some analytic results for two and three dimensional wave- 
energy absorbers, 7:24769 

Wedges, plates and waves: some simple mathematical models 
of wave power machines, 7:24770 

Mathematical Models 

Device characterisation, 7:24776 

Hydrodynamic interactions of spherical wave power devices in 
surface waves, 7:24771 

Interacting point absorbers with controlled motion, 7:24774 

Mathematical analyses related to the Vickers project. Part II. 
Calculations relating to a submerged circular duct, 7:24773 

Wedges, plates and waves: some simple mathematical models 
of wave power machines, 7:24770 


Power from sea waves, 7:24760 


Performance 
Aspects of the French flexible bag device, 7:24775 
Power from sea waves, 7:24760 
Some analytic results for two and three dimensional wave- 
energy absorbers, 7:24769 
Use of potential flow theory in evaluating wave forces on 
offshore structures, 7:24768 
Performance Testing 
Future for wave energy, 7:24777 
Interacting point absorbers with controlled motion, 7:24774 
Prediction of device performance, 7:24767 


Future for wave energy, 7:24777 
Research Programs 
Place of wavepower in the government's energy programme, 
7:24761 
Wave power: a problem searching for a solution, 7:24762 


Wave power: a problem searching for a solution, 7:24762 
Test Facilities 
Prediction of device performance, 7:24767 
WAVE FORCES 
Research Programs 
Reliability of sea wave data, 7:24763 
WAVE FUNCTIONS 
Semiclassical Approximation 
Quasiclassical approximation for the wave function, 7:27414 
(INIS-mf—6819) 
WAVE POWER 
Availability 
Power from sea waves, 7:24760 
Forecasting 
Computer calculations of waves from wind fields, 7:24766 
Mathematical Models 
Computer calculations of waves from wind fields, 7:24766 
Power from sea waves, 7:24760 
Use of potential flow theory in evaluating wave forces on 
offshore structures, 7:24768 
Meetings 
Power from sea waves, 7:24760 
Resource Assessment 
Prediction of device performance, 7:24767 
Reliability of sea wave data, 7:24763 
Synthesis of a directional wave climate, 7:24764 
Synthesis of wave climate: an alternative approach, 7:24765 
Resource Development 
Place of wavepower in the government's energy programme, 
7:24761 
WAVEGUIDES 
Relations 
Dispersion and field picture for axisymmetric E-wave in 
cylindrical waveguide with sine-corrugated conducting 
walls, 7:25824 (KFTI—80-46) 
WAZ 16 
See NICKEL BASE ALLOYS 


WEATHER 
Data Analysis 
Analysis of weather data for determining appropriate climate 
control strategies in architectural design, 7:24711 
Forecasting 
Introductory review of solar-terrestrial weather and climate 


Management 
needs of low-income populations, 7:25102 (CONF- 
8011131—) 
WECS 
See WIND TURBINES 
WELDED JOINTS 


Alignment 
Apparatus for maintaining alignment of a shrinking weld joint 
in an electron-beam welding operation (Patent), 7:25989 
Fatigue 
Testing factors which influence fatigue life of butt welded low 
carbon steels, 7:25403 
Fracture Properties 
Effects of nickel and titanium on submerged arc welds in 
HSLA steels, 7:25400 
Ultrasonic Testing 
Automatic data recording during manual ultrasonic inspection, 
7:25654 
Precise ultrasonic depth measurements of internal undercut in 
pipeline girth welds, 7:25655 
WELDING 
(All endothermic processes for material joining.) 
Automation 


Welding automation in the Ontario Hydro nuclear power 
program, 7:24827 
Beams 


Apparatus for maintaining alignment of a shrinking weld joint 
in an electron-beam welding operation (Patent), 7:25989 
WELDS 
See WELDED JOINTS 
WELL CASINGS 


experiments on water cooling of gas producing 
boreholes, 7:24147 (CONF-810923—) 
WELL DRILLING 
Air Pollution 
Assessment of oil production volatile organic compound 
sources. Final report, January-September 1980, 7:24314 
(PB—82-108176) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Energy Consumption 
Energy consumption patterns: Illinois, Indiana, Kentucky, 
Ohio, Pennsylvania, and West Virginia (1975), 7: 25094 (PB— 
82-101478) 
WESTINGHOUSE GASIFICATION PROCESS 
Evaluation 
Future designs of raw-gas conversion systems, 7:24129 
(CONF-810909—12) 
WETLANDS 
Land Use 
Wetland energy crops: the productive potential of Typha spp., 
ites communis and Phalaris arundinacea in 
Minnesota, 7:24598 
Resource Development 
Wetland energy crops: the productive potential of Typha spp., 
i Phalaris arundinacea in 


Studies of the potential for ethanol production from selected 
biomass crops in temperate climates: an engineering 
approach, 7:24504 


Fermentation 
Energy production from whey, 7:24496 





WHITE DWARF STARS 
Star Evolution 


WHITE DWARF STARS 
Star Evolution 
Initial/final mass relation for stellar evolution with mass loss, 
7:26757 
WHITE SANDS SOLAR FACILITY 


Design 
White Sands Missile Range Solar Furnace Test Facility, 
7:24655 (SERI—0637-16) 
White Sands missile range solar furnace test facility, 7:24649 
(CONF-780447—) 


Operation Pe 
White Sands Missile Range Solar Furnace Test Facility, 
7:24655 (SERI—0637-16) 
Solar Furnaces 
White Sands missile range 400 kW: solar furnace, project 
review, 7:24720 (CONF-780447—) 
WIDE GAP SPARK CHAMBERS 
Calibration 


Calibration of the multiplate wide gap spark chamber of the 
‘'GAMMA-I' with the tagged gamma ray beam, 
7:25922 
WIGGLER MAGNETS 


Operation 
Theory of the transverse gradient wiggler, 7:25663 
WILD ANIMALS 
Habitat 

Acid precipitation and wildlife, 7:26037 (CONF-791163—) 


Dynamics of wild populations, 7:26162 (PNL—4100-Pt.2) 
Ecological investigation of Alaskan resource development, 
7:26176 (PNL—4100-Pt.2) 
Quantifying energy-related effects on mobile species, 7:26163 
(PNL—4100-Pt.2) 
WILDERNESS AREAS 
See NATURE RESERVES 


Availability 
Illinois renewable-resource summary and technology 
assessment, 7:24518 (ILLDOE—81/34) 
Environmental Effects 
Ecological transport, 7:26184 
WIND POWER 
Data Acquisition Systems 
State of New Mexico wind site survey loan program, 7:24791 
(NP—2901332) 


Organizational, interface and financial barriers to the 
commercial development of community energy systems, 
7:25056 (LBL—11990) 

Resource Assessment 
State of New Mexico wind site survey loan program, 7:24791 
(NP—2901332) 

Technology Assessment 

Illinois renewable-resource summary and technology 
assessment, 7:24518 (ILLDOE—81/34) 
WIND POWER PLANTS 


Storage 
=e planning for solar electric power generation, 
Offshore Sites 
Offshore wind-energy-conversion systems, 7:24792 
Power Transmission 
Offshore wind-energy-conversion systems, 7:24792 
Reliability 
Reliability planning for solar electric power generation, 
7:25073 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 


Economics of selected WECS dispersed applications, 7:24778 
Turbine Blades 

Combined effects of deterministic and random loads in fatigue 
design, 7:24788 (Juel-Spez—82) 

Designing for fatigue prevention, 7:24789 (Juel-Spez—82) 

Development and design of a large wind turbine blade, 7:24785 
(Juel-Spez—82) 

Glass-polyester materials for a 20 m rotorblade, 7:24782 (Juel- 
Spez—82) 


ERA Vol. 7, No. 9 / 2728 


GROWIAN composite rotor blade. Design concept and 
testing, 7:24784 (Juel-Spez—82) 
Preliminary results from blade load measurements for the Nibe 
A wind turbine, 7:24781 (Juel-Spez—82) 
Production development, manufacturing and test of the 
GROWIAN-rotor blade, 7:24783 (Juel-Spez—82) 
Review of DOE/NASA large wind turbine blade projects, 
7:24780 (Juel-Spez—82) 
Some design aspects of the KMW/ERNO/VFW wind turbine 
rotor blade, 7:24787 (Juel-Spez—82) 
Stress analysis and test philosophy for wind energy converter 
blades, 7:24786 (Juel-Spez—82) 
WINDOWS 
Energy Efficiency 
Energy-efficient windows program, 7:25120 (LBL—11990) 
Performance Testing 
Energy-efficient windows program, 7:25120 (LBL—11990) 


Application of infrared techniques in the energy management 
of Woodstock Union High School in Woodstock, Vermont, 
7:25172 

WOLF-RAYET STARS 
Balmer Lines 
Hydrogen/helium ratio on the surface of Wolf-Rayet stars, 
7:26754 
Mass 
How massive the Wolf-Rayet stars are, 7:26753 
Mass loss rates for twenty one Wolf-Rayet stars, 7:26719 
Spatial Distribution 

Peculiarities in the distribution of galactic Wolf-Rayet stars: 

constraints on evolutionary scenarios, 7:26755 
Star Evolution 

Mass loss rates for twenty one Wolf-Rayet stars, 7:26719 

Mass loss and evolution of massive stars, 7:26741 

Massive stars burning helium: the numbers of WR stars and 
red supergiants in galaxies, 7:26748 

Stellar Winds 

Influence of mass loss by stellar wind on the evolution of 
massive helium burning stars, 7:26746 

Is a stellar wind inherent in WR-stars throughout the whole of 
their evolution, 7:26713 

Masses of Magellanic Wolf-Rayet stars: mass loss and evidence 
for a WR subclass vs. mass relation, 7:26752 

wooD 

Heat transfer - Milwaukee 1981 (National Heat Transfer 

Conference, 20th), 1981, 7:27578 
Acid Hydrolysis 

Conversion of biomass to fuel raw materials by hydrothermal 
treatment, 7:24501 

HF saccharification: the key to ethanol from wood, 7:24490 

Availability 
Straw and animal residues available for energy, 7:25063 


Rate of woody residue incorporation into Northern Rocky 
Mountain forest soils. Forest service research paper, 7:26344 
(PB—82-101445) 

Differential Thermal Analysis 

Pyrolysis and combustion of wood in relation with its chemical 

composition, 7:24464 
Drying 

Kiln drying wood through cogeneration: a survey of the 
potential of using waste heat from I.C. engines in municipal 
power plants to supply heat for kiln drying wood, 7:25212 
(NP—2901980) 

Energy Recovery 
Straw and animal residues available for energy, 7:25063 
Enzymatic 

Enzymatic conversion of wood and agricultural residues to 

sugars, 7:24540 (LBL—11990) 
Gasification 

Kinetic studies of pyrolysis and gasification of wood under 
pressure with steam and oxygen, 7:24502 

Process and equipment for the fluid bed oxygen gasification of 
wood, 7:24471 
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Hydrolysis 
Continuous autohydrolysis, a key step in the economic 
conversion of forest and crop residues into ethanol, 7:24494 


LBL biomass liquefaction process, 7:24542 (LBL—11990) 


Note on recent developments in the prices of fuel for domestic 
use in India, 7:24926 


Pyrolysis 

Fast pyrolysis/gasification of lignocellulosic materials at short 
residence time, 7:24468 

Gaseous fuel from biomass by flash pyrolysis, 7:24467 

Mass and energy balances for a two fluidised-bed pilot plant 
which operates on wood fast pyrolysis, 7:24469 

On the influence of the different parts of wood on the 
production of gaseous combustible products by pyrolysis, 
7:24465 


Pyrolysis of tropical woods: the influence of their chemical 
composition on the end products, 7:24466 
Thermodynamics of gas-char reactions, 7:24442 
Resource Depletion 
Note on recent developments in the prices of fuel for domestic 
use in India, 7:24926 


Solvolysis of Douglas fir wood in acidified organic solvents, 
7:24544 (LBL—11990) 


Thermal Analysis 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 
Thermal Gravimetric Analysis 
Pyrolysis and combustion of wood in relation with its chemical 
composition, 7:24464 


Thermography 
Pyrolysis: the thermal behavior of biomass below 600°C, 
7:24592 
WOOD BURNING APPLIANCES 


Design strategy for the implementation of stove programmes in 
developing countries, 7:24510 


Design strategy for the implementation of stove programmes in 
developing countries, 7:24510 
WOOD FUELS 
Economics 
Heat supply system for the community of Sent, 7:25072 
Consumption 


Fuelwood and charcoal in Africa, 7:25066 
Energy Supplies 
Fuelwood and charcoal in Africa, 7:25066 
Market 
Short rotation forestry as a source of energy, 7:24617 
Uses 
Short rotation forestry as a source of energy, 7:24617 
WOOD PRODUCTS INDUSTRY 
On-Site Power Generation 
4 to 6-MW wood gasification unit: scaling-up the gasification 
technology into an unknown size category (case study 
Guyana), 7:24814 
Waste Product Utilization 
Recovery of waste-products from wood processing industry, 
7:24610 


Pyrolysis and combustion of wood in relation with its chemical 
composition, 7:24464 
Fluidized-Bed Combustion 
CFB summerside project: an AFBC boiler for high sulphur 
coal and wood chips, 7:25690 
Clean hot air from fluid-bed furnace, 7:25697 
Gasification 


4 to 6-MW wood gasification unit: scaling-up the gasification 
technology into an unknown size category (case study 
Guyana), 7:24814 

Production of low-Btu fuel gas by cocurrent gasification of 
solid wastes, 7:24474 

Power Generation 
Energy generation by wet oxidation, 7:24506 


XENON 123 
Beta Decay 


Pyrolysis Products 
Development of methods for the stabilization of pyrolytic oils. 
Final report, 7:24439 (PB—82-108150) 
Thermal Gravimetric Analysis 
Pyrolysis and combustion of wood in relation with its chemical 
composition, 7:24464 
Waste Product Utilization 
—— of waste-products from wood processing industry, 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
Stability 
Process requirements and recommendations for temperature 
maintenance, 7:24177 (DOE/OR/03054—4-Vol.1) 
WORMS (SEGMENTED) 
See ANNELIDS 
WYOMING 
Geothermal Resources 
Summary of geothermal potential and development in 
Wyoming, 7:24736 


Carbon isotope geochemistry of Paleozoic oils from Big Horn 
Basin, 7:24284 
Uranium Deposits 
Discovery of uranium deposits near Oshoto, East Central 
Powder River basin, Wyoming, USA, 7:24361 


X 


2X DEVICES 
Energy Balance 
Finite-orbit method for dynamic analysis of mirror fusion 
systems, 7:27443 (INIS-mf—6714) 
X RADIATION 
Absorption 
Bragg condition in absorbing x-ray multilayers, 7:25462 
Bragg Reflection 
Bragg condition in absorbing x-ray multilayers, 7:25462 


Use of mutant yields to compare the carcinogenic risk of 
DNA-damaging agents (X-ray; UV; EMS), 7:26409 
XENON 
Critical review of noble gas recovery and treatment systems, 
7:24862 


Review and evaluation of factors affecting noble-gas 
adsorption on activated carbon, 7:24864 
Chemical Reactions 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
Equations of State 
Self-consistent-average-phonon equation of state. II. 
Comparison with solid-rare-gas experiments, 7:26841 
Ion-Atom Collisions 
Single and multiple electron-loss cross-section measurements, 
7:26822 (ORNL—5787) 
Tonization 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
Mass Spectra 
Secondary ion mass spectrometry of small-molecule solids at 
cryogenic temperatures. 2. Rare gas solids, 7:25560 
Spatial Distribution 
Spatial distribution of ion formation in chemical ionization 
sources and the ionization ranges of 100-400 eV electrons in 
nitrogen and the rare gases, 7:25551 
XENON 123 
Beta Decay 
Decay of '*Xe and ' Xe, 7:27162 (INIS-mf—6819) 





XENON 125 
Beta Decay 


XENON 125 
Beta Decay 
Decay of **Xe and **Xe, 7:27162 (INIS-mf—6819) 
XENON 133 
Beta-Minus Decay 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
XENON 136 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Effect of statistical correlations of amplitudes in the deep 
inelastic heavy ion collisions, 7:27268 (INIS-mf—6819) 
XENON CHLORIDES 
S 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
XENON FLUORIDES 
Synthesis 
XeF* and XeCl* formation in low-pressure tesla coal 
discharges, 7:25536 
X-RAY DETECTION 
Cameras 
Monitoring of hard X-ray transient sources in the energy range 
10-80 keV, 7:25931 
Proportional Counters 
Large area high pressure proportional counter for hard X-ray 
astronomy, 7:25928 
X-RAY FLUORESCENCE ANALYSIS 
In-situ low-level gamma-ray spectrometry and X-ray 
fluorescence analysis, 7:25521 
Calibration Standards 
New method of producing calibration standards for X-ray 
fluorescence analyses of aerosols, 7:26111 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Zapp--an inexpensive versatile x-ray source, 7:27496 
X-RAY SPECTROSCOPY 
Multiwire Proportional Chambers 
One square meter hard X-ray (15-200 KeV) sky survey, 
7:25929 
Pulse Pileup 
Optimizing pulse pileup detection for soft X-ray spectroscopy, 
7:25913 
XYLANASE 
Enzyme Activity 
1-thio-oligosaccharides as substrate analogs for investigations in 
the field of polysaccharides, 7:26260 
XYLENES 
Microstructure 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
Molecular Weight 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Pyrolysis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Methyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl phenyl ether), 
7:24222 (DOE/ET/10626—T2) 
Synthesis 
Chemistry and structure of coal derived asphaltenes and 
preasphaltenes. Quarterly progress report, October- 
December 1980 (Mvthyl-o-xylene; methyl anthracene; 
methyl naphthalene; methyl pyrene; methyl pheny! ether), 
7:24222 (DOE/ET/10626—T2) 
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Y-12 PLANT 
Quality Assurance 
Quality assurance in our NDE program, 7:25636 (UCID— 
19240) 
YAYOI REACTOR 
Radiation Streaming 
Experiments and analyses of neutron and gamma-ray streaming 
in the cavity-duct system of a fast neutron source reactor, 
7:24869 
Reactor Kinetics 
Experiments and analyses of neutron and gamma-ray streaming 
in the cavity-duct system of a fast neutron source reactor, 
7:24869 
YIELD (FISSION) 
See FISSION YIELD 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 156 
Yrast States 
Recent experiments at Brookhaven: level structure of N=86 
isotones *Yb and ™°Gd, 7:27259 
YTTERBIUM 160 
High Spin States 
High-spin states in *° Yb, 7:27246 (ORNL—5787) 
YTTERBIUM 162 
Electron Capture Decay 
Decay scheme of *** Yb, 7:27225 (INIS-mf—6819) 
YTTERBIUM 164 
Electron Capture Decay 
Decay scheme of Yb, 7:27226 (INIS-mf—6819) 
Energy Levels 
Decay of Lu (Tsub(1/2) -- 3,1 min.), 7:27227 (INIS-mf— 
6819) 
YTTERBIUM 167 
Beta Decay 
187Yb decay, 7:27231 (INIS-mf—6819) 
Coriolis Force 
Coriolis interactions and electromagnetic properties of '*” Yb, 
7:27206 (INIS-mf—6819) 
Rotational States 
Coriolis interactions and electromagnetic properties of **’ Yb, 
7:27206 (INIS-mf—6819) 
YTTERBIUM 170 
Vibrational States 
Neutral current and isospin structure of the spin-vibrational 1* 
state in deformed nuclei, 7:27212 (INIS-mf—6819) 
YTTERBIUM 170 TARGET 
Neutrino Reactions 
Neutral current and isospin structure of the spin-vibrational 1* 
state in deformed nuclei, 7:27212 (INIS-mf—6819) 
YTTERBIUM 172 
Energy Levels 
Existence of transitions from Esub(y) > 2200 keV in the '*Lu 
— Yb decay, 7:27234 (INIS-mf—6819) 
YTTERBIUM 173 
E1-Transitions 
El-transition intensities stipulated by the relation of rotation 
and internal motion (7° Yb: Esub(y) = 351; 272; 171 keV; 
17 Hf: Esub(y) = 321; 208; 71 keV), 7:27207 (INIS-mf— 
6819) 
Pairing Interactions 
Calculation of the single-quasi-particle energy levels on exact 
conservation of particle number, 7:27210 (INIS-mf—68 19) 
YTTERBIUM 174 
Energy Levels 
Gamma radiation of the sup(174m) decay (sup(174m)Lu: 
Esub(y) = 44.683 - 126.2 keV; ' Yb: Esub(y) = 76.476 - 
1264.98 keV), 7:27238 (INIS-mf—6819) 
YTTRIALITE 
Electron Microscopy 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
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Microstructure 
Amorphous structure of metamict minerals observed by TEM, 
7:25419 
YTTRIUM 88 
Beta-Plus Decay 
Interference effects in monoenergetic positron emission, 
7:27084 (INIS-mf—6819) 
YTTRIUM 89 
Energy-Level Transitions 
Induced emission of nuclear gamma quanta, 7:27122 (INIS- 
mf—6819) 
Fission 
Parameter determination and application to nuclear model 
calculations of neutron-induced reactions on yttrium and 
zirconium isotopes, 7:24836 
YTTRIUM 89 TARGET 
Proton Reactions 
8° Y(p,n) sup(89m,g)Zr reaction in the proton energy range (5- 
9) MeV, 7:27092 (INIS-mf—6819) 
YTTRIUM ALLOYS 
Corrosion Resistance 
Changes in hot corrosion due to composition modifications in 
CoCrAlY coatings, 7:25219 (PNL-SA—9671) 
Magnetic Properties 
Magnetic order in Ye(Feosub(.)4Mnosub(.)s)zs, 7:25314 (KFK— 
3051) 
Neutron Diffraction 
Magnetic order in Ye(Feosub(.)sMnosub(.)s)es, 7:25314 (KFK— 
3051) 
YTTRIUM BORIDES 
Chemical Preparation 
Preparation of YBe-powder samples, 7:25412 (KFK—3051) 
YUGOSLAVIA 
Terrestrial 
Effects of air pollutants on forest ecosystems in S.R. Slovenia, 
7:26518 


ZAMBIA 
Uranium Deposits 
Methodology and history of discovery of uranium 
mineralization in North-Western Province of Zambia, 
7:24353 
ZEOLITES 
Permeability 
Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 
Sorptive Properties 
ESR studies of NO2 adsorbed on surfaces. Analysis of motional 
dynamics, 7:25547 
Thermal desorption spectroscopy from high-specific-area 
solids: hydrocarbon adsorption and diffusion in NaX zeolite 
crystals, 7:25593 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZERO POWER REACTORS 
Frequency Response Testing 
Determination of coupled-core-reactor kinetic parameters 
through frequency response, 7:24870 
Neutron Transport 
Determination of coupled-core-reactor kinetic parameters 
through frequency response, 7:24870 
Radiation Monitoring 
Organization and methods of radiation monitoring while 
working at nuclear critical assemblies. Chapter 7, 7:24412 
ZGS 
(12.7-GeV protron synchrotron at Argonne.) 
Polarized Beams 
High energy physics with polarized proton beams, 7:26892 


ZINC 
Biological Accumulation 
Bioavailability of selected metals from used offshore drilling 
muds to the clam Rangia cuneata and the oyster Crassostrea 
gigas, 7:26433 (CONF-800172—(Vol.2)) 
Toxicity of drilling fluids to marine organisms in the Beaufort 
Sea, Alaska, 7:26435 (CONF-800172—(Vol.2)) 
Biological Availability 
Bioavailability of energy-effluent materials in coastal 
ecosystems, 7:26476 (PNL—4100-Pt.2) 
Catalytic Effects 
Methanol catalytic synthesis from carbon monoxide and 
hydrogen obtained from combustion of cellulose waste, 
7:24503 
Diffusion 
Cross diffusion of Cd and Zn in CusS formed on Zn/sub 
x/Cd/sub 1-x/S thin films, 7:25472 
Ecological Concentration 
Heavy metal contamination from petroleum production 
platforms in the central Gulf of Mexico, 7:24302 (CONF- 
800172—(Vol.1)) 
Emission Spectroscopy 
Generalized standard addition method for multicomponent 
instrument characterization and elimination of interferences 
in inductively coupled plasma spectrometry, 7:25499 
Inhibition 
Chelation research at the Institute of Environmental Medicine, 
New York University Medical Center (Apes), 7:26395 
Metabolism 
Trace metals metabolism in marine animals, 7:26475 (PNL— 
4100-Pt.2) 
Photoionization 
Photoionization of group-IIB elements, 7:25362 
Sound Waves 
Calculation of shock polars for a substance with a compact 
isotropic structure using the morse potential, 7:25354 
(SNIAS—801-422-102) 
Toxicity 
Leaf litter decomposition in the vicinity of a zinc refinery, 
7:26513 
X-Ray Fluorescence Analysis 
Trace element abnormalities in chronic uremia, 7:25497 
ZINC 64 
Energy Levels 
Cross sections for the (p,’yo) and (py:) reactions on ®Cu and 
* Cu, 7:27089 (INIS-mf—6819) 
ZINC 66 
Energy Levels 
Cross sections for the (p,yo) and (py:) reactions on ®Cu and 
Cu, 7:27089 (INIS-mf—6819) 
ZINC 67 
K Conversion 
Measurement of the internal conversion coefficient for 604.4 
keV transition in ®’Zn, 7:27086 (INIS-mf—6819) 
ZINC ALLOYS 
ition 
Adsorption and alloy formation of zinc layers on silver, 
7:24910 
ZINC CHLORIDES 
Catalytic Effects 
Processing to achieve environmental compatibility, 7:24199 
(LBL—11990) 
Selective hydrogenation of coal, 7:24198 (LBL—11990) 
ZINC ISOTOPES 
Proton Reactions 
Cross sections of (p,t) reactions between ground states of f-p 
shell nuclei, 7:27083 (INIS-mf—6819) 
ZINC OXIDES 
Aerosol Generators 
Generation of fume aerosols of zinc oxide, 7:26490 (UCD— 
472-126) 
Grain Boundaries 
Compositional changes adjacent to grain boundaries during 
electrical degradation of a ZnO varistor, 7:25477 





ZINC PHOSPHIDE SOLAR CELLS 
infrared Spectra 


Infrared Spectra 

In Situ FT-IR spectroscopy of the adsorption of CO on 

methanol catalysts, 7:25590 
Sorptive Properties 
In Situ FT-IR spectroscopy of the adsorption of CO on 
methanol catalysts, 7:25590 
ZINC PHOSPHIDE SOLAR CELLS 
Charge Collection 
Mg diffused zinc phosphide n/p junctions, 7:25675 
Efficiency 
Mg diffused zinc phosphide n/p junctions, 7:25675 
ZINC SELENIDES 
Carrier Density 

Electron mobility and carrier concentration of heteroepitaxial 

zinc selenide, 7:25486 
Charge Carriers 

Electron mobility and carrier concentration of heteroepitaxial 

zinc selenide, 7:25486 
Electron Mobility 
Electron mobility and carrier concentration of heteroepitaxial 
zinc selenide, 7:25486 
ZIRCALOY 
Physical Radiation Effects 
Theory of void swelling, irradiation creep and growth, 7:25240 
ZIRCALOY 4 
Oxidation 

Oxidation of pure zirconium in steam from 1000° to 1416°C, 

7:25371 
ZIRCONATES 
Microstructure 

Transmission electron microscopy of Pb(Zr/sub 0.52/Ti/sub 

0.48/)O/sub 3/, 7:25424 
ZIRCONIUM 
Oxidation 
Oxidation of pure zirconium in steam from 1000° to 1416°C, 
7:25371 
Physical Radiation Effects 
Theory of void swelling, irradiation creep and growth, 7:25240 
ZIRCONIUM 90 
Energy Levels 

Structure low-lying 5~ states in sup(90, 92, 94)Zr and sup(92, 
94)Mo and its manifestation in the polarized proton inelastic 
scattering, 7:27113 (INIS-mf—6819) 

Fission 

Parameter determination and application to nuclear model 
calculations of neutron-induced reactions on yttrium and 
zirconium isotopes, 7:24836 

Muonic Atoms 

Microscopic description of muon conversion in mesic atoms, 

7:26819 (INIS-mf—6819) 
ZIRCONIUM 90 TARGET 
Deuteron Reactions 

Cross sections and analyzing powers of continuum proton 
spectra from deuteron break-up at 56 MeV, 7:27187 
(NSSRP—31) 

Elastic scattering of 56 MeV polarized deuterons from 
complex nuclei, 7:27065 (NSSRP—31) 

New representation of vector and tensor analyzing powers in 
scattering of polarized deuteron from nuclei, 7:27183 
(NSSRP—31) 

Pion Plus Reactions 

Positive-pion-nucleus elastic scattering at 20 MeV, 7:27006 

(ORNL—5787) 
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Proton Reactions 
Neutron-proton decomposition of transition matrix elements 
from a comparison of 800 MeV proton scattering with 
electromagnetic methods, 7:27193 
Test of data-to-data relations for the reactions /sup 90,92/Zr 
(p/sub pol/,p/sup prime/) at 800 MeV, 7:27195 
INIUM 92 


Energy Levels 

Structure low-lying 5~ states in sup(90, 92, 94)Zr and sup(92, 
94)Mo and its manifestation in the polarized proton inelastic 
scattering, 7:27113 (INIS-mf—6819) 

ZIRCONIUM 92 TARGET 
Proton Reactions 

Test of data-to-data relations for the reactions /sup 90,92/Zr 

(p/sub pol/,p/sup prime/) at 800 MeV, 7:27195 
ZIRCONIUM 94 
Beta 

Search for the neutrino free double beta decay of Zr and 

%Zr, 7:27168 (INIS-mf—6819) 
Energy Levels 

Nature of the 2*, 4* states in the sup(90, 92, 94)Zr nuclei and 
its manifestation in 20 MeV proton inelastic scattering, 
7:27112 (INIS-mf—68 19) 

Structure low-lying 5~ states in sup(90, 92, 94)Zr and sup(92, 
94)Mo and its manifestation in the polarized proton inelastic 
scattering, 7:27113 (INIS-mf—6819) 

ZIRCONIUM 95 
Radioecological Concentration 

Measurements of filter samples of surface air, 7:26127 

(DOE/EML—399) 
ZIRCONIUM 96 
Beta Decay 
Search for the neutrino free double beta decay of Zr and 
%Zr, 7:27168 (INIS-mf—6819) 
ZIRCONIUM 96 TARGET 
Neutron Reactions 
Resonance parameters of **Zr below 40 keV, 7:27202 
ZIRCONIUM ALLOYS 


Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
Microstructure 
Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
Phase Diagrams 
Dispersion hardening of niobium base alloys. Chapter 4, 
7:25399 
ZIRCONIUM NITRIDES 
Chemical Preparation 
Single crystal preparation of TiN, ZrN, HfN, VN, and NbN 
by chemical vapor deposition, 7:25413 (KFK—3051) 
ZIRCONIUM OXIDES 
Phase Studies 
Phase relations in crystalline ceramic nuclear waste forms: the 
system UO/sub 2+x/-CeO/sub 2/-ZrO/sub 2/- ThO/sub 2/ 
at 1200/degree/c in air, 7:24386 
ZOOPLANKTON 
See also COPEPODS 
CRUSTACEANS 


Biomass 
Relation of concentration and size distribution of suspended 
particulate matter to hydrography in Onslow Bay, North 
Carolina, 7:26200 
Spatial Distribution 
Zooplankton distribution as related to summer hydrographic 
conditions in Onslow Bay, North Carolina, 7:26201 
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CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which reports an- 
nounced in this publication were prepared are included in this 


index. 


Contract No. 
AC01-78EI06560 


AC02-76CH00016 


AC02-76ER00535 


AC02-76ER01198 


AC02-77CH00178 


AC02-77ET25502 


AC02-78ER04915 


AC02-78ER05006 


AC02-79ER10390 


AC02-79ER10425 


Abstract No. 


Data Resources, Inc., Lexington, MA (USA) 
7:24277 DOE/EIA/06560—T3 
7:24994 DOE/EIA/06560—T2 
7:26228 DOE/EIA/06560—T1 

Brookhaven National Lab., Upton, NY 
7:24403 Nuclear and Chemical Waste 

Management | 153-159 


(1980). 
Brookhaven National Lab., Upton, NY 
(USA) 
7:24415 BNL—51450 
7:24573 Journal of Applied Physics 53 
NO. 1. 703-707 (Jan 1982). 
Illinois Inst. of Tech., Chicago (USA). Dept. 
of Chemical Engineering 
7:25088 BNL—S51274 
7:26534 American Journal of Industrial 
Medicine 1 339-348 (1980). 
Univ. of Colorado, Boulder 
7:25497 Annals of Internal Medicine 96 
NO. 3. 302-310 (Mar 1982). 
Univ. of Illinois, Urbana 
7:25548 Journal of Physical Chemistry 
85 NO. 25. 3883-3887 (10 
Dec 1981). 
Univ. of Rochester, NY 
7:26279 Cancer Research 40 3956-3965 
(Nov 1980). 
Biochimica et Biophysica Acta 
609 343-346 (1980). 
Solar Energy Research Inst., Golden, CO 
(USA) 
7:25141 SERI/TR—00192-1 
Diamond Shamrock Corp., Painesville, OH 
(USA) 
7:25089 DOE/ET/25502—3 
Department of Physics, Washington 
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